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EXECUTIVE SUMMARY 
Scientific evidence and recent increased frequency of extreme storm events have increased public 

awareness of climate change.  In response to increased concern about the sustainability of our 

communities and infrastructure, the Province of Nova Scotia has mandated that all municipalities 

prepare Municipal Climate Change Action Plans (MCCAPs) to meet obligations described in the 

2013-14 Gas Tax Agreement and the Municipal Funding Agreements. 

 

Cape Breton Regional Municipality has a number of characteristics that are important when 

examining the Municipalitly’s response to climate change.  One is the shift towards centralized 

servicing for efficiency as a response to the legacy of amalgamation of dispersed communities with 

decreasing populations.  Another characteristic is the increasing demographic age, along with lower 

than average income.  These two factors increase the vulnerability of portions of the population to 

emergency situations such as loss of power or interruption of water supply, especially when 

temperatures are extremely high or low.  The aging population can also be more sensitive to health 

issues than younger and more prosperous communities in the province.  Another factor increasing 

risk is the lack of appropriate people to volunteer for emergency services, such as volunteer fire 

fighters. 

 

The Cape Breton Regional Municipality established an Adaptation Committee to develop its 

Municipal Climate Change Action Plan (MCCAP) to identify past impacts and vulnerable areas for 

future climate hazards, and provide clear recommendations for adaptation and mitigation 

measures. 

 

The Adaptation Committee determined that (i) warmer summers and winters with shifts in 

precipitation to more extreme events, (ii) extreme storms and (iii) storm surges are anticipated to 

present the highest risk to Municipal infrastructure and operations.  Specifically, as a result of the 

predicted changes, the Municipality can anticipate the following affects: 

 Increased risk to key economic growth projects centered in the Sydney Harbour area, such 

as the International Coal Pier, Sysco/PEV, Sydport Piers and a new terminal; 

 Further reaching storm surge flooding of low-lying coastal areas;  

 Inland flooding from more intense or frequent storms; danger of dams exceeding design 

capacity; 

 Disruption of services caused by high winds;  

 New species brought by changing climate, and possibly increased incidence of 

agricultural/forestry-related pests and diseases due to changed climate; 
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 Longer “shoulder” tourist seasons due to warmer winters and longer summers; and  

 Potentially increased water deficit in some summers, thus increasing demand on the 

Municipality to provide potable water.  

Priorities were established for developing adaptation measures for climate related hazards and 

impacts.  In cases of emergency resulting from extreme events, Provincial roads play a major role in 

provision of needed responses because of the large size of the municipality and the location of 

various resources.  However, within areas where CBRM has responsibility, the following key 

adaptation measures were identified:  

1. Potable Water Infrastructure 

• Potable water supply systems have few vulnerabilities and are at minimal risk. 

• The most significant concern is the ability to maintain operations during periods of long 

power outages. 

 

2. Wastewater Collection and Treatment Infrastructure 

• Treatment stations are generally located outside of high risk areas. 

• The primary concern is related to erosion and damage to discharge piping in extreme 

storm events. 

• The highest risk of flooding of sewage lift stations is found in CBRM North Division. 

 

3. Stormwater Infrastructure 

• Shoreline mapping and vulnerability assessment to storm surges has been completed 

and action being taken in higher risk areas. 

• The No.20 dam in Glace Bay may be vulnerable to extreme events and needs further 

evaluation. 

 

4. Roads 

• Coastal roads are highly vulnerable to storm events with the most significant risk related 

to temporary disruption of travel. 

• Risk to emergency response is primarily associated with Provincial roads. 

 

5. Solid Waste 

• Solid waste infrastructure and operations do not appear to be particularly vulnerable to 

climate change events. 

 

6. Municipal Buildings and Recreation Facilities 

•  In general, municipal buildings including police stations, are not viewed as at risk to 

extreme weather events because alternative facilities are available for operations and 

management. 

• The Fire Station in North Sydney is a high risk for flooding and flood events affecting the 

building are already being observed. 

• Back-up power to public works depots and fuel supply in an emergency is a major issue. 
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7. EMO Plan 

• A review of facilities and operational plans has been completed and indicate that 

communication with internal and external resources can be maintained through 

anticipated events. 

• Adequate provision of fuel and power at emergency facilities is a top priority.  This 

includes consideration of fuel availability in the event that the Canso Causeway remains 

impassable for an extended period of time. 

 

8. Land Use Management 

• Setbacks should be required in vulnerable areas and ongoing development of flood plain 

mapping and assessment of storm water management is required. 

• The Municipality should consider implementing development restrictions in all areas 

less than 2.54 metres elevation (Geodetic Datum) and within 20 metres of a 

watercourse. 

 

Other action measures include: 

 creating a database of climate change impacts and vulnerabilities based on community 

input and municipal staff knowledge; 

 creating an education program for residents; 

 ensuring continued public access to water’s edge; and 

 working with  with other organizations and levels of government to coordinate 

emergency response plans.  

 

Additionally, mitigation measures to reduce greenhouse gas emissions generated by municipal 

operations were reviewed, including a number of major initiatives carried out by CBRM in the last 

several years: 

 Establishing a no-idling policy for vehicles, including contractors; 

 Reducing energy demand through use of new technology and additional insulation;  

 Retrofitting existing facilities to maximize efficiency; and  

 Ensuring any new infrastructure is designed to current standards for energy efficiency.  

 

Upon adoption of the MCCAP by Council, adaptation and mitigation measures will be implemented 

by way of various policy development/adoption processes as well as capital and operating budget 

planning. 

 

In summary, the Municipality is experiencing typical impacts observed across the province, but 

CBRM does have some attributes which increase risk to specific components of the population.  On 

the other hand, CBRM can be seen as a leader within Cape Breton that has and can continue to 

encourage broader participation in implementation of climate change adaptation and mitigation 

within the public and other municipalities.  With cooperation of other levels of government, climate 

change impacts within the Municipality can be adapted to and mitigated.
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CHAPTER 1  INTRODUCTION 
 

 

1.1 Project Understanding 
In September 2013, CBCL Limited was retained by the Cape Breton Regional Municipality (CBRM) to 

prepare a Municipal Climate Change Action Plan (MCCAP).  The development and submission of an 

Action Plan to Service Nova Scotia and Municipal Relations (SNSMR) is a requirement of every 

municipal unit in Nova Scotia to continue to access Gas Tax funding under the 2010-2014 Gas Tax 

and Municipal Funding agreements.   

 

The Cape Breton Regional Municipality is responsible for the delivery of services to an extensive 

geographic area that includes the communities of Sydney, Louisburg, Glace Bay, New Waterford, 

North Sydney and Sydney Mines as well as all the surrounding rural communities.  The municipality’s 

physical infrastructure and ability to provide continued service delivery is vulnerable to climate 

change impacts.  The goal of the MCCAP is to provide a practical plan to help address climate change 

issues facing the CBRM and satisfy the requirements of the Provincial Gas Tax Agreement.  This 

Action Plan has been developed using the MCCAP Guidebook created by the Nova Scotia 

government and in consultation with SNSMR and CBRM personnel.   

  

Climate change has become the central environmental threat of our time.  Nearly 200 worldwide 

scientific organizations hold the position that climate change has been caused by human action. 

While it seems incredible that human actions could result in a change in the composition of the 

atmosphere and a rise in the level of the ocean, 97-98% of the most published climate researchers 

say humans are the cause of global warming.  Indeed, the evidence is before our eyes.  While day-

to-day and year-to-year variability sometimes makes trends difficult to see, changes in temperature, 

precipitation and even individual species have happened over our lifetime, and in our communities. 

Climate change will change CBRM, but adaptation and mitigation approaches can proactively 

protect against climate change-related damage.  

 

1.2 Adaptation 
Climate change adaptation refers to: 

“Initiatives and measures to reduce the vulnerability of natural and human systems against actual or 

expected climate change effects.” (SNSMRa 2011).  
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Adaptation approaches include preserving natural resource and habitat lands, avoiding 

development in areas at risk of hazard, protecting areas where hazard risk would be exacerbated by 

development, accommodating and tolerating climate change impacts, and managing retreat where 

it becomes necessary to relocate public and private assets at risk of severe risk climate change 

impacts, especially in coastal areas (SNSMRb 2011). 

 

Developing the Adaptation Plan for CBRM was a six-step process, as follows: 

Step 1 -  Establishing an Adaptation Committee; 

Step 2 -  Identifying Climate Change Issues & Hazards; 

Step 3 -  Identifying Affected Locations;  

Step 4 -  Assessing the Vulnerability of Facilities and Infrastructure; 

Step 5 -  A) Identifying Who will be Most Adversely Affected;  

  B) Identifying Potential Economic Implications; 

  C) Identifying Potential Environmental Issues; and 

Step 6 - Determining Priorities for Adaptation. 

 

These steps are described for CBRM’s MCCAP in Chapter 2 to 6.  Note that Steps 2 and 3 are 

combined into one integrated discussion in Chapter 3. 

 

1.3 Mitigation  
Preparing a corporate mitigation plan is a three-step process: 

Step 1 - Collect energy and emissions information; 

Step 2 -  Complete energy and emissions inventory table / spreadsheet; and 

Step 3 -  Set goals and identifying actions for mitigation 

 

The three steps for mitigation planning are described for CBRM’s MCCAP in Chapter 7. 
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CHAPTER 2  STEP ONE: ADAPTATION COMMITTEE 
 

 

The CBRM Adaptation Committee was formed in the fall of 2013 and represents a diverse range of 

expertise and experience.  The Adaptation Committee (hereafter referred to as the Committee) is 

comprised of the following representatives: 

 

NAME CBRM Department 
Malcolm Gillis Planning Department 

Bruce Hardy Engineering 

John Phalen Public Works 

John Dilny Emergency Management 

Britt Roscoe Water Utility 

Jamie Whitters GIS/Planning Department 

Charlie Keagan Councillor 

Eldon MacDonald Councillor 

 

2.1 Adaptation Committee Mandate and Terms of Reference 
The mandate of the Committee is to oversee the preparation of a Municipal Climate Change Action 

Plan. CBCL has worked with CBRM personnel to assess hazards, potential impacts, affected 

locations, risk severity, frequency and area, and rank municipal concerns in terms of priority.  The 

Committee is accountable to the Cape Breton Regional Municipality Council. The Committee is 

currently established to oversee the preparation of the MCCAP, but CBRM Council and staff may 

consider retaining the Committee following the establishment of the MCCAP.  

 

 

2.2 Stakeholder Consultation 
The consulting team focused on talking to key informants and reviewing documents prepared by 

stakeholders (see citations throughout and list of references), rather than holding broad public 

consultation, which was not Provincially required for this planning process. Many key stakeholders 

sit on the Adaptation Committee, enabling important contributions and insights throughout the 

planning process. The MCCAP builds on the Integrated Community Sustainability Plan process, which 

included broad public consultation and participation of a diverse age range of residents from 

children to seniors, targeted stakeholder consultation, and an in-depth workshop with the steering 

committee (Stantec 2010).  
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CHAPTER 3  STEPS TWO & THREE: POTENTIAL 
HAZARDS, IMPACTS AND AFFECTED LOCATIONS 

 

 

This section of the MCCAP process provides information on significant climate change issues and 

hazards that have had impacts in the past and will impact the Cape Breton Regional Municipality in 

the future. The objectives of this section are to:  

 Identify and understand past weather patterns and climate change in the municipality; 

 Identify anticipated climate changes in the municipality and the potential hazards that may 

occur in the future; and  

 Review if any opportunities (potential benefits) exist from future changes to the climate.  

 

3.1 Geographical Extent 
Cape Breton Island is comprised of 4 counties; Richmond, Inverness, Victoria, and Cape Breton 

County.  The CBRM’s inception in 1995 came as a result of the amalgamation of the 8 municipalities 

of Cape Breton County.  This included the City of Sydney, the six towns of Glace Bay, Dominion, 

Louisbourg, New Waterford, Sydney Mines, and North Sydney, as well as the Municipality of Cape 

Breton County.  There are four First Nations Reserves in the County, two of which are inhabited 

(Membertou and Eskasoni).  These Reserves are not subject to this Municipal Climate Change Action 

Plan. 

 

According to the 2011 Census of Canada the population of CBRM was 97,398.  The CBRM is 

comprised of 106 communities, each with a delineated boundary.  79 of these communities have a 

shoreline along the Atlantic Ocean, the Bras D'Or Lake, or the tidal rivers of the Bras D'Or Gut and 

the Mira.  The distribution of these communities is shown in Figure 3.1.  It is estimated the 

population of these 79 communities is approximately 88,579 i.e. 91% of the CBRM’s population.  It is 

estimated that approximately 41% (i.e. 36,350) of the total population of these 79 coastal 

communities reside within ½ kilometer of the shore and approximately 8% (7,020) reside within 100 

meters of the shore.  Of the estimated 52,966 dwellings in the CBRM (both permanent and 

seasonal) 5,372 (i.e. 10%) are within 100 meters of the shore.  

 



Figure 3.1.  Distribution of Communities within CBRM relative to Coastal Locations. 
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(Not in CBRM) 



 

CBCL Limited 132446.00 CBRM Climate Change Action Plan  6 

CBRM provides services over an extensive area emanating out from the former City of Sydney and 

the 6 former towns to include many of the surrounding communities that were originally in the 

former Municipality of Cape Breton County.  CBRM is responsible for infrastructure that is extensive, 

geographically widespread and aging.  Within this wide area, there is much diversity in the types of 

communities and the services provided.  The former towns within the CBRM have water and 

sanitary services while many of the rural areas have private wells and septic.  Other CBRM 

infrastructure such as administration and recreational facilities, service facilities, etc. are 

concentrated in the former towns which are located along the coast.  Therefore, since the high cost 

municipal infrastructure is concentrated in the urban areas, the adaptive measures will vary with 

different approaches being applied to rural and urban areas.   
 

3.1.1 The Urban Environment 

The urban areas of CBRM, i.e. those with municipal water and sewer provided and municipally 

owned roads, will be subject to CBRM maintaining services impacted by climate changes.  

Adaptation will focus on ensuring these services can be provided with the least disruption / 

deterioration due to climate change hazards and impacts.  In particular, where services, facilities 

and/or infrastructure are in low-lying or exposed areas, they will be the most vulnerable and the 

most likely to require adaptive action.   

 

The proximity of the main urban communities to the coast makes sea level rise and storm surge 

particularly significant.  Mapping of the projected future sea level elevations, as per Richards and 

Daigle (2011), highlights the potential for changing conditions and disruptive activity.  Coastal 

infrastructure in Sydney, North Sydney and Glace Bay especially are indicated as highly vulnerable. 
 

For example, the Esplanade in Sydney, parallel to the harbour and at a relatively low elevation, is the 

location of a major fire station, the CBRM municipal offices, a sewage treatment plant and a 

boardwalk, as well as significant non-CBRM owned infrastructure.  There are some areas where 

CBRM infrastructure is not directly impacted, but roads/access will be submerged, such as the low-

lying land along Wash Brook as far south as Brookland Street.  
 

3.1.2 The Rural Environment 

The province has more responsibilities in rural areas. CBRM provides policing and garbage 

collection.  Fire services are through local volunteer departments, coordinated by the municipality.  

Most rural roads and all bridges are owned and maintained by the Province.  The activities of 

community groups/organizations tend to be more responsive in these areas where there are less 

municipal facilities for recreation and services.  Relief efforts for tree falls, power outages, 

road/bridge damage, etc. will be a lower priority than in more populated and accessible areas, 

leaving the rural areas more vulnerable to extended disruptions.  Much of this effort is outside of 

CBRM’s realm of responsibility, but it will impact the ability to provide the services for which it is 

responsible.  For example, major road damage repair in rural areas will be undertaken by the 

province; some coordination of the recovery operations between CBRM and non-CBRM resources 

should be built into any climate change impact response initiatives. 
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3.2 Types of Issues and Hazards from the Past to the Present 
The main manifestation of climate change in the CBRM to date has been the variability of weather 

conditions.  Whether it be rain, snow, wind or temperature, the events tend to be more extreme 

and erratic.  Previously unusual or rare events are now occasional events.  Richards and Daigle 

(2011) studied scenarios for climate change in NS and PEI communities and suggest that Sydney will 

have increasing temperatures, increasing precipitation, more extreme temperatures and a longer 

freeze-free season among other predicted climatic conditions during the 1980 to 2080 study period.  

This will generally benefit growing conditions for agricultural crops and benefit winter shipping with 

reduced ice cover in Sydney Harbour but will also impose a decreased water surplus and an 

increased water deficit, with potential for drought.   
 

The current result of the climate change phenomenon is that consequences such as flooding and 

wind damage are becoming more common and preparedness is now more recognized.  In addition, 

because of its coastal location, CBRM is susceptible to sea level rise and storm surges that are also 

part of climate change.  In spite of all this, to date the CBRM has escaped any severe/catastrophic 

consequences and has only had to deal with on-going or moderate impacts from climate related 

events.   Some examples of damage as a result of recent weather related events in CBRM are 

presented in Table 3.1.  

 

The past and present climate change issues and hazards that have been identified for the Cape 

Breton Regional Municipality include:  

 Storm surges and Tides 

o Coastal erosion 

o Episodic flooding 

o Infrastructure damage 

 Storm events such as  

o Intense short duration rainfall events 

o Snowfall events 

o Wind 

 Reduced Sea Ice 

3.2.1 Storm Surges 

Storm surges result from the meteorological effects on the sea such as wind setup and low pressure, 

which raises the water level from the normal tide level predicted during the event.  Extreme storm 

surges typically occur during storms or high wind events that coincide with a high tide and/or spring 

tide.  Since the height of breaking waves is limited by water depth, storm surges coinciding with high 

tides allow larger waves to break closer to shore, which compounds the flooding impact.  With sea 

level rise, storm surges will penetrate further inland as the surge is carried on top of the mean sea 

level. 

 

Damage from storm surges has been occurring in the Cape Breton region for decades.  The highest 

reported water level for North Sydney tide gauge was recorded at 2.32 m Chart Datum (CD) on 

February 5, 1974 (Richards and Daigle, 2011).  In 1996, a storm surge associated with Hurricane  
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Table 3.1.  CBRM Infrastructure Experiencing Past Issues During Climate Change Events

Category Specific infrastructure Location Type of Damage Date Owner Level of Risk

Coastal Infrastructure Seawall Gabarus
Storm surges have damaged the seawall on a number of 

occasions 1983; 2008; 2010; March, 2013 NSTIR Low (recently repaired)

Coastal Infrastructure Route 239 Point Edward Area, NW Arm Storm surges damage the armour rock on this route annually Annually NSTIR high

Coastal Infrastructure Dobson Yacht Club and surrounding areaWestmount
yacht club and other coastal instructure damaged during 

storms
2011-10-30; other storms Private high

Coastal Infrastructure Private property Sydney River, Mira Gut, Catalone loss of property due to erosion and flooding 21-Dec-10 Private moderate

Coastal Infrastructure Coastal Infrastructure Dominion Beach
Infrastructure damage along coastline; water line to beach; 

boardwalk ($1,000,000+)
2010-01-02; 2010-12-21; 2013 Province of NS high

Coastal Infrastructure Wharves Port Morien storm and ice damage to wharves historical Unknown moderate

Coastal Infrastructure Six wharves were damaged Louisburg Harbour
the government wharf and 5 private wharves were damaged 

during a storm surge.
2000-01-21; 2010-12-21

Gov't of Canada; 

private
 high

Roads, Bridges, Culverts & Trails Culvert washout Caribou Marsh Road near Hillside Flooding from an intense rain storm left people stranded Approx.. 2001 NSTIR moderate

Roads, Bridges, Culverts & Trails Culvert washout Coxheath area Flooding of streets resultiing in washout of culvert 16-Sep-12 NSTIR moderate

Roads, Bridges, Culverts & Trails Rudderham Road Rudderham to Sydport Slope failure 21-Dec-10 NSTIR moderate

Roads, Bridges, Culverts & Trails Culvert and road washout Villa Drive road washout from heavy rainstorm 21-Dec-10 NSTIR moderate

Roads, Bridges, Culverts & Trails Culvert washout Long Island Area culvert washout after heavy rainstorm 21-Dec-10 NSTIR high

Roads, Bridges, Culverts & Trails Road erosion / washout Seaview Drive, Upper North Sydney roads washed out from storm surges 2011 NSTIR moderate

Roads, Bridges, Culverts & Trails Road erosion / washout Groves Point Road slope failure, bank erosion 2011 NSTIR moderate

Roads, Bridges, Culverts & Trails culvert replacement George's River Road flooding after major rain event ?? NSTIR moderate

Roads, Bridges, Culverts & Trails Road flooding Wadden's Cove flooding during storm surge December, 2010 NSTIR moderate

Roads, Bridges, Culverts & Trails Road flooding Mira Bay Drive, Catalone Gut near civic # 700 coastal erosion and flooding during NE storms 21-Dec-10 NSTIR moderate

Roads, Bridges, Culverts & Trails Bridge washout Tometary Drive, Sydney River Bridge washed out after heavy rainfall event 10 to 15 years ago NSTIR high

Roads, Bridges, Culverts & Trails Road flooding Northside from Gouthro Rd to Barrachois Rd Flooding of road 21-Dec-10 NSTIR low  

Roads, Bridges, Culverts & Trails Bridge washout 59 Southheath Road, Homeville Bridge washed out after storm surge 21-Dec-10 NSTIR moderate

Roads, Bridges, Culverts & Trails Road flooding Townsend St, Sydney Road flooded due to storm surge and heavy rain 21-Dec-10 CBRM moderate

Roads, Bridges, Culverts & Trails Bridge access flooded Bailey Bridge, Keltic Drive, Leithches Creek Road flooded due to storm surge and heavy rain 21-Dec-10 CBRM moderate

Roads, Bridges, Culverts & Trails Road flooded Upper Leitches Creek Road near civic # 626 Road flooded due to storm surge and heavy rain 21-Dec-10 CBRM moderate

Roads, Bridges, Culverts & Trails Seal Island Bridge Seal Island Bridge closed to high sided vehicles due to high winds 21-Dec-10 NSTIR moderate

Roads, Bridges, Culverts & Trails Culvert Cottagedale Cresent, Sydney Culvert washout after heavy rainstorm and storm surge 21-Dec-10 CBRM moderate

Roads, Bridges, Culverts & Trails Shoreline erosion Queen Street, North Sydney shoreline erosion due to storm about 20 years ago CBRM Low (recently repaired)

Roads, Bridges, Culverts & Trails Shoreline erosion North Street, Glace Bay
shoreline erosion due to storms over the past 30 years (part of 

the road was abandoned)
during the past 30years CBRM moderate

Roads, Bridges, Culverts & Trails Shoreline erosion Young Street, Sydney Mines loss of property due to erosion and flooding over the past few years CBRM moderate

Roads, Bridges, Culverts & Trails subdivision area flooding Wash Brook area 2 - 1:50 year flood events in the same year Since 2010 CBRM high

Roads, Bridges, Culverts & Trails rail bridge Barra Strait, Grand Narrows flooding of the bridge during storm surges recent years CBNS moderate

Roads, Bridges, Culverts & Trails Shoreline and road erosion Shore Road, Whitney Pier storm washout of shore and part of adjacent road August, 2011 CBRM moderate

Roads, Bridges, Culverts & Trails; 

Coastal erosion
Road erosion  Shore Road, Sydney Mines shoreline erosion due to several storms past 10 years CBRM Low (recently repaired)

Wastewater Collection and 

Treatment
sewer line, Slope failure Rudderham Road, Sydport area Sewer line broke as result of a slope failure 21-Dec-10 CBRM moderate

Wastewater Collection and 

Treatment
sewer line, Shoreline erosion King Street, New Waterford shoreline erosion exposed sewer line; fixed with armour rock 21-Dec-10 CBRM moderate

Water supply & Treatment waterline 
main line feeding Florence, Bras d'Or and 

adjacent communities
Storm surge washed out culvert and waterline 21-Dec-10 CBRM high

Other - Cultual Sites Archaeological sites Fortress Louisbourg storm surges and erosion threaten archaeologial sites 2000-01-21; 2010-12-21 Gov't of Canada high
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Hortense resulted in 8 metre waves and power outages in Cape Breton (EC Hurricane Centre 20131).  On 

October 29, 2000, the centre of a storm remained stationary near Cape Breton for approximately 36 

hours, resulting in a flooding event and extreme coastal erosion over exposed coastlines throughout the 

Gulf of St. Lawrence (Richards and Daigle, 2011).  A storm surge on December 21, 2010 during a major 

nor’easter caused damage at many coastal locations in Cape Breton County.  Examples of storm surge 

damage are shown in the photos in Figure 3.2 and events listed in Table 3.1.  

 

In the future, the biggest concerns from storm surges are the increased risk of coastal erosion, more 

extensive intermittent flooding and increased risk of damage to infrastructure and properties from 

waves and high water.  These events are also predicted to be more destructive with an increase in sea 

levels.  Damages caused by surges will likely worsen in the future without the implementation of 

mitigation measures. 

 

Figure 3.2  

August 2011 - Shore Road Damage Whitney Pier 

   

                                                           
1
 http://www.ec.gc.ca/Hurricane/default.asp?lang=En&n=B4BCC134-1 
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Of particular concern for coastal erosion is the coastline exposed to the Atlantic Ocean, and the 

coastline of the Bras d’Or Lakes. Coastal impacts along the Atlantic Ocean coastline have been 

experienced at Gabarus, Louisburg, Port Morien, Glace Bay, New Waterford, Sydney Harbour, Sydney 

Mines, and Point Aconi among other coastal locations.  The photos in Figure 3.3 show an area of 

shoreline erosion that CBRM repaired. 
 

Figure 3.3 

2009 New Waterford Shoreline Erosion Repair 

  

 

Cape Breton is prone to extra tropical and tropical cyclones due to the location of the island along the 

eastern seaboard on the North Atlantic Ocean.  Extra tropical cyclones occur when warm air from the 

southern Atlantic meets cold air coming from the west. These cyclones are most frequent in the fall and 

winter when temperature differences are most pronounced.  Tropical cyclones typically occur between 

June and November during the Atlantic tropical weather season (Government of Nova Scotia 2009).  

Several hurricanes including Hortense in 1996, Gustave in 2002 and Juan in 2003 have recently caused 

extensive damage in Nova Scotia.  In addition to extra tropical and tropical cyclones, Nova Scotia also 



 

CBCL Limited 132446.00 CBRM Climate Change Action Plan  11 

experiences heavy rainfall events, high wind storms, severe thunderstorms, ice and snow storms and 

tornados. In the past, storm events have caused the following damage within CBRM:   

 Damage to infrastructure and properties; 

 Flooding; 

 Road closures due to flooding, washouts, ice and snow; 

 Coastal Erosion; and 

 Power outages. 

Figures 3.4 and 3.5 include photos that show the impacts of recent storm events. 
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Figure 3.4 

December 2010 Storm Event – Central Division 

Wash Brook Flooding – St. Peter Road  Wash Brook Flooding – St. Peter Road  

Flooding Townsend Street, Sydney  Flooding Townsend Street, Sydney  

Flooding MacKenzie Street, Sydney  Flooding MacKenzie Street, Sydney  
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Figure 3.5 

August 2011 Windstorm - Central Division 

 

 

 

 

 

In the future, the result of climate change in Nova Scotia is predicted to cause more intense and 

frequent storms (Government of Nova Scotia 2009).  The main concerns are the increased risk in the 

intensity of storms and extreme precipitation events with resultant flooding, inland erosion, landslides, 

high wind events, impacts on natural resources and increased potential for more frequent damage to 

infrastructure. In the past, storm events within the Municipality have caused numerous road closures 

due to flooding, washouts, ice and snow.  In some cases, people have been stranded due to road 

washouts, as experienced by residents of the Floral Heights subdivision in November 2000 as a result of 

the Tometary Drive culvert washout due to heavy rains (see reference in Table 3.1).  These events may 

worsen in the future without the implementation of mitigation measures.  Some of the persons 

interviewed for the project indicated that there has been an increase in the intensity and frequency of 

short term duration, heavy rainfall due to thunder storms and similar events.  

 

3.2.2 Coastal Erosion 

Erosion can be a threat to all types of human infrastructure along the coastal areas of CBRM. Heavy rain, 

melting snow, storm waves, freeze and thaw cycles and similar events can cause erosion of soils, glacial 

materials and bedrock. Frost action and ice cover are also factors in the erosion process.  Both coastal 

erosion and coastal deposition are natural processes. Wave action is also a major factor in coastal areas 

exposed to areas with a relatively large extent of open water. The height of waves is directly 

proportional to the depth of water near the shoreline.  
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The underlying geology of the area has an impact on the rates of erosion from the forces of storms, 

nature, and weather events. So too do changing climate conditions, changes in sea level and changes 

brought about by the evolution of the coastline. However, human activities, such as road and bridge 

construction activities, the building of harbour structures, dredging,  infilling, mining, agricultural 

activities, subdivision and residential construction, clear cutting, and recreational activities, can 

accelerate the process.  

 

Some relevant coastal erosion rates are available in the literature and are shown in Table 3.2.   

 

Table 3.2  Coastal Erosion Rates from Literature. 

Geographic Area Erosion Rate Reported (m/yr) Source 

Gabarus Seawall, south end 0.5 P. Finck, April, 2012 

Lingan, dune erosion 0.74 Cultural Resource Management 

Group, Oct. 2005 

Dominion Beach 0.7 P. Finck, Nov. 2012 

Framboise Area  0.25 Bowen et al, 1975 
 

Coastal erosion usually results in the landward movement of the shoreline. The sediment removed by 

erosion is transported by the waves and currents and deposited some distance away - in some cases 

many hundreds of kilometres away from the source. This produces a suite of continually evolving 

erosive and depositional landforms. In some locations beaches, dunes and salt marshes may disappear 

altogether; however, new features may appear in other locations. 

 

Cape Breton Regional Municipality is underlain by bedrock composed mainly of continental and marine 

sedimentary rocks deposited in the early to late carboniferous period.  The rock in the Sydney area is 

mainly composed of conglomerate, sandstones, mudstones and coal bearing formations.  In the 

Louisbourg area, there are sandstone and mudstone with some basaltic rock of volcanic origin.  The 

coastal areas are characterized by eroding, low, irregular cliffs, and several sand barrier beaches.  Some 

areas of resistant rock are also present along the coast.  In some areas, surficial deposits such as 

drumlins are exposed to ocean waves and these unconsolidated deposits are very vulnerable to erosion.  

 

In the Bras d’Or Lakes area a study of erosion processes on the watersheds surrounding the lakes has 

been conducted by Membertou Geomatics Group.  The shores of the lakes are mostly composed of 

glacial till drift and drumlin deposits which in some cases are highly susceptible to erosional forces.  The 

bedrock in the Bras d’Or Lakes area is composed of two main types: Lower Plains and Valleys which is 

composed of mainly Carboniferous rocks which tends to be softer and subject to erosion.  The Upland 

and Mountainous areas tend to be igneous and more resistant to erosion.  Areas with high (15% or 

more) slopes are very prone to erosion of soil and glacial materials.  The report recommends that these 

areas should be avoided for development purposes. In the areas exposed along the coastline of the 

lakes, there are several factors which influence erosion rates and these include wind direction and 

speed, surficial deposits with high silt and clay content, steep slopes, and vegetative cover.  Further, this 

study determined that the following watersheds within CBRM were a priority for protection:  
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a) East Bay Sub-watershed, No. 3  

b) St. Andrews Channel, Sub-watershed, No.1. 

 

The Atlantic Coastal Action Program (ACAP) Cape Breton conducted “The Eastern Bras d’Or Erosion 

project in 2012 and 2013 to identify erosion areas between East Bay Sandbar and Hay Cove and took 

many shoreline photos which are available via their website 

(http://www.acapcb.ns.ca/documents/ProjectReportApril2013.pdf).  
 

3.2.3 Reduced Sea Ice 

A reduction in winter sea ice coverage is occurring over the Gulf of St Lawrence2.  The year 2010 set the 

record for the least amount of average sea ice in over 40 years.  Cape Breton Island (and CBRM) is 

situated in the Atlantic Ocean close to the Gulf of St. Lawrence and some similarity in ice conditions can 

be inferred because of the geographical proximity.   With a reduction in sea ice coverage winter storm 

waves can develop more often and increase erosion rates, putting shoreline properties and 

infrastructure at greater risk. Since sea ice typically acts as a natural layer of protection between the sea 

and land, the main concern in the future is a continual annual loss of sea ice.  In Sydney Harbour, the 

duration of ice cover decreased by 9 weeks in the 1960’s to 4 weeks in 2007 (CBCL 2009) while annual 

maximum wave heights are increasing.  In the Bras d’Or Lakes, lack of ice cover has become an issue in 

the past 10 years. In the past, cars used to drive across the lake but this is no longer possible (Suitor 

2013 PIEVC, Pitu’paq, pers. comm). 
 

A lack of sea ice combined with a gradual rise in sea level will increase erosion forces on the Atlantic 

coastline and lead to impacts on the bay areas, sand spits, barrier bars, beaches and other surficial 

features as is already being evidenced in areas like Florence3 or North Street, Glace Bay (note that Glace 

Bay, was named by the French as Baie du Glace (ice bay) in the early 1700s due to the presence of sea 

ice which filled the ocean each winter).  Ice mapping conducted by Fisheries and Oceans Canada, 

Research Document 2013/058 reveals that in 2012 the date of first sea ice appearance in the Sydney 

area was 15 days later than the 1981 to 2010 mean and the ice departure date was 30 days earlier than 

the 1981 to 2010 mean.  Thus the coastline in the CBRM area had seen a decrease in sea ice presence of 

45 days in 2012 compared to the 1981-2010 mean value.  This is a significant increase in exposure for 

ocean waves to dispense their energy on the coastal exposures.  Although this is only data is only for a 

single year, one manifestation of climate change is variability and more frequent rare occurrences.  The 

lack of sea ice encountered in 2012 may be an extreme (rare) event or part of a trend towards a 

decrease in sea ice.  However anecdotal evidence appears to indicate a trend towards less sea ice. 

 

Lack of winter ice can also be a factor in the Bras d’Or Lakes as wave energy can reach the coastline 

directly when ice is absent.  A sketch of how this process occurs is provided in Figure 3.6. 

 
  

                                                           
2
 EC Sea Ice Climate Atlas East Coast 1981 – 2010 (https://www.ec.gc.ca/glaces-

ice/default.asp?lang=En&n=4B35305B-1) 
3
 CBC News, Nov. 26, 2012 
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Figure 3.6 Coastal Erosion and Weathering Processes by www.i-study.co.uk, Hyrel Davies 

 
 

3.3 Level of Preparedness 
The specific impacts and damage from the storms previously discussed in this Chapter would have been 

difficult to predict for the CBRM region.  The coastal areas facing the North Atlantic and the areas 

around the coastline of the Bras d’Or Lakes are certainly areas of higher risk. The CBRM does have an 

Emergency Response Plan which is dated January, 2001.  This plan states that an “emergency” can be 

declared  “to protect property or the health, safety or welfare of people in the Cape Breton Regional 

Municipality”.  With 835 km of coastline on the Atlantic Ocean and another 435 km of coastline on the 

Bras d’Or Lake, CBRM has a significant vulnerability to storm related events which could threaten 

property or people.  

 

In 2010, the Canadian Institute of Planners prepared a “Climate Change Adaptation Plan for Glace Bay, 

Nova Scotia”, which provides a general vision and overview of climate change concerns and actions for 

the Glace Bay area.  The actions recommended in this adaptation plan were: 

1) Develop and/or upgrade an Emergency Management Plan responding to climate change 

impacts; 

2) Communicate well with all stakeholders and inform and educate all members of the community 

and encourage them to participate in practices; and 
3) Prepare and implement a “Plan for Emergency Practice”.  

 

The Emergency Management office of the Province of Nova Scotia (EMONS) works with the municipality 

to monitor weather conditions and to post warnings and weather alerts when there is a potential public 

health danger.  EMONS also maintains a website (http://novascotia.ca/just/emo/) which provides 

hazard information for: 

http://novascotia.ca/just/emo/
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 Hurricanes; 

 Floods; 

 Wildfires; 

 Search and Rescue Operations; 

 Power Outages; 

 Winter Storms; and 

 Storm Surges. 

 

Residents can prepare themselves for major storm events by having extra food and water and listening 

to updated forecasts during the events.  Of course, some events which occur cannot be predicted and 

notification of authorities should happen immediately when any situations arise.  Section 4.6 of this 

document discusses additional emergency preparedness considerations for future events which are 

anticipated to be more frequent and extreme.  

 

3.4 Future Issues and Hazards 
Examination of historical issues and hazards which have occurred in the municipality and in adjoining 

municipalities will guide CBRM in the preparation for future events.  The types of issues anticipated 

include storm surges, storm events, coastal erosion and a reduction in sea ice which were discussed in 

Section 3.2.  Other potential future issues and hazards which may occur and cause problems within 

CBRM include:  

 Sea level rise; 

 Increasing annual temperatures; 

 More frequent and intense precipitation events; and  

 Potential water deficit, especially during the summer months.  

 

3.3.1 Sea Level Rise 

In Nova Scotia, the sea level rose about 0.30 m in the twentieth century.  Relative sea level rise is the 

rise in sea level plus the land subsidence (i.e. sinking of land surface, as currently occurring in NS due to 

post-glacial ocean loading of the continental shelf).  A rise in sea level can geographically extend the 

impact of tides and storm surges (Government of Nova Scotia, 2009).  Sea level rise can also have an 

impact on storm events such as erosion, increasing the flooding extent, and beach migration 

(Government of Nova Scotia, 2009).  Figure 3.7 indicates the sensitivity of Nova Scotia coastlines to sea 

level rise.  It is cautioned that this general figure is from a previous study that was large-scale in nature.  

Local sensitivities are not represented and a more representative figure for CBRM is not available.  

Planning at the municipal level requires much higher resolution mapping for coastal characterisation.   

 

Historically and presently within CBRM, an increase in sea level rise has likely increased the severity of 

storm surges, increased erosion and caused more intense flooding events. 
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Figure 3.7 Sensitivity of the NS Coast to Sea Level Rise 

Coin Atlantic reference-- J. Shaw, R.B. Taylor, D.L. Forbes, M.-H. Ruz, and S. Solomon. 1998 

 

The rate of global mean sea level rise is accelerating in the 21st century due to global warming impacts, 

notably the melting of polar ice caps.  A report from the Arctic Monitoring and Assessment Program 

(AMAP, 2011) warns that the potential global mean sea level rise may range from 0.9 m to 1.6 m by 

2100 if the melting of polar ice caps continues as predicted. In September 2013, the Intergovernmental 

Panel on Climate Change (IPCC 2013) indicated that the current consensus is as follows: 
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 The likely range of global mean sea level rise for 2081-2100 relative to 1986-2005 is estimated 

from 0.26 m (lower bound value for low emission scenario) to 0.98 m (higher bound estimate 

for high emission scenario); 

 There is currently insufficient evidence to evaluate the probability of specific levels above the 

assessed likely range;  

 There will be regional differences, with the northeastern coast of North America potentially 

experiencing a sea level rise rate higher than the global average (Sallenger et al., 2012); and 

 Sea level rise will continue for centuries after global temperature has been stabilized and several 

meters of sea level rise must be expected over the next few centuries beyond the year 2100. 

 

The storm surge and sea level rise estimates provided by Richards and Daigle for NS Municipalities 

(2011) are consistent with the above sources, and will be used throughout the present assessment.  By 

2100, the total sea level in the Sydney area is anticipated to rise approximately 1.1 m ± 0.48 m to an 

elevation of 2.54 m Geodetic Datum (Higher High Water Large Tide + Extreme Sea Level Rise) and an 

extreme elevation of 3.49 m Geodetic Datum (100-year storm surge + Extreme Sea Level Rise) as shown 

in Table 3.3.  

 

Table 3.3  Determination of Water Elevation for Year 2100. 

Year 2100 High Tide  

Year Parameter 

Predicted 
Climate Change 

Impact * 
Chart Datum 

(m) 
Geodetic Datum 

(m) 

2013 HHWLT (from DFO/CHS, 2014)  1.50 0.96 

2100 HHWLT + Likely SLR +1.10 2.60 2.06 

2100 HHWLT + Extreme SLR +0.48 3.08 2.54 

Year 2100 Extreme High Tide  

Year Parameter 

Predicted 
Climate Change 

Impact * 
Chart Datum 

(m) 
Geodetic Datum 

(m) 

2013 HHWLT (from DFO/CHS, 2014)  1.50 0.96 

2013 100-year storm surge +0.95 2.45 1.91 

2100 100-year storm surge + likely SLR +1.10 3.55 3.01 

2100 100-year storm surge + extreme SLR +0.48 4.03 3.49 

* Based on Daigle & Richards 2011, Table A15 

 

The identified hazards of the gradual predicted increase in sea level for the CBRM are: 

 Increased erosion; 

 Permanent inundation;  

 More extreme flooding events;  

 Salt water intrusion; and 

 Damage to infrastructure 

 

Rising seas will permanently flood land that is less than 1.1 metre above mean sea level (provided it is 

not protected by a higher sea wall or other structure).  Storm surges will cause only temporary flooding, 
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but may still inflict major damage.  Rising sea levels will increase the frequency and severity of coastal 

flooding in the CBRM area.  For example, a storm surge that has a 1% chance of happening in 2000 (100 

year return period) will now have a 10% (10 year return period) chance of happening each year by mid-

century.  By the end of this century, a 1 in 100 year storm could reach land that is less than 3.49 metres 

geodetic elevation in the Sydney area, over 1.5 m higher than the current 100-year storm surge 

elevation.   
 

Perhaps of most concern to CBRM is the predicted rise in total sea level (1.1 metre increase by 2100).  

Coastal erosion is certain to become more severe in combination with a rise in sea level.  An accelerated 

rate of erosion is likely along coastal areas, prompting the need for further consideration of retreat or 

protection options.  Storm surge and coastal flooding will also become more frequent and cause severe 

problems to coastal areas exposed to the Atlantic Ocean.  Residents need only consider the extent of 

previous surges and floods (i.e. high water mark), and then envision how much farther a similar 

surge/flood event would extend with a 1.1 metre increase in sea level.   See chapter 4 for a more 

detailed discussion of sea level rise and storm surge impact on CBRM infrastructure. 

 

3.3.2 Increased Annual Temperatures 

According to climate models, CBRM will likely experience warmer weather in coming years.  By the 

2080s, average temperatures are expected to increase in all four seasons by 3 to 4 °C (from 1980s 

levels).  There will also be more hot days (maximum temperature > 30 °C) and fewer cold days 

(maximum temperature < -10 °C).  Table 3.4 shows the expected temperature changes.   

 

Table 3.4 - Temperature (˚C) Scenarios for Climate Change (Sydney) - from Richards and Daigle, 2011 

Parameter  1980s  2020s  2050s  2080s 

Temperature – Annual 5.5 6.5 ± 0.4 7.6 ±0 .7 8.7 ± 1.1 
Winter -4.8 -3.8 ± 0.6 -2.6 ± 0.9 -1.4 ± 1.3 
Spring   2.4 3.3 ± 0.5 4.3 ± 0.8 5.4 ± 1.2 

Summer 16.2 17.2 ± 0.5 18.2 ± 0.6 19.3 ± 1.1 
Fall 8.2 9.2 ± 0.4 10.4 ± 0.6 11.5 ± 1.1 

     
Heating Degree Days  4,615 4,309 3,965 3,633 
Cooling Degree Days  84 122 181 255 

     
Hot Days (Tmax > 30)  2 4 8 13 
Very Hot Days (Tmax > 35)  0 0 0 1 
Cold Days (Tmax < -10)  5 4 3 2 
Very Cold Days (Tmax < -20)  0 0 0 0 

     
Growing Degree Days > 5  1,536 1,714 1,936 2,179 
Growing Degree Days > 10  746 872 1,031 1,204 
Growing Season Length (days)  174 186 200 217 
Corn Heat Units (CHU)  2,263 2,506 2,840 3,203 
Corn Season Length (days)  144 154 165 182 

     
Freeze Free Season (days)  196 214 236 254 
Freeze Thaw Cycles - Annual  104 98 87 77 

Winter  37 39 42 43 
Spring 46 43 34 28 

Summer  0 0 0 0 
Fall 21 17 11 7 
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This will mean a much longer growing season (25 %), but also possibly increasing incidence of land run-

off and sedimentation into the local streams, rivers and coastal areas.  With more days without freezing 

temperatures, the coastline around CBRM will continue to experience less sea ice.  Both the decrease in 

sea ice and reduced freeze-thaw cycles over the winter could lead to an increase in coastal erosion at 

that time of year.  

 

The trends associated with CBRM’S weather conditions are more significant than the occurrence of 

weather extremes in many situations, for example, length of the growing season.  Figures 3.8 and 3.9 

show temperature trends based on historic weather data from Environment Canada.  The trend line for 

the data plotted in Figure 3.8 indicates that the extreme maximum and extreme minimum temperatures 

have been rising, especially the extreme minimum (i.e. it is not as cold as it used to be).  For average 

temperatures as plotted in Figure 3.9, the mean maximum temperature has been stable but the trend 

lines for the average mean temperature and the mean minimum temperature have been increasing, 

another indicator that it is not as cold as it used to be.   

 

Figure 3.8.  Extreme Temperatures 1870 – 2010 

-40.0

-30.0

-20.0

-10.0

0.0

10.0

20.0

30.0

40.0

50.0

1860 1880 1900 1920 1940 1960 1980 2000 2020Te
m

p
e

ra
tu

re
 (

˚C
)

Extreme Temperatures by Year

Extr Max Temp (°C) Extr Min Temp (°C)



 

CBCL Limited 132446.00 CBRM Climate Change Action Plan  22 

Figure 3.9.  Average Mean Temperatures 1870 – 2010 

 

An increase in the annual temperature could result in the following issues and hazards within CBRM: 
1. Increase in forest fires due to drier forests: 

 Warmer temperatures will cause drier forests which will make the forests more 
susceptible to forest fires; 

2. Loss or reduction in certain species: 

 Some tree species such as white birch, fir and white spruce may not be able to thrive in 
a warmer climate; 

3. Introduction of pests and invasive species: 

 For example, warmer temperatures in western Canada have resulted in the spread of 
the Mountain Pine beetle. A temperature of -40oC over 12 consecutive hours is required 
to destroy the beetle; 

4. Land erosion due to longer growing season and freeze-thaw cycles: 

 Without mitigation, areas may experience increased top soil erosion which may end up 
in local streams and river; 

 Erosion of cliffs along ocean exposures; 
5. Reduced Sea Ice: 

 Warmer temperatures during the winter months will likely result in less sea ice which 
can lead to coastal erosion and wave damage. See Section 3.2.3 for more details; and 

6. Reduced Agricultural Productivity and Drought: 

 Increased temperatures may result in less irrigation ability which may result in drought; 

 Over time, continued summers of drought may cause farmers to switch to more drought 
tolerant crops which will initially be a negative or negligible impact, but could eventually 
be a positive impact once productivity of the new crop is underway.   

7. Increased Risk of Algae Blooms in the Bras d’Or Lakes 
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Although the majority of climate change predictions will result in negative impacts to CBRM, there will 

be some potential positive future climate change benefits. For example, an increase in the average 

annual temperature could benefit the Municipality in the following ways: 

1. Decreased ice cover in Sydney Harbour: 

 Reduced need for ice breaking services in Sydney Harbour; 

 Extended shipping season; 

2. Increased potential for longer tourism season:  

 Warmer temperature may lengthen the shoulder seasons (e.g. May/June and 

September/October) which could provide a longer tourism season and create more 

tourism opportunities. This could result in more visits to historic sites, more cruise ship 

visits, etc.; 

3. Longer growing season for farmers: 

 The short term benefits to longer growing seasons would be the potential to have 

higher agricultural productivity; 

4. Potential farming of new crops (e.g. grapes): 

 The farming of new crops could potentially have a long term future benefit for farmers; 

however, the short term impacts of switching over to new crops could potentially have 

short term negative or negligible impacts. 

 

These positive potential changes, as well as hazards, require action to obtain positive benefits. 

 

3.3.3 More Frequent and Intense Precipitation Events 

A significant concern for the CBRM is the potential for increased intensity of short period rainfall, which 

has already been noted by some of the individuals interviewed. For instance, while there is going to be 

more precipitation, it is going to come in fewer, more intense storms. In the winter months, the main 

concern is the increased precipitation combined with decreased days with snow.  More frequent and 

intense precipitation events during all seasons could result in the following issues and hazards: 

 Increased erosion and sedimentation and thus a need for better erosion and run-off 

management; 

 Increased flooding which could lead to increased insurance costs; 

 Increased risk of dams overtopping; 

 Potential for rapid build-up of excessive snow loads on buildings;  

 More road closures; and 

 Increased costs for water treatment. 

 

As indicated in Table 3.5, annual precipitation and seasonal precipitation are expected to increase 

slightly. CBRM will likely experience fewer days with snow.  Increasing temperatures will mean that 

more precipitation during the winter will fall as rain.   

 

Short period rainfall is expected to become more intense, increasing the vulnerability of locations 

already prone to inland flooding.  More intense short period rainfall is also likely to increase the amount 

of land run-off and sedimentation.  Summer and fall total precipitation amounts will not change 

significantly.  More precipitation will fall during the winter season.  Table 3.5 shows the expected 
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precipitation changes and Figures 3.10 and 3.11 show precipitation trends based on historic weather 

data. 
 

Table 3.5 - Precipitation (mm) Scenarios for CBRM (Sydney Station) - from Richards and Daigle, 2011 

Parameter  1980s  2020s  2050s  2080s 

Precipitation – Annual 1,502 1,531± 46 1,540 ± 57 1,578 ± 76 
Winter 447 462 ± 16 472 ± 22 491 ± 27 
Spring 372 382 ± 16 389 ± 20 403 ± 27 

Summer 273 277 ± 16 273 ± 19 273 ± 31 
Fall 410 410 ± 19 408 ± 23 413 ± 36 

     
Days with Rain  143 151 157 164 
Days with Snow  70 72 62 53 

     
Water Surplus (mm) 1100 1059 1047 1060 
Water Deficit 34 38 47 55 
Δ Intensity of Short Period Rainfall % 0 5 9 16 

 

The trend lines for precipitation for the data plotted in Figure 3.10 show that total snow has increased 

slightly but total rain and total precipitation have increased significantly.  This suggests more rain must 

be falling during the time that snow used to occur.  A breakdown of precipitation by 3-month periods is 

presented in Figure 3.11; this is done by decade to simplify the graph for visual display.   

 

Figure 3.10.  Annual Precipitation 1870 – 2010 
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Figure 3.11.  Seasonal Precipitation by decade for 1870 – 2009 

 

 

As Figure 3-11 shows, precipitation in all seasons is trending upwards but the winter (Jan-Mar) 

precipitation trend line shows the most increase and the summer (Jul-Sep) precipitation trend line 

shows the least.  The large winter precipitation increase combined with the slight increase in snow also 

suggests more winter precipitation is occurring as rain now than in the past.  

 

3.3.4 Increasing Water Deficit 

An issue that CBRM may face is the threat to water sources due to the combination of warmer overall 

temperatures and small predicted increases in precipitation during the summer months.  This 

combination could result in evapotranspiration exceeding the replenishment of surface and 

groundwater.  This would be exacerbated by the fact that much of the rainfall will be in more intense 

events, with high runoff and lower infiltration.  The winter and summer months are expected to have 

the most noticeable temperature increases and although precipitation is anticipated to increase in the 

winter months, it is not anticipated to increase much in the summer. This prediction is expected to 

result in warmer, wetter winters and warmer and drier summers. This could lead to a decrease in water 

availability during the summer months.  
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A water deficit could result in the following issues and hazards within the CBRM area. 

 Drier forests; 

 Drought for farmers; 

 Reduced groundwater;  

 Change in in-stream water levels/flows and thus habitat for fish; and 

 Impacts on water supply including quality and quantity. 
 

3.3.5 Seawater Intrusion 

Seawater intrusion into coastal aquifers is a potential issue within the CBRM due to the coastal location 

of a number of communities. Seawater intrusion can occur as a result of climate change, sea-level rise 

and over-pumping. A consequence of saltwater intrusion would be a reduction in the amount of 

groundwater available. The impacts are anticipated to be most noticeable during the summer months 

when groundwater levels are low and demand is high.  However, with the projected increase in 

temperature and the potential increase in demand, the impacts of seawater intrusion on groundwater 

could be major in certain areas.  Kennedy (2012), indicated that some coastal wells drilled in the CBRM 

area were abandoned due to saltwater or water quality noted as ‘brackish/ saltwater’.  The Municipality 

is not expected to be impacted by seawater intrusion as the wells that it maintains for residential supply 

are not in coastal areas.  However, private wells could be affected causing residents to pressure the 

Municipality for extensions of existing water supply systems or the development of new ones. 
 

3.3.6 Variability 

While climate change is expected to result in increased warming and precipitation over time, climate 

change is also causing increased variability. For example, this current winter is colder and snowier than 

any in the most recent decade, but this does not mean that climate change has reversed or the evidence 

for it has lessened. The potential for extreme events is increasing and extreme events occur on both 

ends of the spectrum – that is, with regards to temperature, warmer and colder weather. With 

increased variability it is typical to have extreme low temperatures during a period when average 

temperatures are increasing and vice versa. 

   

Past temperature, precipitation and wind extremes dating from 1870 to 2013 for all of Cape Breton are 

presented in Table 3.6.  The table shows 7 of the 12 (58%) reported maximum temperatures and 6 of 12 

(50%) minimum temperatures have occurred in the last 25 years.  No maximum daily rain and 3 of 12 

(25%) of maximum daily snow occurred in the last 25 years. 

 

Past precipitation extremes dating from 1870 to 2013 for CBRM are also presented in Table 3.6. As 

discussed above, the maximum number of rainfall events and the number of intense rainfall events are 

anticipated to increase in the future. 

 

The occurrence of extremes is one measure of variability. A similar situation exists with storm events; 

increased variability in extremes means storm events are more frequent. But increased variability can 

extend over longer periods of time as well. A winter can be especially cold or a summer especially hot 

even though the trend may be the opposite. Climate change is also making prediction more difficult 

because trend lines become less reliable.  
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Table 3.6: Past and Present Weather Extremes for Cape Breton Climate Stations 

 

Highlighted dates are within the last 25 years 

Climate Stn 
Location 

Municipality Years of Record 
Max Temp 

(0C) 
Date 

Min Temp 
(0C) 

Date 
Max Daily 
Rain (mm) 

Date 
# of Rain 

Events 
>100mm 

Max. Daily 
Snow (cm) 

Date 

Max. 
Wind 
Speed 

(km/hr) 

Baddeck Victoria County 1875-2010 36.7 22-Aug-35 -32.2 Feb. 11, 
1883 

115.8 17-Aug-77 8 48.3 25-Mar-
67 

 

Cheticamp Inverness 
County 

1935-2013 33.3 10-Aug-01 -29.5 27-Jan-94 110 17-Jun-73 4 58.4 17-Feb-
73 

 

Grand 
Etang 

Inverness 
County 

1994-2013 31.5 22-Jul-94 -28 07-Feb-93 na na na na na 233 on 
March 

14,  
1993 

Ingonish 
Beach 

Victoria County 1950-2013 36 22-Jul-94 -28 18-Jan-82 143.8 12-Aug-70 5 57.0 22-Jan-
95 

 

Margaree 
Forks 

Inverness 
County 

1958-2004 36 10-Aug-01 -35 07-Feb-93 80 04-Sep-88 0 43.0 05-Feb-
83 

 

Port Hastings Inverness 
County 

1874-1989 37.2 July 29, 
1892 

-26.7 Mar. 2, 1897 127.8 30-Aug-68 4 63.5   

Port 
Hawkesbury 

Port 
Hawkesbury 

1994-1997; 2010-
2013 

38 24-Jul-01 -28.5 07-Feb-01 117 01-Aug-90 1 35.0 01-Feb-
92 

 

Port Hood Inverness 
County 

1950-1993 35 16-Jul-75 -28 07-Feb-90 142.2 30-Aug-68 1 31.0 23-Mar-
92 

 

Wreck Cove Victoria County 1976-2012 36.5 10-Aug-01 -29 09-Feb-94 122.2 14-Sep-77 2 70.0 27-Jan-
86 

 

Sydney 
#8205698 

Cape Breton 
County 

1870-1941 36.7 18-Aug-35 -31.7 Jan. 31, 
1873; Jan. 
29, 1877; 
Feb. 16, 

1916 

97.8 Dec. 1, 
1890 

    

Sydney 
Airport # 
8205700 

Cape Breton 
County 

1953-2013 35.5 10-Aug-
01 

-27.3 08-Feb-94 128.8 17-Aug-
81 

1 58.7 21-
Dec-64 

97 on 
March 

27, 
1955 
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In specific situations, increased variability can be more important than the longer term trends. For 

example, if an extreme storm event results in destruction of property, this event is of high 

significance to the individual property owners. Similarly, if water temperatures reach a lethal level 

for a particular species of fish, e.g., Atlantic salmon, the salmon die even though the average 

conditions may be acceptable.  
 

Storm data from the storm archives of the Canadian Hurricane Centre (Environment Canada) and 

the US National Hurricane Centre (US National Weather Service) were reviewed to describe the 

frequency of major storms reaching Nova Scotia. Figure 3.12 shows all the major storm events for 

Nova Scotia from 1850 to 2010 grouped in ten-year intervals. Over the 160-year period the average 

number of storms hitting Nova Scotia has risen from less than five per decade to almost seven  
 

Figure 3.12 Number of Major Storm Events in Nova Scotia per Decade 

 
 

Figure 3.13 shows that the type of major storms changed between 1850 and 2010.  In reference to 

storm classifications, hurricanes have winds greater than 119 km/hr and tropical storms have winds 

between 63 and 118 km/hr. The number of hurricanes and tropical storms has increased over the 

period, and the number of ex-tropical4 storms has decreased. The hurricanes and tropical storms are 

the types of storms that cause major damage and their increased occurrence means that the Cape 

Breton Regional Municipality will have to spend money recovering and “digging out” from these 

storms more often. 

 

 

                                                           
4
 An extra-tropical storm refers to a storm with winds of less than 62 km/h that forms in the middle latitudes, 

outside the tropical latitudes where tropical storms and hurricanes develop. 
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Figure 3.13 Number of Major Storm Events by Type in Nova Scotia per Decade 

 

3.3.7 Information Gaps 

Generally the following information is lacking relating to hazards caused by climate change: 

 Accurate erosion rates and erosion maps for the coastal areas of CBRM; 

 A map which shows infrastructure at risk from sea level rise and storm surge could 

be a valuable asset to the municipality; 

 Some storms deposit large amounts of rain in localized areas which may not be 

measured by Environment Canada as they don’t have enough stations in place to 

cover the geographic area accurately. Therefore, extreme weather data from 

Environment Canada may not be dependable to be used for prediction of a 

maximum rain event;  

 Geomorphic classification of the shoreline of CBRM. This would help with 

understanding resilience to coastal erosion and help establish priorities for shoreline 

protection;  

 There is only one permanent tide gauge within CBRM and it is located at North 

Sydney.  A tide gauge should be located with the Bras d’Or Lakes area of CBRM to 

accurately document the tidal range within the lake system and have a permanent 

record of high water events. This will be important for assessment of future damage 

and to estimate areas subject to flooding; and 

 There has been a move over the last decade or more to replace real-time 

monitoring with broader scale models predicting weather and storm data. With 

increased variability and evidence of large spatial variation in weather, this decrease 

in monitoring may result in increased risk. 

 

Chapter 6 contains actions that will help to address these gaps. 
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CHAPTER 4   STEP FOUR: FACILITIES, 
INFRASTRUCTURE AND SERVICE DELIVERY 

 
 

The objective of step four is to identify the key facilities and infrastructure within the CBRM 

boundaries and determine whether some will be more affected than others by climate change.  As a 

municipality that provides services over a wide geographic area, the highest concern of CBRM is the 

understanding of municipal infrastructure at most risk to climate change impacts and identification 

of hazards that will affect the delivery of municipal services.  For example, the maintenance of water 

supply is a primary concern, therefore rainfall, drought and other events that would impact the 

delivery of clean water supply are significant climate change hazards.  Services requiring road 

access, such as emergency response, police, fire, waste collection, etc. would be vulnerable to more 

frequent extreme weather events (heavy snow, flooding and wash outs) as climate change hazards.  

Then there are a range of more discretionary services such as recreation facilities, parks and leisure 

areas that can be impacted by climate change hazards but are lower priority than those more 

directly related to ensuring the health, safety and security of CBRM residents. 

 

The methodology used to help identify the most vulnerable infrastructure included a review and 

classification of municipal infrastructure and facilities.  For this study, physical infrastructure owned 

and operated by the CBRM was grouped into a number of broad categories, including infrastructure 

associated with the following: 

 Water Supply  (water resources, treatment plants, storage tanks and associated  distribution 

systems)  

 Sanitary Sewer  Infrastructure (treatment Plants, lagoons, collection systems, lift stations) 

 Storm water/Roads/Bridges 

 Solid waste 

 Recreation (sports fields, pools, parks, community centres, etc.) 

 Municipal Buildings (Town Halls, Fire Stations, Fire Halls/Stations, Police Stations, Public 

Works Centre/Fleet Maintenance) 

 Coastal Infrastructure 

 Other (Cultural Facilities, Schools, etc.) 
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It is noted that although schools show up in the database as CBRM infrastructure, they are not 

CBRM’s responsibility.  The school board maintains these facilities while they are in use and the 

school properties only revert back to CBRM once they are no longer used.   

 

To identify specific infrastructure associated with each category, the GIS database developed and 

maintained by CBRM was used.  The CBRM database includes an assortment of data associated with 

over 60,000 listed structures.  Using only CBRM owned land parcels, the list of structures was 

reduced to 800.  The database “Description” code was used to further sort the listing into the 

categories listed above and all structures considered not relevant (such as vacant properties, 

accessory buildings, storage buildings, residential, etc.) were eliminated from the group.  The goal of 

this exercise was to identify key infrastructure and facilities associated with each defined category.   

It should be noted that a number of weaknesses with this approach were identified during the GIS 

database sorting process.  In some cases, CBRM-owned infrastructure was missed because it was 

located on property that the Municipality does not own (for example lift stations located on 

easements, and the Glace Bay water treatment facility located on federal lands).  In other cases, 

infrastructure may have been missed because the keywords associated with our chosen categories 

were not consistent with the Descriptors used in the GIS database.  That said, CBRM infrastructure 

located using the GIS database relative to sea level rise and storm surge prediction mapping proved 

to be a very powerful tool to highlight vulnerabilities.   

 

As discussed in Chapter 2, CBRM infrastructure and services can be impacted by number of climate 

change effects.  Perhaps the easiest one to visually understand is sea level rise.  To evaluate the 

impact of rising sea levels and storm surge on infrastructure and service delivery in CBRM, a 

reference map showing all the identified CBRM properties/facilities was prepared with the projected 

sea level rise and storm surge as described in Section 3.4.1 added (i.e. 2.54 m elevation, Geodetic 

Datum for HHWLT + Extreme SLR and 3.49 m elevation, Geodetic Datum for 100-year Storm Surge+ 

Extreme SLR).  With approximately 800 km of shoreline on the Atlantic Ocean and 400 km along the 

Bras d’Or Lakes, climate change impacts as a result of sea level rise and storm surge is a priority 

issue for CBRM.   Figures 1 and 2 generated from the GIS mapping are presented in Appendix A 

indicating significant impacts of sea level rise in the areas shown.  Full mapping of the CBRM 

coastline is available as an ArcGIS shapefile. 

 

Shoreline erosion was also assessed using maps.  Shorelines from 1930’s aerial photographs were 

compared to 2008-2012 aerial photographs and an indication of coastal erosion during this time was 

determined.  The area of Glace Bay, near North Street, that has been severely impacted, is 

presented as Figure 3 in Appendix A. 

 

The GIS mapping proved to be a very useful tool used in discussions regarding current and future 

events related to climate change that were held with key employees of CBRM with responsibilities in 

the specific areas of concern.  In addition to sea level rise and storm surge, other climate change 

risks considered included extreme precipitation (snow/rain), extreme winds/hurricanes, as well as 

extreme temperatures (heat/cold).  Interview notes have been included in Appendix B. 
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The following sections of this report include a review of key infrastructure and facilities associated 

with each category and a summary of impacts and assessments made based on the mapping review 

and interview process.  

 

4.1 Water Supply Infrastructure  
The CBRM Water Utility operations include the supply, treatment and quality control monitoring for 

the safe supply of of 9.5 M gallons per day (gpd) of water to residential, commercial and industrial 

users located throughout the municipality.  The individual water supply systems are described here. 
 

Sydney Water Supply System  

The Sydney groundwater supply system includes the Middle Lake Wellfield and updated water 

treatment plant which was commissioned in 1996.  This system serves a population of 

approximately 27,000 residents (3M gpd) located in the communities of Sydney, Coxheath, 

Westmount, Sydney River, Grand Lake Road, Mira Road, Membertou, as well as portions of South 

Bar and Prime Brook.  The water distribution system includes over 240km of piping and valves , one 

pump station and three storage tanks located at Highway 125, Gibbons Street in Whitney Pier and 

Pentecost Drive in Westmount.  The NS Lands process water storage tank located at Frederick Street 

is operated by CBRM. 

 

Glace Bay Water Supply System  

The Glace Bay Surface water supply system includes the MacAskills’s Brook Dam system and 

treatment plant located at Tower Road which has been operating since 2003 serving a population of 

approximately 24,000 (2.2M gpd) in the communities of Glace Bay, Dominion, Reserve Mines, Tower 

Road, Birch Grove, Donkin, Port Caledonia and Port Morien.  The water distribution system includes 

over 240km of piping and valves, two pump stations and four storage tanks located at Reserve 

Mines, Birch Grove, Port Morien and Main Street Glace Bay. 

 

North Sydney Water Supply System  

The North Sydney surface water supply draws from Pottle Lake into a treatment plant that has been 

operating since 2010 serving a population of approximately 19,000 residents (2.8 M gpd) in the 

communities of North Sydney, Sydney Mines, Florence and northside rural areas.  The water 

distribution system includes over 175 km of piping and valves, two pump stations located at Johnson 

Road and Brookland Avenue in Sydney Mines and one storage tank located at Ferris Hill. 

 

New Waterford Water Supply System  

The New Waterford surface water supply draws from the Waterford and Kilkenny lakes to a water 

treatment plant on Daley Road which has been operating since 2009 serving a population of 

approximately 10,000 residents in the communities of New Waterford, Scotchtown, River Ryan, 

Lingan and New Victoria.  The water distribution system includes over 85 km of piping and valves , 

one storage tank located at Scotchtown. 

 

Louisbourg Water Supply System  

The Louisbourg surface water supply system draws from Kelly Lake with the treatment plant located 

at Terra Nova Road which was commissioned in 2008 serving approximately 1500 residents and the 
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Parks Canada Fortress as well as seasonal industrial supply to the fish plants.  The water distribution 

system includes over 20 km of piping and valves , one storage tank which is owned by the Fortress 

but operated by CBRM. 

 

Small Community Supply Systems  

The Floral Heights groundwater supply includes a well that serves approximately 100 residents at 

5000gpd.  The Gardiner Mines groundwater supply includes a well that serves approximately 40 

residents at 2000gpd. 

 

4.1.1 Effects and Assessments of Water Supply Infrastrucutre   

A preliminary comparison of risk mapping and CBRM water supply infrastructure confirmed that 

there are minimal risks associated with sea level rise and storm surge (such as salt water intrusion).  

However, as with all infrastructure located within coastal erosion zones, water distribution 

infrastructure is at risk in a number of areas due to ongoing shoreline erosion (see Figure 4.1 below 

and Figure 3 in Appendix A).   

 
Figure 4.1  Erosion of Shoreline, North Street Glace Bay. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  



 

CBCL Limited 132446.00 CBRM Climate Change Action Plan  34 

Other risks of concern to the infrastructure and operations of the water utility include: 

 Extreme heat and potential for extended droughts impacting supply capacity, particularly 

surface water supplies such as Waterford Lake and Kelly Lake in Louisbourg which are 

relatively shallow. 

 Extreme cold and potential for freezing of infrastructure, particularly exposed pipes 

(suspended on bridge structures) and storage tanks. 

 Extreme winds/hurricanes and potential for extended periods of power outages. 
  

The identified potential risks and mapping was discussed in detail with Greg Penny, CBRM Water 

Utility Manager.  The key findings of this discussion include the following: 

 To date, drought conditions have not been a big concern for CBRM’s water supplies.  It is 

not a serious concern primarily because there has been a decrease in demand in many 

communities resulting in surplus capacity.  With lower water levels, modifications are made 

to routine operations to ensure continued water quality.  It was noted that CBRM has not 

experienced extreme drought conditions since 1975. 

 Routine operations ensure variation of water levels in tanks to guard against freezing.  All 

waterlines suspended on bridges, except Renwick Brook, are heat traced.  

 With respect to power outages, all main supply systems have back-up power.  Modifications 

to routine operations could be made to ensure service of smaller supplies by manual means, 

if needed (use of portable generators).  The biggest issue would be continued operations in 

the event of an extended widespread power outage, as existing backup is limited to 24 

hours based on fuel supply (diesel and propane) for the generators. 

 Concerning dam safety, the CBRM Water utility has one registered dam (MacAskill’s Lake 

Dam) for which a Dam Safety Evaluation was recently completed.  The findings of the 

assessment were unknown at the time of the interview. 

 CBRM has a water line that crosses Sydney River at the Dam (owned by Nova Scotia Lands).  

Scouring beneath waterline has been a recent issue that may be climate change related. 
 

4.1.2 Summary/ Recommendations 

In general, the CBRM owned and operated water supply systems and related infrastructure have 

few vulnerabilities and are at minimal risk due to climate change impacts.  The most significant 

concern is the ability to maintain operations during long term power outages.  Recommendations 

offered for consideration include the following: 

 Safe yield versus demand (under drought conditions) has been confirmed by CBRM.  On-

going monitoring for safe yield is encouraged in the future as conditions change and supply 

may be impacted.  

 Heat tracing of exposed waterline on Renwick Brook bridge. 

 Review of manpower capacity and emergency preparedness.   

 Confirmation of fuel supply (propane/diesel) in the event of widespread/long term power 

outage.  
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4.2 Sanitary Sewer System Infrastructure  
CBRM’s sanitary sewer systems receive sewage from domestic, commercial, institutional and 

industrial sources.  The systems collect and treat the sanitary waste to varying degrees but typically 

remove solids and reduce harmful bacteria and nutrients.  Overall, the CBRM Sanitary Sewer 

Systems includes 720 km of sewer mains and associated outfalls, lift stations (see Table 4.1) sewer 

services and manholes.  The treatment systems are described here according to the divisional 

breakdown of the municipality. 

 

CBRM – Central Division 

Key wastewater treatment infrastructure in CBRM Central includes: 

 The Battery Point treatment facility which serves greater Sydney and surrounding area was 

constructed in 2003.   

 Southwest Brook Lagoon serving CBU, NSCC, the Corrections Centre, Tanglewood 

Subdivision and developments along the Sydney-Glace Bay highway. 

 Allen Lane storage tank and disposal bed serving approximately 30 residents in the South 

Bar area. 

 18 Valve Chamber and Lift Station sites and 14 combined sewer overflows. 

 Collection systems serve the communities of Sydney River, Coxheath and Westmount, 

however sewage from these areas is not currently treated.  

 

CBRM – East Division 

Key wastewater treatment infrastructure in CBRM East includes: 

 Dominion/Bridgeport Treatment facility constructed in 2012 serving Dominion and 

Bridgeport. 

 Birch Grove Lagoon and Treatment Plant and serving the Birch Grove area. 

 Centreville and Tower Road lagoons. 

 21 Lift Station sites. 

 Collection systems serve the communities of Louisbourg, Donkin, Port Morien, Reserve 

Mines, New Victoria, New Waterford and Glace Bay, however sewage from these areas is 

not currently treated.  

 

CBRM – North Division  

Key wastewater treatment infrastructure in CBRM North includes: 

 Villa Drive treatment plant constructed in 2007.   

 Meadow Brook Subdivsion in Sydney Mines (lagoon and disinfection system). 

 Various Septic Tanks including: 

o Pond Road; 

o Little Pond; 

o Queen Street. 

 16 Lift Station sites. 

 Collection systems serve the communities of North Sydney, Sydney Mines, Florence, Bras 

d’Or and Little Bras d’Or, however sewage from these areas is not currently treated.  
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4.2.1 Impact  and Assessments of Sanitary Sewer Infrastrucutre 

Like water supply and treatment infrastructure, CBRM has wastewater collection and treatment 

systems of various sizes and complexity throughout the municipality.  A preliminary comparison of 

risk mapping and CBRM wastewater treatment infrastructure indicates that the most significant risk 

is associated with sea level rise and storm surge and the resulting erosion and damage to discharge 

piping.  Other risks of concern to the infrastructure and operations of the wastewater utility are 

summarized as follows: 

 No major issues associated with waste water treatment plants, however the Battery Point 

Treatment Plant (Central) may eventually be prone to flooding but the storm surge line does 

not apprear to reach the building (see Figure 1 Appendix A).  Villa Drive is more prone to 

flooding and has had issues in past as a result of a culvert being blocked by a beaver dam. 

 A number of lift stations are within projected tidal surge and will be susceptible to flooding. 

 Extreme precipitation and high flows will result in more frequent by-passing of the 

treatment facilities. 

 Extreme heat and potential for nuisance odour at treatment lagoons. 

 Extreme temperatures/drought condition algae blooms could impact operations/treatment 

and increased potential for Hydrogen Sulphide gases generation. 

 More frequent damage/impact on buried piping and sewage outfalls due to coastal erosion. 

  

The identified potential risks and mapping was discussed in detail with Ron Delaney, CBRM 

Wastewater Utility Manager.  The key findings of this discussion include the following: 

 More frequent storm events will result in more frequent by-passing of treatment systems. 

 Lift stations susceptible to flooding will result in system back-ups to closest residents (which 

will also be flooded) and/or overflowing at manholes.  

 Braemar Drive lift station outfall (Westmount) will be submerged in the future. 

 Coastal erosion issue with outfall piping – gradually eliminating outfalls with collector 

system (i.e. South Street Glace Bay).  

 Dry periods followed by high flows leading to blockages may become more frequent. 

 Lack of back-up power at lift stations is the biggest issue (only ~ 15% of newer lift stations 

have back-up power. 

 There is no known potential for sanitary sewer overflow within vicinity of public drinking 

water supply. 
 

4.2.2 Summary/ Recommendations 

More frequent storms resulting in high run-off will increase the frequency of waste water bypassing 

the treatment facilities before discharge.  Storm surge and coastal erosion will continue to impact 

coastal infrastructure including outfalls and collector piping.  Inland flooding and storm surge 

conditions may impact lift stations.   

 

It is recommended that CBRM increase their regular inspections of sewage outfalls and lift 
stations to look for damage to structures, pipes, erosion, etc. that may lead to failure, and 

sedimentation that may affect performance of the outfall.  Back-up power supply to the lift stations 

is considered a concern and its provision is recommended for consideration. 
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4.3 Stormwater/Roads/Bridge Infrastructure  
Storm water Infrastructure  

CBRM has 900km of storm sewer mains and 1,700 catch basins receiving storm water runoff.  It is 

estimated that 50% of the storm sewer piping is 50 years and older and the balance is approximately 

100 years old. 

 

Road Infrastructure  

CBRM is a Regional Municipality created by amalgamation of the 8 former municipalities in Cape 

Breton County in 1995.  CBRM owns, and is responsible for the maintenance of, all streets/roads in 

the 6 former towns and the former City of Sydney (i.e. 7 of the 8 former municipalities of Cape 

Breton County) and all new streets/roads approved in plans of subdivision since 1995 outside of the 

former towns and the City of Sydney (i.e. within the former Municipality of Cape Breton County).   

This is a 496 kilometer network of streets/roads, 468 kilometers of which is paved and 28 unpaved.  

CBRM is also responsible for the maintenance of another 59 kilometers of streets/roads outside the 

6 former towns and the former City of Sydney which it does not own. 

 

Bridge Infrastructure  

It is understood that the NSTIR assumes responsibility for bridge structures located within the 

CBRM. 

 

4.3.1 Impact and Assessments on Stormwater/Road Infrastructure 

A preliminary comparison of risk mapping and CBRM road infrastructure indicate that the most 

significant risks associated with sea level rise and storm surge is the temporary disruption of travel, 

followed by coastal erosion and damage to the road and associated infrastructure.  The other most 

significant risk of concern to road infrastructure is damage due to inland flooding associated with 

extreme precipitation events.  The managers of CBRM Public Works for the Central, North and East 

Divisions were interviewed to identify areas of concern.  The key findings of each of these interviews 

are summarized below.  
 
CBRM Central Division - Allan Clarke 

The identified potential risks and mapping was discussed in detail and the following key findings 

resulted: 

 Inland flooding in some areas. 

 Continuous maintenance is an issue including cleaning as required.  More detailed pipe 

mapping (e.g. inclusion of inverts) would be helpful to locate potential problem areas.  

 Coastal erosion varies; it is not as bad as the East and North Divisions but major storm 

damage has occurred in the Whitney Pier area. 

 The biggest issue for public works operations is that there is no back-up power to sustain 

operations, especially fuel supply. 
 

CBRM East Division – John Phalen 

The identified potential risks and mapping were discussed in detail and the following key findings 

resulted: 
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 Coastal erosion is a major issue and it was noted that the predicted surge shown in the 

mapping is happening already.  Damage to roads/outfalls/piping/etc. is being observed (see 

Figure 3 in Appendix A for the erosion in Table Head, Glace Bay). 

 There is no back-up power at the East Division works facility and therefore no ability to 

supply fuel in an emergency 

 Flooding complaints from residents often come to CBRM Public Works even in instances 

when infrastructure is not a CBRM responsibility (see photos in Figure 4.2). 

 
CBRM North Division – Louis Ferguson and Blaise Curry 

The identified potential risks and mapping was discussed in detail and the following key findings 

resulted: 

 Coastal erosion is a major issue requiring continuous maintenance. 

 Projected flooding scenarios based on storm surge appear to be  already occurring in some 

areas. 

 Flooding of sewage lift stations occurs. 

 

As a general commentary with respect to roads, the storm surge mapping reveals a number of main 

routes to/from CBRM will be flooded.  Figure 4 in Appendix A shows the locations.  These are mainly 

Provincial infrastructure but the road flooding will impact CBRM operations, especially emergency 

response 

 

Figure 4.2 
December 2010 Flooding - East Division 

 
Catalone 

 
Tank Pond – Mira Pond 

 

 

4.3.2 Summary/ Recommendations 

In summary, the mapping/interview exercise identified vulnerabilities in certain areas of low 

elevation.  CBRM has extensive coast line and most of the developed areas have shoreline 

infrastructure.  The lines for expected high tide and storm surge in the year 2100 flood many 

shoreline locations.  As shown in Figure 4.3, for example, the Smelt Brook area in North Sydney, 

which includes the current fire station location may be flooded by a storm surge.  Roads are highly 

vulnerable, with access being impacted in these cases.   
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In addition, the discussions and review of mapping with CBRM staff indicated that projected future 

impact is being observed now in some areas, at least for storm surges.  The vulnerable areas have 

been confirmed through these observations and CBRM have started responsive actions to many of 

the events.  There was generally a high level of preparedness conveyed through the discussion 

process. 

 

The lack of back-up power and inadequate fuel supply were noted as concerns and it is 

recommended that provision of these items be considered.  It is also recommended that the CBRM 

GIS database have additional detail added for the storm sewer, such as invert elevations. 

 

Figure 4.3.  Predicted Sea Level Rise for Year 2100, Smelt Brook Area North Sydney 

 

Permanent Inundation (2.54m GD) 
1:100 Year Extreme Event (3.49m GD) 
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4.4 Solid Waste  
Waste for disposal from CBRM is currently transported to Guysborough where it is landfilled. CBRM 

achieves 50% waste diversion with an extensive curbside collection, recycling and composting 

program.  The main sorting station and compost facility are located at the Sydney Ports Access Road 

with the recycling centre located in Sydport.  CBRM is also responsible for a number of 

decommissioned landfills including Woodbine, Louisbourg, New Waterford and 7 others in 

Dominion, Sydney Mines and Glace Bay.  It is understood that CBRM is responsible for ongoing 

monitoring of these facilities. 

 

4.4.1 Impact and Assessments of Solid Waste infrastrucutre 

There are no known vulnerabilities to the solid waste management other than the transportation 

and access issues that may occur from climate change events.  The restoration of infrastructure to 

secure higher priority services will allow for the continued provision of waste management services.  

 

4.4.2 Summary and Conclusion 
There are no recommended actions for the solid waste service of CBRM 

 

4.5 Municipal Buildings/Coastal Infrastructure /Recreation/Other 
CBRM owns and operates buildings throughout the municipality.  The key buildings for which it is 

responsible are: 

 Police Stations 

o Headquarters – Grand Lake Road, Sydney 

o Glace Bay Police Station – McFadgen Street 

o North Sydney Police Station – Purves Street 

 CBRM Fire Stations  

o Career 

 #1 Central – Esplanade Sydney 

 #3 Victoria Road Whitney Pier 

o Composite 

 North Sydney Fire Department Pierce St. 

 Glace Bay Fire Department, Reserve Street 

 New Waterford Fire Department 

o Volunteer Fire Departments with various land/building ownership arrangements 

 Town Halls/Centres 

o Civic Centre Sydney 

o C200 Sydney 

o Glace Bay Bayplex  

o Sydney Mines Town Hall 

o Louisbourg Town Hall 

 Public Works Centre/Fleet Maintenance 

o Central – Massey Drive, Sydney 

o North – Hartigan Drive, North Sydney 

o East – West Ave, Glace Bay 

 Public Wharf (Sydney, Louisbourg) 
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 Board Walks  

o Sydney Waterfront, 

o  Archibald Wharf & Ballast Grounds North Sydney 

o Louisbourg Waterfront 

 Parks, tracks, Sports Fields and Facilities,  

 Recreation Centres, Arenas, Pool 

 Museums, Cultural Facilities, Food Banks 

 Transmitter Buildings, Communications Towers 

 Dams 

 

4.5.1 Impact  and Assessments on Muncipal Building 

CBRM has a very extensive inventory of buildings and recreational facilities located throughout the 

municipality, including administrative and public works buildings in the former towns.  Its recreation 

facilities include significant multi-use buildings such as Centre-200, and arenas including BayPlex, the 

County Arena, Bicentennial Arena and small local club buildings and outdoor infrastructure including 

sports fields and boardwalks.  CBRM also owns the Esplanade boardwalk, the Archibald Wharf in 

North Sydney and the wharf in Louisbourg.  A preliminary comparison of risk mapping and CBRM 

buildings and recreational infrastructure indicates that the most significant risk associated with sea 

level rise and storm surge is damage to existing coastal infrastructure and inland flooding of walking 

tracks/parks in low lying areas susceptible to flooding.  

 

The identified potential risks and mapping was discussed in detail with Bill Murphy, CBRM Property 

Manager.  It was acknowledged that the response to extreme weather events would have higher 

priority requirements than the protection of recreation facilities, although some recreation facilities 

have a designated emergency response function and therefore must be maintained in such an 

event.  Key findings that resulted from the discussion include the following: 

 The loss of coastal boardwalks which are very well used is a concern.  The boardwalk behind 

Cambridge Suites has been subject to storm surge damage and has required maintenance 

repairs. 

 The Susan MacEachren Field and nearby walking track has flooded twice in the last 5 years 

(see photos in Figure 4.4).  The nearby arena and gymnasium hasn’t been flooded but the 

walking track has.  A culvert in the brook passing through here may be the issue.  Although 

the issue may be remedied by changing the culvert, this has the potential to exacerbate 

downstream flooding that is already a problem (see Figure 3.3) 

 CBRM owns some school buildings however their care and maintenance is the responsibility 

of the school board.  When their use ends they revert back to CBRM for other use or 

demolition. 

 In the North Sydney area, coastal facilities are experiencing flooding.  The Munro Park 

Boardwalk has already had armour stone protection added. 

 The Louisbourg wharf is not used for recreation or tourism; it is not aging well and is 

considered a liability that is only worsened with storm events.  Ownership of the Archibald 

wharf is under discussion. 
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Figure 4.4 
December 2010 Flooding of Sport Field and Walking Track – Central Division 

 
 
 
 
 
 
 
 
 
 

 

 

4.5.2 Summary/ Recommendations 

 There are no major issues with respect to buildings and recreation.  Major structures are in 

good shape and key facilities are available in event of an emergency.  All Police stations are 

considered not vulnerable. 

 Storm surge and inland flooding are impacting facilities in some areas.  

 The No.20 dam in Glace Bay was recently upgraded by ECBC to help manage flooding issues 

but the dam stability may be a significant item for review. 

 The Civic Centre on the Sydney Harbour water front will be susceptible to wind and storm 

surge flooding of the back parking lot.  Back-up power might be an issue. 

 The Fire Station in North Sydney is a high risk for flooding.  Flooding during storm events is 

already being observed. 

 There is no back-up power to public works depots and fuel supply in an emergency is a 

major issue. 
 

4.6 Emergency Facilities 
The CBRM Emergency Management Organization (EMO) is responsible for responding to major 

emergencies requiring additional resources and personnel other than firefighters and police officers.  

EMO is tasked with responding in these emergency situations in an effective and coordinated 

manner so that the municipality can remain in control of the disaster-response effort.  CBRM’s 

primary role in an emergency is to provide the organizational framework of response within which 

the coordinated response will take place.  To this end, it relies heavily on the existing infrastructure 

as support facilities/services for emergency response.   
 

4.6.1 Impacts and Assessment for EMO 
The identified potential risks and mapping was discussed in detail with John Dilny, Manager of 
Emergency Management and the following key findings resulted: 

 The Civic Centre on the Esplanade is the Primary Emergency Coordination Centre but it is 

recognized that there are potential high water issues with the back parking lot.  This location 

has back-up power, with the fuel tank on the first level. 

 The Police Station on Grand Lake Road is the secondary emergency response location, 

however it currently does not have back-up power. 



 

CBCL Limited 132446.00 CBRM Climate Change Action Plan  43 

 The Volunteer Fire Department on Grand Lake Road has a generator and recently 

underwent upgrades to provide power capacity for the whole building.  It is the location of 

the 911 communications centre. 

 Emergency communications are dependent on phone lines but there is built-in redundancy 

in the system (i.e., the system can still operate with some lines down) 

 A past break in the fibre optics line shut down the communications but Aliant has since built 

in redundancy. 

 There are designated emergency shelters throughout the municipality. 

 Hospitals and special care facilities are considered critical infrastructure and should have 

back-up power. 

 The Publics Works departments have small generators; Glace Bay and North Sydney have 

fuel storage. 

 Vehicle access may be restricted in low areas due to storm surge; CBRM evacuation planning 

has evacuation routes identified. 

 CBRM has a template for response for isolated areas; past flooding and loss of a road 

crossing (culvert washout) in Floral Heights is an example of such an emergency situation. 
 

4.6.2 Summary/ Recommendations 

CBRM has emergency planning/response and is aware of the needs.  A requirement of the process is 

to maintain communication with internal and external resources to ensure all measures are in place 

and ready during an emergency event. 

 

All emergency shelters should be reviewed for issues related to flooding / inundation to ensure that 

they are in low risk, accessible locations.  All shelters should be reviewed for the presence of back-

up power supplies. 
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CHAPTER 5  STEP FIVE: SOCIAL, ECONOMIC AND 
ENVIRONMENTAL CONSIDERATIONS 

 

5.1 Step Five A) Social Considerations 
The ICSP (Stantec, 2010) identifies that CBRM has a declining and an aging population.  Between 

2006 and 2011, the total population declined by 4.7% while it increased by 4.4% for the age 65 and 

over group5.  The ICSP also indicates that First Nations communities in CBRM, like other similar 

communities in the rest of Canada, are sustaining a significantly higher birth rate than the other 

parts of the Canadian population.  The population of Eskasoni and Membertou First Nations are as a 

result generally much younger than other communities in CBRM.  While this younger population 

suggests a much greater potential for growth, the relatively small area and economic limitations of 

the reserves’ locations may eventually restrict development. 

 

The median age of the Municipality at 47.5 years is higher than the Provincial median (43.7 years).  

The ICSP report projects that this trend will continue with the population shrinking even more and 

the proportion of seniors increasing (see Figure 5.1).  An increasing migration of permanent 

residents from smaller rural communities to areas closer to the urban centres and the services 

available in these locations is leading to regional disparities.  To some degree, this migration is being 

offset by an increase in seasonal residents attracted by availability of inexpensive land in a beautiful 

landscape and coastline. 

 

Despite the decline in population, the 2011 Census provides evidence of three demographic changes 

within the geography of CBRM:   

(1) the population of the core of the urban communities and remote rural communities 

continues to decline at a faster rate than the Regional Municipality as a whole; 

(2) the population of the suburban/rural fringe increased slightly; and  

(3) First Nations communities experienced the highest rate of population increase regardless of 

location. 

                                                           
5
 Statistics Canada. 2012. Focus on Geography Series, 2011 Census. Statistics Canada Catalogue no. 98-310-XWE2011004. Ottawa, 

Ontario. Analytical products, 2011 Census. Last updated October 24, 2012. 
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Figure 5.1: Population by Age Group, Cape Breton CA, 1991-2026, (source: ICSP 2010 from Census 

of Canada, projections by EDM • Environmental Design and Management). 

 

A decreasing population of permanent residents will potentially stress the rural areas within CBRM 

and make the provision of services to these areas challenging.  Community resilience and the ability 

to respond to emergencies is based on local resources.  The aging population, compounded by an 

increase in seasonal residents, will potentially reduce the number of workers supporting the 

economy, as well as decrease volunteers for community organizations and volunteer fire protection 

services. In addition, a report from Cape Breton University indicated a low level of personal 

engagement in local matters.6  Fewer volunteers, especially fire fighters in smaller rural 

communities, will impact CBRM’s ability to respond to climate related emergencies.  A lack of 

volunteers may also affect the ability of older residents and less able people to travel for medical 

and other appointments, increasing the isolation of individuals in these areas.  Decreasing 

populations in rural areas and smaller communities will also impact the preservation of important 

physical and cultural resources in the area.  

 

As pointed out in the ICSP, CBRM was formed by the amalgamation of several individual 

municipalities; each had its own downtown and services.  This pattern of development, with largely 

separate water and sewer systems for each community, is challenging for the Municipality to 

maintain.  The legacy of individual identities for each community has made it difficult for the 

Municipality to consolidate community facilities and services, as residents fear the erosion of their 

community identities.  In addition, CBRM faces a challenge as the development of new areas 

requires the provision of services while existing services are not being used to their full capacity. 

 
  

                                                           
6 Bizikova, Livia and Hatcher, Bruce G. (2010).  Scenario-Based Planning for a Changing Climate in the Bras d’Or Ecosystem.  Accessed 7 
January 2014.  Available online: http://www.iisd.org/pdf/2010/scenario_based_planning_bras_dor.pdf 

http://www.iisd.org/pdf/2010/scenario_based_planning_bras_dor.pdf
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In 2010, the CBRM had an overall poverty rate of 20.8%, 

which was 19.5% higher than the provincial rate (17.4%) 

and 39.6% higher than the national rate (14.9%). For a 

person living alone, the low income threshold was 

$19,460, and for a family of four, it was $38,920.7 
 

Low-income residents are more vulnerable to climate change hazards and impacts.  Emergency 

measures organizations recommend that all households have 72 hours of resources, like food and 

water, on hand for emergencies. Having these resources available is challenging for residents with 

tight budgets and fixed incomes. Low-income residents without vehicles may not be easily able to 

safely evacuate an area in case of an emergency, especially as fire fighter volunteer capacity is 

reduced over time due to the aging population.  One possible approach is to develop a central 

registry or list of community leaders from local churches, charities, service clubs, etc. who could help 

communicate with and relocate seniors, low-income households, special needs residents and other 

marginalized populations in the case of a climate-related emergency event, like floods and power 

outages. Provincial departments and social services may be able to play a role in developing  and 

supporting these resources.  Additional support actions are suggested in section 6. 

 

5.2 Step Five B) Economic Considerations 
Much of the CBRM has a strong industrial heritage, mainly steel and coal, but also fishing and 

forestry, which has died or declined in recent years.  These industrial forces no longer drive the 

economy of CBRM and, in the case of steel and coal, are essentially a legacy.  There is still much 

industrial potential, especially with the deepening of the Sydney Harbour approach and the marine 

opportunities it provides.  Nevertheless, the new economic drivers are service-based, tourism and 

institutional/commercial.   

 
A key statement from the ICSP summarizes the economic state of the municipality: 

The decline of local industries and the associated loss of population have probably had some 
benefits for the local environment, however, they have placed the Regional Municipality in a 
difficult position maintaining infrastructure developed for a much larger population 
distributed to serve economic functions that have ended. 

 

An issue for CBRM with respect to future economic considerations is the concentration of 

population and services in coastal areas and the impact of sea level rise and storm surge on these 

areas.  Some existing infrastructure will be affected and new development will be limited in areas 

along large stretches of the coast.  The marine environment is highly vulnerable to climate change 

and the current and future economic activity that relies on a marine environments and places will be 

likewise vulnerable.   

 

Table 5. 1 copied from the ICSP report indicates a number of large scale projects that, in addition to 

the dredging of the harbour approach and changes to the cruise ships berthing, are creating major 

                                                           
7 Community Foundation of Canada (2013).  Cape Breton Regional Municipality’s Vital Signs.  Accessed 7 January 2014.  Available online: 
http://www.vitalsignscanada.ca/files/localreports/2013_NSCapeBreton_report.pdf 

http://www.vitalsignscanada.ca/files/localreports/2013_NSCapeBreton_report.pdf
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economic development opportunities.  However, as harbour-based facilities, these developments 

are especially prone to climate change impacts such as sea level rise and storm surge.   

 

Table 5.1: Proposed Improvements, Port of Sydney Master Plan, 2007 (source: ICSP 2010) 

 

In terms of the fiscal sustainability, a severe climate related event could put serious strains on the 

CBRM’s budget. The ICSP notes even maintaining existing infrastructure occupies a large portion of 

the municipal budget. CBRM staff estimate that with current revenue resources it will be necessary 

to increase the municipal debt payment burden from the current 15.8 percent to 33 percent of the 

Municipality's annual budget to meet legal obligations in solid waste management and water 

treatment facilities if changes in servicing are not made. Additionally, CBRM is planning to direct the 

majority of available capital monies to reinstatement and replacement of existing underground 

water distribution infrastructure over the next five years. Depending on the facilities or 

infrastructure components affected by climate stress and disasters, the cost of repair or 

replacement could be beyond the Municipality’s capital budget capacity.  Maintaining access on its 

extensive road network, especially where sea level rise and storm surges could impose 

closures/restrictions, is another significant potential fiscal constraint.  

 

5.3 Step Five C) Environmental Considerations 
The warmer temperatures and increased precipitation amounts and intensities that can be expected 

with climate change will inevitably impact the environment and natural habitats throughout the 

CBRM.  Potential impacts are described in Section 3.3.2. 

 

Of particular concern are the coastal/marine areas along CBRM’s extensive shoreline that are 

vulnerable to flood risk from sea level rise and storm surge.  Roads within the flood risk area are of 

particular concern because of the access restrictions that may occur.  While the municipal water 

supplies are considered safe from salt water intrusion, sensitive coastal areas could have their 

ecosystems changed as brackish conditions migrate inland (from current boundaries).  

 

In addition to flooding, coastal erosion can threaten property, both public and private, as well as 

infrastructure.  Wave action is a major factor in coastal areas exposed to areas with a relatively large 

fetch or extent of open water.  The height of waves is directly proportional to the depth of water 

near the shoreline. The type of shoreline material, whether sedimentary or bedrock, and its 
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configuration, whether a shallow slope as in a beach or a cliff, makes a difference in coastal 

vulnerability to erosion.  Rates of erosion and deposition at points on the coast are continually 

changing in response to changing climate conditions, changes in sea level and changes brought 

about by the evolution of the coastline itself.  It is important to note that some building in areas at 

high risk from coastal erosion is carried out with full knowledge of the current risk while others may 

have been constructed years ago.  Current public educations systems do not ensure that potential 

builders are fully informed. 

 

The extreme weather conditions and increased climatic variability will likely lead to other 

environmental damage.  Tree falls and other vegetation damage (from high winds or ice storms), soil 

erosion (from heavy rain or drought conditions) and river/stream sedimentation (from rain induced 

runoff) are just a few such environmental impacts.  These impacts could have knock-on effects 

impacting infrastructure such as roads, power lines, and recreational facilities. 

 

Decreasing productivity and diversity in marine and estuarine ecosystems resulting in declines in 

fishery yields and increased invasions by new species could have a negative impact on the economic 

conditions of a number of communities with CBRM.  These impacts will compound the social 

impacts described in Section 5.1. 
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CHAPTER 6  STEP SIX: PRIORITIES FOR ACTION 
 

 

The objective of step six is to prioritize the climate change adaptation issues that pose the greatest 

current and future risk, identify courses of action, and develop an approach to integrate adaptation 

priorities into municipal planning documents.  

 

In order of priority, the CBRM needs to: 

 look after the infrastructure, facilities, and programs for which it is directly responsible; 

 advocate for other levels of government and utilities to look after infrastructure for which they 

are responsible, but which plays a major role in the operations of the Municipality or life of 

Municipal residents; and 

 inform the public of climate change issues that may affect them and their decision-making as 

well as the climate change adaptation and mitigation efforts being undertaken by CBRM. 

 

Based on these criteria, the following provides a listing of recommended actions that may be 

undertaken. 

 

 

6.1 Organizing a Process to Collect Municipal Staff Knowledge about Locations of 
Climate Change Impacts 

One of the key issues is collecting and maintaining information in an accessible format on the types 

and locations of climate change-related hazards and impacts.  This information will allow the 

Municipality to determine where changes are occurring that are affecting its infrastructure or 

residents and if these impacts are occurring more often.  

 

Based on the interviews undertaken as part of the research for this project, it is clear that municipal 

staff in planning and operations have an extensive knowledge and personally held data about 

climate change impacts in the Municipality.  Unfortunately, this information is not currently 

collected in a systematic manner by the Municipality and when staff move to other positions in 

other communities or retire, this information ceases to be available to the Municipality.   
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Action: 

 CBRM should continue efforts to improve their GIS-based system by including anecdotal, 

photographic and report based information that staff holds related to climate change issues.  

Ideally, users should be able to click on a map and be linked to information related to that 

location. 

The information collected can be a combination of quantitative science and engineering–based 

information supported by anecdotal information.  The purpose of the database is to act as a trigger 

to indicate where further studies are required and to have information on hand regarding the 

extents and incidence of issues such as flooding, erosion and other storm / climate changes – 

related incidents, when the existing infrastructure is being maintained or the development of new 

infrastructure is being considered.  Having good anecdotal information that can show the impacts – 

measurements, photos, etc., – will improve designs and support requests to other levels of 

government for further study or assistance in addressing a problem.  As an example, the system 

would allow bureaucrats and designers considering the redevelopment of a road to see if flooding in 

an area seems to be happening more often than in the past or if it seems to be more regularly 

affecting a larger area and to consider this information in the re-design of the road. 

 

This system of collecting and ensuring that the availability of information can be extended is noted 

in section 6.6 below to enable the public to also add to the knowledge base. 

 

 

6.2 Additional Emergency Preparedness Considerations 
While the Emergency Measures Organization is in place to react to natural and other disasters, this 

organization also undertakes a number of activities to ensure that government agencies and citizens 

are prepared for emergency situations.  Storm events will become more frequent and more severe 

and could cause the closure of the Canso Causeway for an extended period, potentially causing 

difficulty in transporting food and fuel to Cape Breton Island.  

 

Action: 

 Given the seriousness of this issue, it is recommended that CBRM collaborate with the 

Province’s Emergency Management office to educate the public about the importance of 

storing a few days supply of essentials such as food, water, and fuel in case of an 

emergency. 

 CBRM should continue to work with the fire departments towards the objective of having 

community fire stations or other public buildings available as emergency shelters.  CBRM’s 

Emergency Management office should continue to evaluate contingency plans in response 

to the range of potential infrastructure failures that could impede an efficient response. 

 CBRM should also examine its fuel quantity storage policies to ensure that there will be 

adequate fuel on hand at all times to be able to operate equipment such as snowplows, 

fire trucks and other emergency vehicles and back-up generators for two weeks without 

re-supply.  
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Changes in the demographics of the area mean that there are fewer middle-aged able-bodied 

people available to respond in an emergency.  This is of particular concern in rural areas where fire 

departments are staffed by volunteers.   

 

 

Possible approaches include improved tax refunds and the expansion of the tax reduction plan to 

other types of volunteers, the development of marketing material and tools to promote 

volunterism, and the establishment and support for agencies that provide volunteers.  The Province 

could also provide funds to assist agencies which lack capacity to manage volunteers appropriately 

and adequately. 

 

 

6.3 Ensure Critical Infrastructure Has Back-Up Power 

 

6.4 Regularly Inspect Sewage Treatment Plant Outfalls 

 

6.5 Review of Municipal Structures for Snow Loading 
One of the impacts in the area is likely to be increased snowloading on buildings.   

 

Action: 

 CBRM should continue to monitor water treatment and supply systems, sewage treatment 

plants and lift stations, and buildings / facilities that will be used in an emergency event to 

ensure that they either have back-up power permanently available or have ability to be 

hooked into a back-up generator with sufficient fuel supply. 
  

Action: 

 With the increased incidence and severity of storm events, CBRM should increase their 

regular inspections of all sewage outfalls (both those emanating from treatment plants and 

those discharging untreated sewage) to look for damage to pipes, erosion that may lead to 

failure, and sedimentation that may affect performance of the outfall.  When such 

occurrences are noted, immediate corrective action should be taken. 
 

Action: 

 CBRM should review all structures it owns and ones that might be used as emergency 

shelters to ensure that they have sufficient structural integrity to support anticipated 

snowloads. 

Action: 

 CBRM should advocate for Provincial assistance in the development of an approach to 
address the decreasing availability of volunteers, especially in rural areas. 
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6.6 Organize a Process to Collect and Review Community-Based Mapping 
Through a process of community-based mapping, the Municipality can collect information, identify 

hotspots or common issues, assess information and determine what can be addressed by the 

Municipality and what needs to be passed onto other levels of government.   

 

As noted in Section 6.1, the information collected can be a mix of quantitative science and 

engineering-based data and anecdotal information as all information will support design activities 

and funding requests. 

 

Even if a web / smartphone-based system is not 

developed, this community-based exercise could 

still be held to get a good initial set of data 

together to populate the interactive web site and 

to advertise the web-based service.   

 

As an example, the Ecology Action Centre 

instituted a community based mapping pilot 

project in Cheticamp to build knowledge about 

climate change impacts and develop a toolkit to 

help the fisheries and aquaculture industries 

adapt to climate change (see adjacent image). 

 

The information collected can be shared at the 

annual regional meeting described in Section 6.7 

and can be used to inform planning efforts like NS 

TIR’s Five Year Plans for road improvements. 

 

  

Action: 

 CBRM should consider the development of a web and smartphone-based mapping and 

reporting system, whereby residents and visitors could upload text and images of locations 

that are being affected by storms and other climate change related events.  This would 

broaden the collection of relevant information and allow people to record relevant data on 

their own schedule.  

 Additionally or alternatively, residents and community associations could be invited to a 

local location, perhaps their fire hall, to discuss climate change-related issues of which they 

are aware.  The groups would be provided with mapping on an air photo base and would 

mark up areas where issues, such as coastal and inland flooding, erosion, road damage, 

saltwater intrusion into wells, etc. are occurring.  These should be moderated meetings, 

with a facilitator familiar with the process and required product, so that a consistent level of 

information is received.  These meetings should be held annually, if the web service is not 

established, so that information on events remains relatively fresh in participants’ minds.   
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6.7 Annual Regional Meeting 

 

Some of the above noted agencies control infrastructure that is critical to the Cape Breton Regional 

Municipality.   

 

NSTIR is responsible for all the roads in the rural areas of CBRM and the major roads providing 

access to and through the Municipality.  Damage to roads either from a short term catastrophic 

event (e.g. flooding or destruction of a bridge) or a longer-term gradual impact (e.g. erosion slowly 

eating into an embankment of a road, leading to its slow destruction over time) will affect the ability 

of the Municipality to service their residents (e.g. garbage pick-up) or ensure their safety (e.g. 

emergency vehicles such as fire or ambulance will not be able to get through or will have to take 

significantly longer trips).   

 

DNR and Parks Canada are responsible for parks and other areas providing public access to 

waterfront areas.  DNR is responsible for management of forest resources which are a major source 

of employment in the area.  Nova Scotia Power and Bell Aliant control power and the majority of 

telecommunications throughout the area, which in extreme events are critical infrastructure. 

 

Meeting as a group will allow common issues to be determined and enable the groups to share 

knowledge of potential hazards and how the different organizations are responding to issues. 

 

An important issue in initial discussions of this group is what will happen should the Canso Causeway 

be closed for an extended period of time and what NSTIR and Transport Canada plans are to limit 

this possibility and to ensure access to and from Cape Breton should the Causeway be closed for an 

extended period. 

Action: 
It is recommended that CBRM meet regularly with: 

 other Cape Breton municipal governments; 

 Cape Breton First Nations communities, 

 the Eastern District Planning Commission; 

 relevant provincial government departments such as Transportation and Infrastructure 

Renewal (NSTIR), Natural Resources, and Environment, and the Municipal Services Division of 

Service Nova Scotia and Municipal Relations; 

 Parks Canada; 

 Nova Scotia Power Inc.; and  

 Bell Aliant. 

 

CBRM should coordinate / ensure communications between groups responsible for different 

developments in the municipality making sure that climate change is on the radar of appropriate 

government departments, for example the Department of Education as they decide on school 

locations. 

 

It is recommended that the following subjects be addressed in the meeting: 

 location and type of potential hazards; 

 potential solutions; and  

 the party responsible for taking action. 
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6.8 Establishment of Coastal Setbacks 
Coastal setbacks will help to reduce risks associated with increased flooding and erosion, and long 

term inundation associated with climate change.  Policy 6 in CBRM’s Municipal Planning Strategy 

outlines an approach to work with the federal and provincial governments to develop a 

comprehensive erosion setback provision to be implemented in the Land Use By-law.  Policy 7 in the 

CBRM Municipal Planning Strategy indicates that the Municipality will develop a liaison with NS 

Department of Natural Resources to formulate a coastal management plan for sensitive shoreline 

areas outside the jurisdiction of the Provincial Crown Designations for publicly owned lands.   

 

 

A number of approaches to setbacks and development bylaws have been developed in recent years 

in various Canadian jurisdictions to reduce the risk of damage from coastal erosion. These 

regulations generally deal with new buildings because there is not much a municipality can do after 

it has issued an occupancy permit for a structure. Examples of land use regulation in coastal areas 

include: 

1. The New Brunswick Coastal Zone Policy Classification System (draft); 

2. Prince Edward Island shoreline setback regulations for subdivision and development under 

the Provincial Planning Act Regulations, Section 16, generally requiring a 18.3 m setback 

from edge of the bank or sand dune; 

3. Zoning bylaw from Beaubassin-est Rural Municipality in New Brunswick (2011) requiring 

minimum ground floor elevation of any new building be at least 1.54 meter above the 

current 1:100 year flood mark; 

4. Bras d’Or Lakes Development Standards (EDM, 2008) suggesting a 20 m vegetated buffer 

and restriction of development within a 1.25 m elevation above the ordinary high water 

mark. 

 

Of these four options for setbacks and development restrictions, the New Brunswick Coastal Zone 

Policy Classification is the most complex and the most difficult to implement. In addition, its 

complexity makes it difficult to explain to the public and to garner the necessary public support.  

 

Action: 

 While the current Municipal Planning Strategy policies advocate for a collaborative 

approach with the Province, it is recommended that CBRM, on its own, initiate a coastal 

setback policy to be implemented in its land use bylaws based on elevation, protection of 

known environmentally sensitive sites in proximity to the coast, and scientifically accepted 

predictions of sea level rise over time referenced in cited documents below.   

 CBRM should also lobby directly, and by advocacy through the Union of Nova Scotia 

Municipalities, for the Province to significantly improve its collection of topographic and 

geologic data that will improve the quality of decision making in dealing with the 

phenomenon of climate change. 

 CBRM should take a leadership role advocating that the Province develop a Province-wide 

coastal management and setback policy. 



 

CBCL Limited 132446.00 CBRM Climate Change Action Plan  55 

The most appropriate regulations for initial adoption are those put forward by EDM (for CEPI) for 

the Bras d'Or watershed. These regulations are an appropriate starting point because they: 

 include both a simple setback and development restriction based on elevation from 

shoreline; 

 support a broader regional initiative that already has a base of support; 

 they demonstrate leadership of CBRM within the region; and, 

 they can be augmented by further regulations related to geology and slopes in time as 

experience develops. 

The regulations are easily understood and implemented and represent a good first step in the 

development of a coastal setback policy. 

 

Specific land-use development tools for minimizing potential adverse environmental impacts on the 

Bras d'Or Lakes (EDM 2008) include: 

 Use of development suitability assessments prior to subdivision or development approval 

for more than 5 lots; 

 A 20 m minimum watercourse buffer; 

 A 75 m watercourse buffer in especially sensitive areas; 

 Restriction of development to above 1.25 m of the ordinary high water mark (Based on 

current climate change predictions, it is recommended that this elevation be set at 2.54 

metres Geodetic Datum, which is above the predicted level rise); 

 Waterfront dedication of 10% upon land subdivision; 

 Promotion of cluster development rather than single dwelling on separate large lots; and 

 Stormwater control measures such as pervious services, green roofs and cisterns. 

 

To assist in determining sensitive areas where larger setbacks may be required, CBRM should 

undertake research and monitoring.  At the outset, the research locations should focus on areas 

with the highest potential risk to people and infrastructure, which would typically be more settled 

areas with a concentration of houses and municipal services.  Recommended locations include 

Dominion Beach, Point Aconi, New Waterford, Glace Bay, Gabarus, Louisburg and one or two 

suitable locations on the Bras d’Or Lakes.  Locations with surficial deposits with high silt and clay 

content are more susceptible to erosion and also should be more closely examined and regulated. 

 

Orthorectified aerial photography can be used to establish annual erosion rates for the coastal areas 

of CBRM and areas with a high level of erosion could be made subject to additional setbacks.  This 

type of analysis has already been done in PEI and CBRM could look at this information to determine 

a suitable methodology.  

 

Accurate mapping will help in the determination of areas that will be affected by sea level rise and 

storm surges.  Making this information available to the public and designers will enable people  to 

make better informed decisions about the location of infrastructure.  While some of this information 

is currently available for some areas of CBRM, it is recommended that the Province obtain LiDAR 

imagery and create a DEM of the entire coast of Nova Scotia.  This information should be provided 

to municipalites at no cost. 
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The following resources are available for those who wish to know more about coastal erosion: 

• The Southern Gulf of St. Lawrence Coalition on Sustainability has developed a Coastal 

Erosion brochure which outlines the scope of the issue 

(http://coalitionsgsl.ca/webcura/files/242078_ cemepbrochure.pdf) and a tool kit for 

coastal erosion monitoring (http://coalition-

sgsl.ca/webcura/files/237120_cemep_guide.pdf).  

• A Sea Level Rise Tool Primer has been developed for the use of Canadian coastal 

communities. The entire document can be obtained at http://www.env.gov.bc.ca/cas/ 

adaptation/pdf/SLR-Primer_AdaptationToolsPoster.pdf 

 

6.9 Floodplain Mapping 

 

6.10 Stormwater Management Plans and General Climate Change Reviews 

 

6.11 Maintenance of Public Access to Water’s Edge 
The maintenance of public access to the water’s edge is a significant aspect of local tourism.  

Therefore, as physical changes occur on federal or provincial lands as a result of climate change or if 

maintenance regimes are going to change, it is important that access to the coastal zone is 

maintained.  

 

Action: 

 CBRM should consider the implementation of regulatory provisions to be in effect in areas 

of known vulnerability to flooding and erosion due to the adverse effects of climate 

change.  Consideration should be given to implement policies in the CBRM municipal 

planning strategies and provisions in the land use bylaws that enforce river course setbacks 

and protect riverine vegetation intended to offer protection for existing development from 

erosion, flooding, and inundation.   

 Consideration should also be given to implement a scale of provisions ranging from 

discouraging new developments and the expansion of existing developments up to a 

prohibition of new and expanded developments depending on the circumstances derived 

from an array of variables.  It is understood this will be more of a challenge to implement in 

developed areas than currently undeveloped areas and the degree of difficulty will be 

correlated to the density of existing development. 

Action: 

 CBRM should amend its municipal planning strategies to include a policy that addresses the 

potential adverse effects of storm water runoff in areas affected by climate change.  This 

policy should direct that the Subdivision Bylaw include provisions requiring storm water 

management plans designed to ensure storm water runoff is not increased as a result of a 

plan of subdivision in watersheds known, or expected to be, adversely affected by flooding, 

or inundation caused by climate change which would result in increased flooding caused by 

a breaching of the capacity of downstream systems.   

 For single lot developments a program to advise recipients of Building Development 

Permits of their obligation to manage storm water on-site should be implemented. 

http://coalitionsgsl.ca/webcura/files/242078_%20cemepbrochure.pdf
http://coalition-sgsl.ca/webcura/files/237120_cemep_guide.pdf
http://coalition-sgsl.ca/webcura/files/237120_cemep_guide.pdf
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6.12  Maintenance of Water’s-edge Tourism Infrastructure 
Tourism, particularly harbour-side activities and supporting cruise ships, is an increasingly important 

part of Sydney and CBRM's economy. Because these facilities are often in coastal locations, there is 

a risk that investment in these areas can be lost due to climate change at a time when financial 

resources are already limited. 

 

6.13 Stewardship and Sustainable Development of Bras d’Or Lakes 
The Bras d'Or Lakes provide a unique opportunity for CBRM in many ways, including tourism, 
residential development, and commercial investments, such as aquaculture and marinas. 
Appropriate stewardship will be increasingly critical as climate change impacts increase. 

 

6.14 Education 
CBRM can play a role in educating / informing the public, including businesses, about how climate 

change directly impacts their lives and operations. The community based mapping exercise 

described above is a collaborative educational approach, but more general public education is also 

needed. 
 

Action: 

Develop and implement a public education program to: 

 tell people about what CBRM is doing about climate change; 

 identify the risks and encouraging people to think about them; and 

 tell people how climate risks or opportunities could affect the development of their 

properties 

As part of this program, CBRM should develop a brochure that talks about climate change risks 

and the appropriate placement of buildings to lessen risks. This information should also be 

placed with building permit application forms, so people make better informed decisions 

about where and how they build.  CBRM could also circulate the brochure with its tax bills.  

This type of comprehensive educational approach will require some dedicated allocation of 

staff time. 

Action: 

 CBRM should require that harbour-side investments for tourism are adaptive in design and 

thus sustainable. As part of the design process for these types of facilities, specific 

adaptation planning and design responses should be implemented to protect investments 

in facilities that support this high value sector. 

Action: 

 CBRM can provide a needed stimulus to sustainable development in the region by 

supporting CEPI and many of its land-use planning initiatives. 

Action: 

 CBRM should meet regularly with provincial and federal counterparts responsible for parks 

and open space infrastructure in the area to remain aware of potential changes and to 

work together to maintain public access to important areas. 
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CHAPTER 7   Mitigation Planning 

 
 

CBCL Limited has been collecting updated information to fill in the tables related to the creation of 

mitigation plans, but is still awaiting electrical and fuel consumption data.  For reference however, 

we have utilized the previously collected consumption data from 2009 audit and compiled in the 

previously mentioned energy and emissions inventory table / spreadsheet.  The updated 

consumption information (to 2012) for the mitigation inventory tables is submitted digitally due to 

the inherent formatting of the data (see CD included as Appendix C). 

  
The following are several energy management opportunity projects CBRM has completed the last 
several years: 
 

 Bayplex Recreation Center (2011) replaced existing ammonia refrigeration plant and oil fired 
boiler plant with new water to water heat pump system. Lighting upgrade over ice sheet 
was done. 

 Center 200 (2013) installed of a new ammonia refrigeration system complete with heat 
recovery. 

 Police Central (2012) replaced original roof top HVAC unit (c/w modulating heat control). 

 Lighting upgrade was completed in the following facilities in partnership between CBRM and 
NSPI –SBEC retro- fit program:   

o 2011: Dominion fire station, New Waterford fire station, Sydney fire station, Sydney 
Mines fire station and the Whitney Pier fire station.   

o 2012: Public Works Central, Transit Building, James McConnell Library, Glace Bay 
Public Works, Glace Bay police, New Waterford water building and the North 
Sydney food bank. 

 

7.1 Energy and Emissions Information 
CBRM engaged CBCL Limited to complete an energy audit in 2009 to develop a greenhouse gas 

(GHG) emissions inventory for all municipal operations. This inventory is developed from historic 

energy use across all sectors of municipal operations, while also capturing emissions from municipal 

solid waste. Community waste related emissions are calculated on the basis of estimates of annual 

waste rejection from the region, even if that waste is shipped out and disposed of in the second 

generation landfill in Guysborough. For 2008 as the base year, energy inventory and emissions are 

summarized by Municipal Sector in Table 7.1 and shown graphically in Figures 7.1 to 7.3.  
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Buildings/ Plants
38%

Vehicle Fleet 
9%

Street/Area 
Lighting

14%

Community Waste
40%

Table 7.1:   Summary of Municipal Energy and Emissions Inventory by Sector (2008) 

EMISSION 

CATEGORY 

 ENERGY 

TYPE 

ENERGY 

CONSUMPTION 
COST ($) 

 

UNITS 

EMISSION 

FACTOR 

(tCO2/UNITS

) 

EMISSIONS 

t(CO2e) 

*BUILDINGS/ 

PLANTS 

 

Electricity  17,945,939*  $1,670,522*  kWh  .82839  15,076 

Propane 

Gas 
131,000  $47,035 

L   
176.93 

Fuel Oil  1,220,022  $858,974  L  2.68  3,269.66 

*WATER & 

WASTEWATER 
Electricity 

*  *  kWh  .82839  * 

STREETLIGHTS  Electricity  7,076,000  $1,458,159.00  kWh  .82839  6,418.00 

VEHICLES  Reg. 

Gasoline 
955,827  $604,416  L  2.34  2,236.64 

Diesel  733,456  $482,247  L  2.63  1,928.99 

SOLID WASTE 
N/A     

tonne

s 

  17,500 

OTHERS  ‐  ‐  ‐  ‐  ‐  ‐ 

 

Figure 7.1:   GHG Emissions Percentage Breakdown by Sector (2008) 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



 

CBCL Limited 132446.00 CBRM Climate Change Action Plan  60 

Electricity
74.0%

Fuel Oil
11.1%

Diesel 
6.7%

Gasoline 
7.6%

Propane
0.6%

GHG Emissions Percent by Energy Source

Figure 7.2:   Emissions Percentage by Source (2008) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
Table 7.2:   Energy Use and Percentage Breakdown by Energy Source (2008) 

ENERGY SOURCE  ANNUAL ENERGY USE  ENERGY USE (GJ)  PERCENTAGE USE 

ELECTRICITY   25,021,939 kWh  90,072  45.3% 

FUEL OIL   1,220,022 Litres  47,196  23.7% 

DIESEL  733,456 Litres  28,374  14.3% 

GASOLINE  955,827 Litres  33,131  16.7% 

PROPANE  131,000 Litres  3,344  1.7% 

 

 
7.2 Setting Goals and Actions for Mitigation 
CBCL’s observations are consistent with the recommended activities of the ICSP (Stantec, 2010). 

Actions that CBRM could undertake to address energy efficiency include the following: 

1. Establish a no‐idling policy for the vehicle fleet and for contracted construction work. 

2. Extend the actions to a public education program encouraging local businesses and 

organizations to follow CBRM’s lead. 

3. Install digital programmable thermostats in conditioned spaces. 

4. Repair all windows with broken seals to prevent condensation in the interior glass and 

minimize heat loss in heated buildings. 
5. Upgrade interior and exterior building lighting to new high efficiency type. 
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6. Install lighting occupancy sensors, where applicable (locker rooms, lunch rooms, 
kitchens, training rooms and other infrequently occupied spaces). 

7. Install new sweeps and weather-stripping on exterior doors where missing or damaged. 
8. Repair damaged building exterior cladding to stop unwanted air infiltration, snow and 

water leakage. 
9.  Where applicable, add fibreglass insulation to building walls and attics to increase 

energy efficiency. 
10. Replace existing water closets with low flow flush tank type and replace existing lavatory 

faucets with automatic electronic controls type. 
11. Use reroofing opportunities for built up and flat roof buildings as an opportunity to add 

additional insulation. 
12. Conduct replacement of all street, parking lot, and area lighting with LED lighting. 
13. Caulk all windows with observed or suspected air leaks in the short term. In the long 

term, replace the windows with new energy efficient units. Windows should attempt to 
match the look of original units in heritage buildings. 

14. Install double-glazed window inserts or new windows to replace any single-glazed units 
and any units with damaged vacuum seals. 

15. Upgrade all building EXIT signs to LED. 
16. Implement a fleet management policy to ensure that each vehicle in the fleet is best 

suited for its intended purpose and that over sized vehicles are replaced with smaller 
more efficient models. 

 
Other possible Energy Management Opportunities to investigate: 

1. Install Energy Management Systems in principal buildings with high occupancy rates. 
2. Install heat recovery systems on building exhausts. 
3. Consider replacing existing boilers with multiple high efficiency, 3 pass boilers with 

modulating or 3 stage burners.   
4. Utilize mine water from nearby mine workings (seawater, groundwater where 

applicable) to provide geo-energy for ventilation air, preheating DHW, space heating 
and air conditioning. 

5. Consider installing heat recovery ventilator/ventilators to improve building ventilation. 
6. Investigate adding full modulating control to electric heating coils. 
7. Investigate replacing existing air conditioners with air to air heat pumps. 
8. Investigate a district energy network for the downtown of Sydney including the Civic 

Centre. 
9. Investigate the addition of vestibules to building without them currently to minimize 

infiltration / heat loss and to maintain positive pressure within the buildings. 
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Interview Notes 



Contact: Greg Penny, CBRM Water Utility 
Interview Date: 27 November 2013 
 

 Power outages identified as probable risk to water supply services throughout CBRM. 
o Greg Penny indicated that all major water supplies have backup power supplies for 24 hrs 

on diesel generators (propane used as well). 
o Currently a generator is being installed at Phalen Road 
o There is no backup on some smaller systems i.e. Henry Street, but in the past the fire 

department filled water tanks (24 hr storage capacity). 

 Louisburg Surface Water Supply 
o Backup power available (diesel) to pump to Fortress storage tank.  Tank owned by fortress 

but operated by CBRM. 
o Fish plant usage from June to August only. 
o Relatively shallow lake – drought not believed to be issue. Bob King noted that we have not 

experienced real drought conditions since early 90’s. Greg Penny was not involved with 
system back then so no knowledge of issues. 

o Noted that water usage is down.  Safe yield analysis for system has been completed. 
o Distribution to Havenside – future flooding will cut access.  Waterline 6”-8” in roadway. 
o Pump station for new Louisbourg Resort subdivision would be required if developed.  

 Glace Bay Surface Water Supply 
o Concerned about issues at treatment plant in Birch Grove.  Primarily MacAskills Dam failure: 

Flooding of Plant (?).  Flooding of drying beds.  Diesel backup for plant. 
o Plant on ECBC property – ownership being negotiated 
o Looking to line existing wood stave feed line – but issues with distribution. 
o Pipeline crosses MacAskills Brook twice at Birch Grove and Donkin Highway within flood 

zone.  Directional drilling done at Donkin Highway – no issue. 
o MacAskill’s Brook Dam is biggest concern of Greg Penny.  A dam safety evaluation was just 

completed. 
o Nothing of note in Donkin 
o Flooding at Dearns Corner – location of pressure reducing station – no power/no SCADA. 
o Port Morien valve chamber at ballfield – SCADA control at tank (?) but can be run manually. 
o Tank at Main St upgraded. 
o Birch Grove tank in use – John Allan Road. 

 New Waterford Surface Water Supply: Relatively shallow lakes – potential supply issues in drought 
conditions? 

o On-going monitoring of system at Kilkenny where water minimum levels are typically 
maintained – drought conditions could impact quality but that would be an operations issue 
that Greg Penny is not overly concerned about.  Safe Yield is 2.5M using 1.1M. 

 Sydney Groundwater System 
o Both well pumps and plant have backup power 
o Distribution pipe at Sydney River Dam was installed 2006 using directional drilling.  CBRM is 

monitoring the on-going problem with scouring beneath pipeline as it crosses water body – 
weights not sitting on bottom at Sydney River side.  Gradually getting worse – do not 
understand completely what it happening (increase flow rate?? Environmental?).  Contract 
issued to replace rock.  Hydrants at either side of crossing – could supply water if line lost. 

o No issues at Sydport  



o Tank at Frederick Street – Grand Lake System to Sysco site.  New – tank owned by NS Lands 
and operated by CBRM.  2M gal tank but only 88,000 gal used.  Standby power and solar 
power for instrumentation is in place. 

 North Sydney Surface water supply 
o Cannot recall any flooding at overflow at Pottle lake – major issues downstream on Smelt 

Brook especially at the fire station. 
o No dams in North Sydney 
o Back up power for water supply.  There is no backup at Johnson Road, but can be run 

manually. 
o Water distribution in North Sydney potentially impacted by coastal erosion. 

 Floral Heights – no backup power.  Serves 44 houses – Non-GUDI well.  Portable generator could be 
used if needed. 

 Gardiner – GUDI due to proximity to Mine workings.  No backup power but portable generator could 
be used if needed. 

 Coastal – Filling stations at Government Wharf-Sydney, Louisbourg.  Marine Atlantic (North Sydney) 
has own. 

 Dams: MacAskill’s Brook Dam biggest concern of Greg Penny.  New Waterford Dam not listed by 
CBRM.  Schooner Pond Dam now owned by ECBC.  #20 Dam Glace Bay not part of water supply 
system but now owned by CBRM. 

 Storage Tanks: no issue if they are kept operational, i.e. extreme cold, fluctuate automatically 25%).  
CBRM is a bit concerned about the tank in Louisburg due to extreme temperatures – the fortress 
tank froze in the past.  Alder Pt, tank froze due to lack of use (now removed).  High wind conditions 
not a concern under normal operating conditions – unstable under construction, i.e. Westmount 
during demolition and Port Hawkesbury during construction. 

 Distribution: waterlines on bridges – Commercial Street Glace Bay heat traced? 
 
In summary 

 Water infrastructure is in really good shape. 

 Main Systems have back up power  
o Plans in place to service smaller supplies manually if needed. 
o Biggest issue would be manpower for utility in the event of widespread power outage. 

 Other issue is the supply of fuel for generators – diesel via ships to Sydney and Propane (understand 
truck delivery over causeway).  CBRM should confirm supply 

 Drought conditions do not appear to be big concern for surface water supplies; operation issue for 
quality but capacity does not appear to be issue with overall decrease in demand. 

o Note : Drought not in Greg Penny’s experience; might be recommendation to consider safe 
yield versus use. 

 Sydney River waterline crossing an issue that might be climate change related (?)   

 Might recommend confirming heat tracing of lines on bridges. 

 Dam safety (MacAskill’s) biggest issue for Greg Penny.  Dam safety evaluation completed. 
 
 
  



Contact:  Lou Ferguson, CBRM North Division Public Works 
Blaise Curry, CBRM North Division Public Works 

Interview Date: 27 November 2013 
  
Water Supply 

 No known issues at in take (Pottles Lake).   

 No knowledge of spillway overflows 
Flooding 

 Smelt Brook an issue at the fire Station.  Flooding is bad with spring flow and freezing. The brook 
can back up from the Harbour (tidal).  Flooding issue starts at culvert at Regent/Logue.  Pierce 
St. flooding at fire station significant on 2 occasions in last 7 yrs 

 Soccer field (Queen St. – Munroe Park) 

 Queen St at Musgrave Lane flooding – but does not reach seniors home 

 Golf course road has been under water in past (Provincial road).  Culvert discharge to ocean can 
block with high tide.  CBRM owns water line in road (Jackson Drive)  

 Flooding at Main St. (Commercial St.) at bottom of Brook. 

 Ballast Grounds – witnessed dock underwater already.  Boardwalk is privately owned. 

 Indian Beach – flooded twice in the last 8 years already – CBRM owns the recreation facility 

 Police building ok 

 Outfalls along Shore Rd (storm/sewer) will be impacted. 

 CBRM places Armour stone along Shore Road (1000t/year) – ongoing maintenance.  Armour not 
continuous (not on private lands), experience undermining of armour.  Work done from Fraser 
Ave to Indian Beach. 

 Church/Amber Drive area experiences flooding (old barracks).  May be historically significant but 
not maintained.  Coastal Erosion impacting WW2 installations  

 Edwards Pond/Pitt St flooding – Cranberry Point eroding but private – not CBRM.  Point is now 
cut off from mainland – happened about 2 years ago.  NOTE: actual erosion is worse than 
reflected in mapping and future storm surge predicted is being seen already on north side. 

 Erosion at Cranberry Pt – Lamonds Lane to west – but no action taken yet.  Armour placed at 
Black Pt Road to protect CBRM road infrastructure. 

 Lift station at Ocean St flooded – no standby power 

 Atlantic St Sydney Mines flooding  

 Lift Station at Trailer Park – outfall at Bentix St overflow will be submerged – road and lift station 
will be underwater. 

 Lift Station at LeBlanc Rd flooding – septic tank underwater 

 Increased erosion at end of Pitt/Shore Rd. (Florence).  CBRM water/sewer lines in road.  
Problems with outfall to date – armour stone used for protection but bad erosion. 

 Little Pond tank underwater – road submerged (provincial). 

 Lift station near church at Bra d’Or underwater – road flooded. 
Solid Waste 

 No issues at transfer station (Lily Lake) 
Dams 

 No dams registered in North Sydney 
Bridges 

 No bridges owned by CBRM 
Recreation 

 Archibald Wharf – flooding a concern 



Power Outages 

 Dependence on Esso Terminal Sydney for Fuel – Back up? 
  

Noted – Storm Fall 2007 wash out of Long Island Road – rail road (main road) flooded Big Beach (Contact 
Johnnie MacPhee, DOT) 

  
SUMMARY: 

 Coastal Erosion major issue requiring continuous maintenance 

 Projected Flooding scenarios based on storm surge are already occurring 

 Flooding of sewage lift stations  

  



Contact:  John Dilny, Manager of Emergency Management. 
Interview Date:  4 December 2013 
 

 Civic Centre  

 Primary Emergency Coordination Centre.  Meeting place for senior managers/council/mayor 
for declaration of State of Emergency.  Muster locations at offices 

 Projected high water/storm surge levels indicate flooding issues back parking lot of civic 
centre.  Gen Set located in parking lot with fuel tank on first level – potential issue with 
flooding  

 Grand Lake Road police station designated 2nd emergency response location – No Back-up 
power at this location 

 Volunteer Fire Department (VFD #866)  

 Grand Lake Road building new construction – has generator with recent upgrades to increase 
capacity for whole building – Gen set tested weekly.  Location of 911 communications centre.  
KEY LOCATION and CBRM is considering using it as 2nd emergency response location. 

 Communications: 

 Dependent on phone lines but redundancy built into system (system can still operate with 
some lines down). 

 A past break in fibre-optics line shut down communications system – Aliant has since built 
redundancy into system 

 Designated emergency Shelters: CBRM owned facilities that would be used in the event of major 
incident  

 C-200 – excellent due to size 

 access at back of building may be limited by future flooding 

 Understood that there is no backup power at facility 

 Bi-centennial Arena Hospital Street  

 Inland flooding of area but not to the arena building 

 No backup power 

 Coxheath Arena 

 No flooding issues 

 No back up power 

 CBRM identified Emergency shelters – Note: List includes Volunteer Fire Departments that currently 
have agreements with CBRM to provide support in the event of an emergency – in process of 
reviewing facilities again and potentially identifying additional facilities. 

 Grand Lake Road – no flooding issues and back up power available 

 Sydney River – no issues, power (?) 

 Reserve mines Fire Hall – back up power available 

 North Sydney Fire Hall – Issues with area flooding 

 New Waterford Fire Department 

 Glace Bay Fire Hall  

 Donkin Fire Hall  

 Birch Grove 

 East Bay Fire Hall 

 Boisdale Fire Hall – potential for flooding in area 

 Other facilities that could be used include church halls, schools with gyms (34 total)  



 Membertou another large facility that could be possibly be used – also has backup 
power 

 Hospitals considered critical infrastructure, including 

 CB Regional 

 Glace Bay 

 New Waterford 

 Northside General 

 Harbourview Sydney Mines 

 Taigh Na Mara, Glace Bay seniors 

 Special Care Facilitates are critical infrastructure (seniors homes) and must have back up power (like 
Cove Guest Home) 

 Public Works Depots may have small generators 

 Public Works does have fuel storage in Glace Bay and Northside – capacity uncertain.  Potential for 
sourcing fuel from NL if needed? 

 Vehicle access considering projected storm surge, examples in CBRM include: 

 Issues on Sydney Peninsula (George St only open access) 

 Low areas on Rt. #4 

 Hwy 125 little Bras d’Or  

 Iona Road 

 CBRM has evacuation planning in “Sectors” with evacuation routes identified –  

 Drier summer and potential increased risk of fires 

 CBRM has template for response for isolated communities – past flooding in Floral Heights example 
of emergency situation 

 
John Dilny noted that education of public for emergency readiness as well as all CBRM departments is 
very important  
  



Contact:  Allan Clarke, Public Works Central CBRM 
Interview Date:  9 December 2013 
 
 
Storm Surge Mapping Central CBRM: 

 Civic Centre: Gen Set first level – susceptible to storm surge – high wind.  Not ideal location for 
1St emergency response location 

 Flooding along Westmount Road future problem (pump station) 

 Route 4 low relief storm surge – provincial road (no CBRM infrastructure) but access to CBRM 
will be issue 

 Whitney Pier Area biggest concern for storm surge.  Experienced significant damage on Shore 
Road at bottom of East Broadway (summer 2012?).  150mm rain and 0.75m surge.  CBRM 
rebuilt road and armoured.  Concerned about this area for future flooding/erosion. 

 South Bar no problems to date – future erosion 
  
Historical Flooding: 

 Bottom of Harold Street/Champagne (at Old Wash Brook) gabions let go – major damage – 
repaired and installed armour to keep flow contained. Four homes flooded and pipe blow out 
occurred. 

 Cottagedale Crescent large culvert replaced a few years back. 

 Monitoring Whitney/Hospital embankment, scheduled for upgrades – mainly embankment – 
culvert in good shape. 

 Culvert at overpass at Victoria Road near new water treatment plant is in bad shape – bottom 
rotted.  CBRM responsible for replacement – this is a big job 

 Townsend Street/Prince Street/Inglis Street: 

 The recently remediated “Washbrook” channel downstream of Prince Street appears to 
have provided some relief to the re-occurring Townsend Street flooding.  There is 
concern that the restored channel may expose Prince Street area to storm surge and 
inundation. 

 The enhanced catch basin cleaning program also appears to have improved the 
Townsend Street situation. 

 Area still a worry with high water run-off events. 

 Have never seen Prince Street under water. 

 Railway Bridge crossing the “Washbrook” behind Sobeys Grocery on Prince Street causes a 
concern.  The bridge design and superstructure is close to the mean brook level, thereby 
requiring regular monitoring and effort to clear debris that tends to lodge beneath the bridge. In 
addition the support members of the bridge also impedes brook flow during periods of high 
water.   

 Cleaning Grates on SPAR Road culverts is a big maintenance issue 

 Flow in the culvert at Cape Breton Street/Inglis Street is better since the Muggah Creek cleanup. 

 Styles Lane/NSP Yard has been a problem in past but drainage is corrected now. 

 Massey Drive Depot is susceptible to flooding but there is alternate access via Richmond Street. 

  
General Comments: 

 Better mapping for storm sewer piping would be helpful. 

 Better filing of maintenance photos would be helpful for future planning – link to PID/GIS. 
  



Dams: 

 Argyle Street Dam – no issues to date but older structure 

 Rotatary Park Dam – no issues 

 Sydney River Dam – owned by NS Lands 

 Cofferdam at Tar Ponds may transfer to CBRM 
 

Back up Power 

 Have 5 small back up mobile generators  
o But no ability to connect to storage tanks for pumping. 
o No power means no fuel supply to police, fire, public works fleet as well as other users 

such as Public Housing – seniors housing? 
o Back up power highest priority – lost power 3 times in the last 5 years 

  
Membertou –  

 Has own Public Works Department and is doing all its own maintenance – CBRM will assist on 
occasion but they are independent. 

 Have single water meter for use.  Use CBRM for fire protection 

 No known issues of concern 
  
Biggest Issue 

 Back up power to sustain operations – especially fuel supply 
  



Contact:   John Phalen, Public Works East Division CBRM 
Interview Date:  6 December 2013 
  
Review of tide/storm surge mapping: 
New Waterford: 

 Daley Road in New Victoria – issues with sewer outfall.  Strom surge moved pipe and washed 
out behind 8” pipe in storm about 4 years ago in Fall.  Replacement of rip-rap and new 
alignment of pipe. 

 Browns Road Extension – no problems at lift station.  Noted that old alignment of road had 
eroded shoreline +60-70 years ago. 

 No problems at reservoir (Waterford Lake) 

 Flooding at brook at The Barrachois – end Mahon St.  DOT fixed culvert last year. 

 Elsworth/Heelan flooding now – storm surge in future. 

 Outfall at shore experiencing damage due to wave action impacting pipe – solid rock in area. 

 Outfall in Inner Harbour – no problems. 

 King St New Waterford – Waterline being lost to erosion.  Armour stone being installed – 
however to date armouring has not been a routine maintenance issue (not like North side).  
Private homes actually at bank now – NOTE Mapping does not appear to reflect actual 
conditions. 

 Road has been underwater along Lingan Bay – DOT ownership. 

 At River Ryan road stays open barely – again DOT ownership – could be access issue with CBRM.  
Note never seen road topped in past 

Dominion/Glace Bay: 

 Dominion Beach breached already at east end – but DNR responsibility. 

 Lift station at Bray Park/Lewis Drive trailer park – no issues (new); Property ownership 
uncertain 

 Problem with outfall at MacIntyre Lane at shore – issues with odour –.  Erosion issues, 
manholes lost, piping broken on beach, flow channelling beach.  Needs to be extended – costly 
project. 

 Table Head Beach eroding more than shown on map. 

 North Street: water pipelines around 3’ from cliff.  Had to purchase property to move 
waterlines inland.  Sewer dead-ended on both sides.  Two sanitary lines have issues at beach 
with erosion – lift station to be installed in the future. 

 No problem with outfalls at harbour 

 Fish plant and wharf underwater in future – not CBRM. 

 Storm Pipe at Water Street susceptible to flooding.  Bell St area of flooding. 

 Water line at Commercial St. Bridge is not insulated. 

 Renwick Brook trail – should be ok.  Has seen dam submerged in past (last year).  Strorm surge 
seen upstream with narrowing of brook. 

 Cliff/Hillier St- pipelines very close to shore – but not issue to date. 

 Lift station at bottom of South St – predicted high water close – last year seen water close to lift 
station.  A lot of the road already has been lost to erosion. 

 Atomic Energy Lands (ECBC) future flooding – to be developed? 
Donkin- Port Morien: 

 Water infrastructure near flooding at Dearns Corner – but no known issues to date. 

 No issues in Donkin/Port Morien – but Port Morien Highway will flood (DOT). 
  



Mira/Catalone/Main a Deiu 

 Mira Gut: Culverts across highway south of bridge (Tank Pond) cleaned out by CBRM – flooding 
of summer homes seen how especially with Northeaster 

 Catalone Gut – tidal zone with Northeaster plugs – CBRM historically maintained but Provincial 
responsibility.  Residents complain to CBRM.  Concerns about losing Bridge – in storm cannot 
tell difference between lake/ocean.  Road has been breached already 

 Catalone Lake – at Louisbourg highway – Big Issues 

 Main a Dieu boardwalk area floods now – CBRM no longer cleans. 

 Mira River: Sangaree Island north side road – private road that CBRM maintains.  Homes 
flooding now – major flooding 2 years ago (xmas storm) with causeway submerged – no access 
to homes. 

Louisburg: 

 No issues at Havenside since road re-done.  Culverts and breakwater installed. 

 No issues with outfalls 

 No flooding of wharf seen in past 
  

Dam: 

 #20 dam – issue of flooding in area.  New weir spillway should help with issues.  Flooding at 
Beacon Street – but road not breached. 

 MacAskill’s Dam  

 New Waterford Lake Dam 

 Britt Roscoe would have more knowledge 
  
Bridges: 

 Dominion Street - ok 
  
Public Works Yard:  

 Yard is Ok 

 Fuel Supply 
o Above Ground tanks, 1500 gal each for gas anddiesel.  No emergency power or backup 

power for fuel supply to fleet 
  
General Comments: 

 Infrastructure may not be owned by CBRM – but CBRM tax payers complain to CBRM first. 

 Volume issue with water tank in Glace Bay(?) - restriction on water use in past.  Possibly a 
pumping issue which is being addressed. 

  
Major Structures 

 BayPlex – relatively new 

 Slat Sheds will be susceptible to wind 
  



Contact:  Bill Murphy - Recreation CBRM 
Interview Date:  9 December 2013 
 
Sydney: 

 Boardwalk behind Cambridge Suites (built 1994) seems more susceptible to storm surge/spray - 
ice and water issues.  May be lack of armour rock in this area. 

 Bi-centennial arena area – Susan MacEachern Field flood zone (twice in the last 5 years).  Culvert 
at St Joseph’s Church may be the issue.  Have never seen water at the building but the walking 
track has washed out. 

 Schools owned by CBRM are former CB District School Board buildings (north side schools 
owned by province).  Responsibility of school board, who operate as their own – when use ends 
the facility reverts back to CBRM (St Michael’s School was demolished by CBRM).  All schools 
post-1995 are provincially owned and operated. 

 In active schools there are no risks if used as emergency shelters.  Larger facilities are ok as well 
(C-200, County Arena); long term use of Bi-Centennial may be questionable. 

 Boardwalk in Sydney Considered a priority. 
Northside:  

 Munroe Park Boardwalk flooding has occurred in the past – armour stone added for protection 
after construction in 2000. 

 Archibald Wharf owned by CBRM – future ownership under discussion. 

 Indian Beach floods – popular beach. 

 Ballast Grounds – CBRM owns neighbouring property – no concerns. 
Glace Bay 

 Renwick Brook considered a priority – well used facility. 
Sydney Mines/Florence 

 Nothing really of concern 
New Waterford Glace Bay: 

 Coastal erosion is an issue – but no recreational infrastructure close to coast. 
Louisbourg: 

 Merchants association lease property from CBRM and rent to campers. 

 Wharf owned by CBRM – not used for recreation or tourism – not aging well. Considered a 
liability and safety risk – risk increases with storm events. 

 Louisburg Trail experiencing erosion but not owned by CBRM. 
Cultural Infrastructure: 

 No known 
 

#20 Dam – Boardwalk Facility 

 CBRM owned – upgraded by ECBC to control surface water flow – changes helped reduce 
flooding issues. 

 May be worth investigating dam stability. 
 
Summary: 
No major issues – inland flooding impacting facilities in some areas.  Major structures are in good shape. 
#20 dam may be most significant item for review. 
 
 
 



Contact:  Bruce Hardy, Manager of Engineering Services, CBRM 
Interview Date:  September 17, 2013 
 

 Their department has two main groups  

o Engineering Services – oversees the construction of new infrastructure 

o Public Works – oversees the maintenance of the existing infrastructure 

 CBRM own the roads in the former 8 municipal units. CBRM does not usually construct new 

roads. CBRM qualifies the construction of new Sub-Division roads through the Sub-Division By-

Law process. 

 To the best of his knowledge CBRM does not own any bridge structures. This should be 

confirmed with the Public Works Managers.  

 The Provincial Dept of TIR own and operate the provincial highway system. CBRM does have 

some municipal water and sewer lines installed within some provincial highway right-of-ways.  

 CBRM does own and maintain a number of culverts and there have been some washouts after 

bad storms 

o Cottagedale Court culvert washed out in December, 2010. It had a poor headwall design 

– system was replaced with a Shaw Span system in 2011. 

 Other roads which have experienced problems. 

o Shore Road in Sydney Mines experienced shoreline erosion in the past 10 years. Armour 

Stone revetment was installed and this has been doing a very good job of protecting the 

road against further erosion. 

o Queen Street in North Sydney experienced some shoreline erosion approximately 20 

years ago. It would be considered to be within the inner harbour area. Again revetment 

provided in the form of large armour stone. System is functioning well. 

o North St, Glace Bay has had erosion issues for over 30 years. About 20 years ago some 

of this road was lost. Three years ago CBRM decided to abandon the middle portion of 

this road. Extensive armour rock revetment was installed on two (2) other portions of 

this street that were exhibiting significant erosion. This revetment has stabilized the 

situation. (Suspect the main issue is a layer of soft rock strata residing near mean tide 

level) 

o CBRM has experienced subsidence of roads due to mine workings / bootleg shafts on 

some roads in Sydney Mines and Glace Bay. (this is not related to climate change in his 

opinion). 

o The Morrison Street/Brookland Street/Townsend Street area of Sydney has experienced 

chronic flooding issues for years. Suspect a rail bridge may be exacerbating the situation 

by impeding Muggah Creek flow (further information may be available from Ron 

Delaney) 

o Issue with sanitary sewer line along the shore on King St in New Waterford. There was 

severe erosion in this area 2 years ago and armour stone revetment was placed to 

stabilize the area. (further information may be available from John Phalen) 

o Erosion at Young St, Sydney Mines on private property 



 Membertou Reserve designs their systems for 1:100 yr storm event. This should be confirmed 

by Membertou Public Works Operations This reserve resides at a very high geodetic elevation 

and is not affected by sea level rise. Membertou maintains their own infrastructure. Keith 

MacKeen has been involved with some of the newer roads and infrastructure installations and 

design.  

 CBRM requires that all new road sub-divisions design their storm systems in accordance with 

the Sub-Division By-Law. 

 For information on lift stations, we should talk to Ron Delaney. The Pond Rd / Bendix St facility 

in Sydney Mines resides at a very shallow geodetic elevation.  

 Wharves are generally maintained by either the federal or provincial governments. Malcolm 

Gillis may have further information in this regard. 

 In the Sydney inner harbour area, the private Dobson Yacht Club facility and NSTIR maintained 

Westmount Road in Westmount had experienced shoreline erosion in 2012. 

  A new shoreline boardwalk is presently being installed along the Esplanade in Sydney. This 

boardwalk was designed to take into account sea-level rise over the next 50 years. 

 Sydney Mines, Glace Bay & New Waterford are the most exposed to wave action and storm 

surge events. 

 For info on Emergency Planning contact John Dilney, EMO Coordinator--- 563-2352 

 He mentioned he was on a conference call with Gordon Smith and Greg Landry of CBCL Ltd. 

He suggested that for specific information, we should contact the managers of the various Depts 
 Allan Clarke – Public Works Central (Sydney Proper) 563-5257 
John Phalen – Public Works East (Glace Bay, Louisbourg, New Waterford) 842-2925 
Louis Fergusion – Public Works North (North Sydney, Sydney Mines, Florence) 794- 5664 
Ron Delaney – Wastewater 563-5268 
Greg Penny – Water Utility 563-5034 
Bill Murphy – Parks & Grounds 563-5183 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Contact:  George Muise, EMO, Cape Breton 
Interview Date:  August 8, 2013 
 
He has been EMO Director for Cape Breton for the past 6 years. 

 NS EMO do not write municipal emergency plans. They monitor the plans written by 

municipalities 

 Many of the community plans recognize climate change is an issue. 

 NS EMO do track extreme weather events. 

 He can send me a list of the ones they have recorded in recent years. 

 They coordinate provincial and municipal application for disaster emergency relief funds from 

the Gov’t of Canada. 

Info received by email on August 21, 2013 
While there have been a number of other programs, since 2000 there have been six 
disaster financial assistance programs that have affected Cape Breton, as 
follows: 
 
Event Total            DFA Program Costs To Date   Cape Breton Portion of Program 
 
Cape Breton Floods 2000     $2,231,000                              $2,231,000 
White Juan Blizzard 2004     6,952,703                                 401,129 
Labour Day Floods 2008       2,776,650                                 153,945 
Meat Cove Floods Aug, 2010   2,696,119                               2,696,119 
Dec 12-15, 2010              2,257,061                                 801,737 
Dec 20-22, 2010              1,982,368                                 293,714 
 
Hope this information is helpful. Let me know if you need anything else. 
 
Hal Greenwood        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Contact:  Malcolm Gillis, Planner, CBRM 
Interview Date:  September 26, 2013 
 
Malcolm is the lead planner for CBRM. 
 
The planning in CBRM and all of NS comes under the Municipal Government Act of NS which is 290 
pages long. The corporate plans for municipalities are called an MPS (Municipal Planning Strategy). This 
is implemented via bylaws, regulations and policies.  
 
The MCCAP tells them how to implement their planning strategy as most municipalities tend not to be 
strong in this area. This is written in the present tense.  What we hope to get out of the MCCAP are 
recommendations on how to amend CBRM’s Municipal Planning Strategy and implementing bylaws to 
effectively adapt to climate change.  Their current Sustainability Strategy doesn’t give recommendations 
for action by the municipality on how to adapt to climate change. 
 
They have 3 planners on staff and the rest of the staff (5) complement in the Planning department have 
other job descriptions e.g. GIS Analyst). The planners at CBRM don’t have a lot of time to look at long 
term planning as they are constantly faced with short term issues. They do the planning for the entire 
region of Cape Breton County including urban and rural areas. They are responsible for drafting land use 
plans and are also responsible for implementation of these plans.  They are also now responsible for 
heritage issues and an active transportation plan. They are hoping to get more planners on staff.  An 
organizational review is currently underway which may address this. 
 
The region is a large geographical area with 99% of the infrastructure owned by CBRM located in 10% of 
the total area. Of the more than 1,800 kilometers of public street/road network in the CBRM, only 27% 
is owned and maintained by the Regional Municipality.  The Province owns and maintains the remaining 
73%.  All new subdivision public streets/roads must be conveyed to the Regional Municipality by the 
developer and not the Province. 
 
CBRM has a good deal of data available: 

 GIS data sets for some of the infrastructure 

 Vivid ortho photos for 2008, 2009 and 2012 

 Lidar Imagery for 60% of their geography and it covered all heavily populated areas.  They can 

produce elevation contours to a few centimetres using the Lidar mapping.  

 They don’t have geological maps which will overlay on their GIS base maps and this is a need.  

The municipality owns thousands of parcels of land across the county.  
 
The primary concerns of CBRM include: 

1. Coastal Erosion, especially along their Atlantic coastline. In Glace Bay some streets along the 

coast had to be abandoned. No formal policy of retreat has been adopted. 

2. DEVCO (now Cape Breton Development Corp) collected shoreline erosion information several 

years ago for the coal mining areas and this mapping should be available for the current study.  

Accurate geological maps which can be overlaid on a GIS map would be helpful in this regard.  

3. Sea Level Rise and storm surge: 75-80% of the population lives in urban areas which are mainly 

along the Atlantic Coast.  An additional concern is with regard to the coal seams which are at an 



angle and the collieries go under the ocean at places like New Waterford. Glace Bay and Sydney 

Mines are two of the areas most exposed to SLR. Sydney is more sheltered but can still be 

impacted by storm surge. Dominion Beach changes after every storm surge and is thus very 

vulnerable to climate change impacts.  The Gabarus Seawall issue was solved by a federal 

provincial agreement without municipal involvement.  At Louisburg the archaeologists have been 

collecting information on areas which may be subject to future flooding. There may be an effort 

to excavate and move some of the artifacts should SLR continue to threaten archaeological 

resources.  This is known as rescue excavation. The inner harbour in Louisburg is also at risk to 

SLR and storm surge and this is a concern to fishermen of the area.  

4. Storm Water and flooding in urban areas. The abundance of asphalt and concrete creates a 

situation in some neighbourhoods of Sydney where 70% of the land area is impervious to water. 

They have a subdivision bylaw requirement for a storm water management plan which is 

required for all new developments. They recently had an experience in the Nash Brook area 

where they experienced two 1 in 50 year storm events in the same year. The developers and 

development community are opposed to this requirement.  Developers do not want to pay for 

storm water systems or upgrading of existing systems.  He is aware of a bridge at Grand Narrows 

which was submerged during a past flooding event.  

5. Development in non service areas.  There is no minimum size for a lot so one can build a small 

house. This creates land use issues.  CBRM is trying to encourage development in existing service 

areas.  

6. Population Decline. CBRM has had a half century of population decline and the population is 

declining in centralized urban areas. In the central urban areas they are infilling ditches which 

requires more piping of storm water.  The Louisburg area is also in decline with the population 

dropping to 900 from 1500 over the past number of years. It is difficult to implement new 

planning strategies in areas of declining population. Many of the  existing  older buildings are not 

built to code.  

They are hoping to use the MCCAP funds to  

 Improve preparedness for sea level rise, coastal erosion and related issues in the municipality. 

Provincial assistance is needed to achieve this.  

 Develop land use controls in rural areas 

 Upgrade emergency response systems and responders such as fire departments.  

 Improve modelling using GIS maps and produce improved orthophoto and contour maps. 

 
 
 
 
 
 
 
 
 



Phone Interview – September 26, 2013 
Contact:  Various NSTIR Personnel 
 
Paul Whalen, area supervisor, NS TIR – Gabarus, Loch Lomand etc – 565-2671 

 They have had some flooding in his area along with some minor damage attributed to slope 

damage. He can’t recall any major storm damage to roads in the past 10 years.  

 Some slope failure has occurred along the Mira River with localized erosion but again the 

damage was not major.  

 About 10 to 12 years ago there was a road and culvert washout issue on the Caribou Marsh 

Road from Hillside. This was caused by flooding from a major rain storm which washed out the 

road, including several culverts. People in the area were stranded as the road was not passable 

until it was repaired. 

 Another major issue in his area has been the damage to the Gabarus Seawall which is not under 

his mandate. 

Danny Laffin, Area Supervisor, NSTIR – Sydney River etc --- 574-0581 

 In Sept of 2012 there was a heavy downpour over a short period of time which caused serious 

flooding in the Coxheath area. This problem was complicated by the heavy clay soil in the area 

which resulted in poor drainage.  

 The infrastructure in subdivisions in the Sydney River / Coxheath areas is poorly planned.  

Building permits continue to be issued and this is putting more stress on the storm and surface 

water flow system. This is increasing the amount of flow to TIR storm water infrastructure which 

is designed for the existing subdivision layouts and geographic contours.  

o An example of this is the Hansen Estates Subdivision on Trunk 4. The culvert under 

Trunk 4 is not large enough to handle the additional flow from new housing 

developments. The storm water flow needs to be considered by CBRM when new 

building permits are issued. 

o He suggests that the two levels of government (municipal and provincial) need to work 

together on building lot approval to make sure entrances, driveways, storm flow and 

weeping tiles are considered prior to approval and all systems are inspected prior to 

completion. In the past some storm water flow has been diverted from one watershed 

to another, natural ground contours are changed and also weeping tiles are installed 

directly to the TIR right of way from homes. In combination with paved driveways and 

roof runoff, this is increasing the flow to the TIR system, which is not designed to handle 

the increased flow.  

o  He believes it is against the law from homeowners to install weeping tile directly to TIR 

ditches but no one seems to be enforcing this law.  

o TIR are looking at a new culvert under Trunk 4 to handle the increased flow. The current 

culvert is designed for a 1:50 year storm event but this doesn’t work when they are 

getting heavier runoff than what was considered when the existing road infrastructure 

was installed. 



o He mentioned that when TIR are doing work on streams, including fish ladders, they 

have to consult with NS Dept of Environment. He thinks CBRM should consult with TIR 

prior to approving development and building permits  

o This problem is worse in the Sydney River area where new developments are being 

approved. 

 Subsequent to the Coxheath rain storm in Sept 16, 2012, TIR upgraded their piping to a large 

size to handle larger flows. They also installed more armour stone to protect the base of the 

culverts.  

 He couldn’t recall any bridge wash outs in his area. He advised that subsequent to a bad 

accident involving a bridge in Guysborough a few years ago his dept has been working at 

upgrading smaller bridge structures 

o This started about 5 years ago 

o They are installing new guard rails, new abutments, armour rock, concrete blocks (6’ by 

3’ by 2’) are fastened together and the area inside filled with ballast rock. This makes for 

a more secure and stable structure. 

 He has a bit of coastal area on Rt. 239 to Point Edward on the NW Arm, where they have been 

upgrading the armour rock in the area. They have been getting small washouts in this area every 

year due to storm surges. They don’t have enough money to do much each year but they are 

working at doing a bit each year.  

 Another area experiencing problems has been on the Rudderham road to the Sydport facility. 

There was a slope failure along this road which had to be repaired.  

 He advised that TIR is trying to be more proactive than they have been in the past and are trying 

to do upgrading when funds permit. A lot of the funding in the past year has gone to repair the 

seawall in Gabarus.  

 
Sheldon Fiander, area supervisor, NSTIR,  565-2747 – French Vale Road Area 

 He has been working in his area for the past five years.  

 There was a washout on Villa Drive in October or November of 2011. This was caused by a heavy 

rainfall over a short period of time. 

 In 2007 or2008 there was a culvert washout in the Long Island area after a heavy rain storm in a 

short period of time. 

 Several roads in the Christmas Island area were washed out by a heavy rain storm in 2007 or 

2008.  

 His dept has placed armour rock along the Derby Pt Road and Christmas Island areas due to 

coastal erosion from storm surges over the years 

 Two years ago there was some erosion along Sea View Drive in the Upper North Sydney area 

and they installed armour stone.  

 On the Groves Point Road beyond the beach they experienced slope failure due to tidal action 

and they installed armour rock. This problem was noticed in the early spring in 2011 and the 

repairs were made during the summer.  



 On the George’s River Road they had to install a new larger culvert as the previous culvert 

couldn’t handle the flow. They probably had a 1:100 year event. 

 He is not aware of any bridge washouts in his area in the past 5 years. 

 He thinks the storms are getting worse in recent years and are causing more road problems.  

Mike Boudreau, Louisburg area – 565-9691 (Dec. 13, 2013) 

 Has been working with TIR for the past 20 years and the past 7 years he has been based out of 

Port Morien 

 His area runs from Whitney Pier / New Waterford to Louisburg. 

 They do see coastal erosion from storms but have not had road washouts from coastal or inland 

runoff events. 

 He recalled a storm a couple of years ago, probably Dec. , 2010 when there was tidal water on 

the road in a few spots. One road at Wadden’s Cove was flooded near a bridge and cars were 

not able to drive through the area. There were 10-20 homes in the area. 

 They get a number of storms which impact armour rock around bridges which will need to 

upgraded in the next few years to maintain the integrity of the bridges. 

 He said that the worst storms happen during a full moon at high tide during a northeasterly 

storm. 

 He mentioned that in the last 4 to 5 years they have noticed the rain storms are more intense 

and of short duration. The culvert and storm water piping in the area can’t always handle the 

flow from these storms. He recalled one rain event where they received 250mm of rain in 24 

hours and this caused a lot of concern but there were no serious washouts.  

 He advised that they have upped the specs on the design for new culverts being placed on 

roadways in CBRM to handle the increased flow of water from these more intense / short 

duration rain storms.  

 He also mentioned that they have noticed the tides are getting higher and closer to the shore 

over the past few years.  

 Some areas where development is occurring in subdivisions etc, they are seeing an increase flow 

of runoff water which is impacting flow to storm water systems on TIR roadways.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Phone Interview – November 21, 2013 
Contact:  Roy MacDonald, Area Manager, NSTIR,  Sydney River, NS 
 
Mr. MacDonald has been area supervisor for Cape Breton County for a number of years. 
Notes from the phone conversation 

 A lot of their records of incidents may not be recorded except when they spent money to fix a 

problem. Financial records would be available in these cases.  The best way to find out about 

past storm and infrastructure damage would be to talk to the area supervisors. 

o Mike Boudreau, Supervisor for the Louisburg, Port Morien, New Waterford area on the 

ocean side of the Louisburg road. (565-9691) 

o Paul Whalen, Supervisor for Gabarus to Richmond Co. Line, Loch Lomand to Trunk 4 

Highway. (565-2671) 

o Danny Laffin, Supervisor for Sydney River Area , Trunk 4 to County line in Irish Vale and 

French Vale area (574-0581) 

o Sheldon Fiander, Supervisor from French Vale Road north to Victoria Co line. (565-2747) 

 Some of the hardest hit or most vulnerable areas he recalled are:  

o Mira Gut – very vulnerable area due to exposure to NE storms and storm surge.  

Flooding of roads and coastal erosion.  

o Dobson Yacht Club area in Sydney Harbour including Westmount area. Flooding and 

storm surge impacts. 

o On the Bras d’Or Lakes in the Grove Point area where the roads are close to the lake and 

there is a long fetch, they have had coastal flooding and erosion over the years.  

o Last year there was a major rainfall and flooding in the Coxheath area. This was caused 

by a thunder cell in the area. Weather records at Sydney Airport showed 40mm of rain 

but they know that much more was received in Coxheath due to the extent of the 

flooding. He indicated that he has personally never seen a rain event as bad as the one 

in Coxheath. 

o Around Christmas 2010 or 2011 there was a bad nor’east storm at a full moon and a 

high tide with winds of over 100km/hr which caused a lot of erosion and flooding in NE 

exposed areas.  Sydney Harbour and Westmount were two areas hit by this storm.  He 

believes there was a lot of damage to private properties located along the shore in 

Sydney River, Mira Gut, Catalone Areas. The road got flooded in several places.  

o About 10 to 15 years ago a steel arch / multiplate culvert bridge got washed out after a 

heavy rainfall on Tometary Drive in the Floral Heights Subdivision in the Sydney River 

area (South side). TIR had to install a new bridge. 

 He has noticed that the storm intensity has gotten stronger in the past 10 years and storms they 

are experiencing during recent years are the worst in his memory. Thunder cells like they have 

seen at Coxheath and Meat Cove are depositing a large amount of rain over a short period of 

time in a localized area. The situation becomes more complex when the downpours occur 

during periods of snow melt.  He said that previously a 2 inch rainfall would really stand out but 

nowadays it is nothing to get 4 to 5 inch rainfall events.  



 They are trying to design their drainage systems for 1:100 year storm events. Existing culverts 

and drainage systems were based on 1:50 year storm projections. 
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