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1. Introduction 
The Northeastern region of BC represents 21.8% of the land area of the province (20,494,470 
ha), but is the least populated region in BC, with just 1.6% of the population (about 69,068 
people). The Northeastern region is expected to undergo significant population and economic 
growth as a result of rapid expansion in natural gas and oil development. (The population is 
expected to increase by 30% over the next 25 years, BC Stats, 2014).  
 
There are two broad types of actions relating to climate change: reducing greenhouse gas 
emissions (climate change mitigation), and preparing for and adjusting to changes in climate 
that impact human and non-human systems (climate change adaptation). The focus of this 
effort is climate change adaptation.  
 
Recent Federal research1 indicates that Canada is warming at twice the global average rate, 
with severe impacts already being felt and anticipated to increase in severity. Compounding 
this, northeastern BC has experienced a significantly more rapid rate of warming over the last 
100 years (2.2 °C) than has BC overall (1.2°C). Significant changes in climate are projected for 
the future. The region is expected to see increases in average temperature and precipitation, 
the frequency and severity of extreme precipitation, drought and flood events, and other 
associated impacts. 
 
Changes to the climate and extreme weather is challenging 

industry and communities across the Northeast region of the 

province. Wildfires, hail storms and floods have already 

impacted local infrastructure and posed health risks to 

communities. Ensuring the region is as prepared as possible 

for future climate events is critical to maintaining a thriving 

community, robust natural environment, and vibrant 

economy. “As prepared as possible” means the region 

understands how the climate is changing and is working 

together to increase resiliency and improve natural and physical infrastructure. Early efforts will 

reduce the reliance on emergency management and support the ability to change and thrive 

over time. Local governments in the region are taking a proactive approach to understand how 

climate change will pose risks to Northeast communities and are planning together to build 

resiliency across the region. Designing to current and future climate parameters is anticipated 

to be more cost-effective than reacting to climate shocks and stresses over time. 

 

1.1 The Northeast Climate Risk Project 
This project is being conducted for the Northeast Climate Risk Network (NECRN). The NECRN 
includes partners from: The City of Fort St. John, City of Dawson Creek, District of Tumbler 

 
1  Government of Canada, Natural Resources Canada  https://www.nrcan.gc.ca/environment/impacts-adaptation/21177 

Recent Climate Events in the 

Northeast Region 

• Annual near flood events 

across region  

• 2017 Pouce Coupe Hail Storm 

• 2016 Dawson Creek flood  

• 2016 Chetwynd Flood  

• 2014 Regional Drought  

https://www.nrcan.gc.ca/environment/impacts-adaptation/21177
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Ridge, District of Chetwynd, Village of Pouce Coupe and Northern Rockies Regional Municipality 
who have come together to better understand and build capacity to address the impacts of 
climate change. NECRN is a peer-mentoring network on adaptation to climate change, which 
also serves as an advisory body for the overall Northeast Climate Risk Project. This project was 
initiated in 2018 by the Fraser Basin Council, in partnership with the six local municipalities. The 
Project has three goals:  

1. Support the Northeast BC local government partners in preparing for a changing climate 
and understanding the associated risks and vulnerabilities;  

2. Collaboratively address climate risks at a regional and community scale through a peer 
network; and,  

3. Increase staff and stakeholder awareness of climate change impacts through the 
planning process as a first step to building community, public and private sector 
awareness of climate change impacts.  

The NECRN has been working collaboratively to produce a number of products that will support 
communities in the region to better prepare for and adapt to a changing climate, namely: 

Northeast BC Regional Climate Projections Report  
The regional climate projections report2 provides Northeast BC with regional information on 
climate projections, precipitation indicators, summer and winter temperature indicators and 
hydrology for selected river catchments, for the 2050’s and 2080’s. 
 
Community Scoping Reports 
An internal gap analysis was conducted for each of the six municipalities, which identified 
priority climate change impacts, outlined related work done to date and identified priority gaps 
and opportunities to address changing climate conditions.  
 
Community Vulnerability Assessments (this document) 
This report is the final comprehensive report on the results of the year-long process outlined in 
Figure 1. Each community prioritized impacts for initial action planning employing a 
vulnerability and risk assessment.  
 
 

 
2 https://www.fraserbasin.bc.ca/Northeast_BC_Climate_Risk.html 

https://www.fraserbasin.bc.ca/Northeast_BC_Climate_Risk.html
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Figure 1. Northeast Climate Vulnerability Assessment Project Overview
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1.2 What determines risk and vulnerability to changes in climate? 
A key first step on the way to adapting to climate change is to consider what the relative risks 

and vulnerabilities are likely to be for the various components of the community. To do this, we 

have taken a commonly used approach to understanding risk and vulnerability, as represented 

in Figure 2:  

 

 
Figure 2. Assessing risk and vulnerability to changing climate conditions 

The risks posed by climate change are a combination of the characteristics of the climate-
induced hazard itself (e.g. magnitude of the hazard (such as flooding) and frequency) and how 
this interacts with human, built and ecological systems. The degree to which these systems are 
vulnerable, depends in part on whether they are exposed to the hazard, and how sensitive they 
are to its effects. For example, a housing development in a floodplain is exposed to flood risk 
while a subdivision at higher elevation is not. Similarly, a newer development built with 
floodproofing features is less sensitive than an older home without any such features. 

But vulnerability also depends on the ways in which the affected systems can anticipate, 
prepare and adapt to better manage the challenge (adaptive capacity). For example, 
communities with a well-developed emergency management system or who have used tools 
and resources to divert development to areas outside of the floodplain, are more adaptive to 
an increasing flood hazard.  

The degree of impact that occurs as a result (consequence), combined with how likely the 
event or impact is to occur, provides an indication of the degree of risk due to these changing 
conditions. 
 
  

Risk =

Consequence (degree 
of impact)

Adaptive Capacity (to what 
extent can the system prepare 

and respond?)

Exposure & Sensitivity (what is 
exposed and how sensitive is it to 

impact?)

Hazard (changes to climate)Likelihood (how likely 
is this to happen?)
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2. Methodology 
Risk management across domains follows the basic steps listed below and includes an iterative 
process of adaptive management and continuous improvement: identification of risk, analyzing 
risk to understand whether it requires a response, and choosing the best risk management 
options3. Several adaptation or risk-based planning tools are variations on these common steps 
(see Appendix A). All of these approaches use relatively qualitative assessment techniques for 
vulnerability and risk which is sufficient for a higher-level assessment (which is what we are 
aiming for with this project). This Vulnerability Assessment has a specific purpose of better 
understanding the range of impacts the community may face and prioritizing across and 
between them as a basis for deciding on where to focus their limited resources and time. The 
need for more detailed assessments may be identified as a near-term action step resulting from 
this prioritization process4. 
 
In order to consider the range of ways that a changing climate will impact the community and 
the work of the local government specifically, impacts were organized by municipal service 
areas, as shown in Error! Reference source not found.. These service areas were considered in 
the gap analysis, pre-workshop survey and throughout the vulnerability and risk assessment. 
 
This Vulnerability Assessment Report is the culmination of three key components: 

1. A community-level gap analysis; 
2. A qualitative vulnerability and risk assessment process with stakeholders; and 
3. An action planning process led by each community’s Climate Adaptation Team. 

 
Each of these components is outlined below (and in the associated appendices), followed by a 
discussion of the limitations of the methodology.  

 

 
3 See ISO 31000 Risk Management Framework https://www.iso.org/iso-31000-risk-management.html  
4 For example, an assessment of a sewerage area or a flood risk assessment can rely on damage-curves 
and specific calculations of consequences to provide quantitative detail where it is needed. Engineers 
Canada’s PIEVC protocol has a specific option to undertake a more detailed engineering study, and is a 
common approach to climate risk assessment for engineered infrastructure. 

https://www.iso.org/iso-31000-risk-management.html
https://pievc.ca/documents
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Figure 3. Municipal service areas were used to illustrate the range of areas impacted by climate change. 

 
 

2.1 Gap Analysis 
 
The gap analysis was conducted to produce the “Community Scoping Report” for Fort St John a 
stand-alone internal document for use by the local government. The gap analysis consisted of a 
combination of document review and interviews. Documents were reviewed to identify: 

• Key background and contextual information about the community and systems that may 

be vulnerable to climate change impacts; 

• Any policies or actions that directly or indirectly address potential vulnerabilities to 

climate change; 

• Any immediate or planned windows of opportunity for incorporating a climate lens; and 

• Any existing information, studies, and reports that contribute to an understanding of 

climate change projections or vulnerabilities in the community or the northeast region. 

Following the initial review of documents, a number of interviews were conducted with local 
government staff and other agencies, to fill in gaps in information. Information from these two 

Municipal  
Service Areas 
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key sources was compiled in the resulting report. Information gaps and opportunities for 
applying a climate lens were identified by service area (e.g. sewage and drainage, community 
development).  
 

2.2 Vulnerability & Risk Assessment Process 
This step in the methodology aimed to outline which impacts from a changing climate pose the 
greatest risk to each community, and thus form the basis for prioritizing near-term actions. To 
better understand the baseline knowledge and perspectives of participants about the impacts 
and potential for adaptation to changing climate conditions, a survey was conducted of 
confirmed participants in advance of the workshop. The compiled results of this survey across 
all participants in the region, are included in Appendix B. 
 
On March 7th, 2019 a workshop was held in Fort St John with City staff and other community and 
regional stakeholders, to discuss the possible climate impacts for the region, and begin to prioritize 
which impacts to focus on in the near term. 
 
24 people participated in the workshop in Fort St John with the following organizations represented: 
 

• Municipality of Fort St John (14) 

• BC Ministry of Transportation 

• Urban Systems 

• Northern Environmental Action Team (NEAT) 

• Recycleit Resource Recovery 

• BC Oil and Gas Commission 

• BC Hydro 

 
The workshop began with a summary of the regional climate projections outlined in the report 
“Climate Projections for the BC Northeast Region5.” Impact statements describing the types of 
impacts expected for the community (based on information from the Gap Analysis), were 
developed as the basis for discussion and input during the workshop. These impact statements 
were taken through a three-step process6, outlined in Figure 4 below: 
 

 
5 Produced by Pacific Climate Impacts Consortium and Pinna Sustainability, completed in 2019. 
6 The process used borrows from the ICLEI BARC process and employed the BARC rating scale for vulnerability. The 
focus for impact statement generation was the climate projections to 2050. When assessing vulnerability and risk, 
current community characteristics were used to simplify the process.  
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Figure 4. Three step vulnerability and consequence assessment method used in workshop 1 

See Appendix C for further detail on the assessment process used to qualitatively assess 
vulnerability (sensitivity x adaptive capacity) and consequence during Workshop 1.  
 
Three University-based experts with background in the Northeast region and climate change 
provided likelihood scores for the impact statements. The consequence ratings for the higher 
vulnerability impacts generated during the workshop were combined with these likelihood 
ratings to provide an overall risk score. Those impact statements that fall into the medium to 
high risk category were then cross-referenced with the gap analysis results and reviewed by the 
community’s Climate Adaptation Team in Workshop 2 to arrive at the final list of priority 
impacts.  
 

2.3 Initial Steps Toward Action Planning 
 

In order to operationalize the findings of this assessment process each community was invited 
to form a Climate Adaptation Team to attend the second workshop and lead the initial action 
planning. A description of the purpose, potential membership and functions of these teams is 
outlined in Appendix F. 
 
The final list of higher risk impacts was used as the basis for action planning. Action planning 
focuses on exploring options and next steps to reduce these key risks and enhance resilience to 
these climate impacts. Lower risk impacts were provided to the teams as well, to scan for those 
that could easily be addressed by low-effort/no-regret actions. The action planning process was 
introduced in Workshop 2, and then completed by each Climate Adaptation Team working with 
the support of the project team. Each community’s action plan was shared with NECRN 

Step 1: Generate 
Impact Statements

Add, change or 
drop Impact 
Statements (initial 
list generated from 
Gap Analysis). 

Provide additional 
detail to better 
understand each 
impact in this 
community.

Step 2: Assess 
Vulnerability

Provide a rating of 
“Sensitivity” and 
“Adaptive 
Capacity” for each 
impact statement

Prioritize higher 
vulnerability 
impacts

Step 3: Assess 
Consequence (Risk)

Provide a rating of 
“consequence” 
across five 
categories, for 
each of the higher 
vulnerability 
impacts

~50 Im pact 
Statem ents

~25  Im pact 
Statem ents

Gap Analysis 
+ Climate 
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members, who together identified opportunities for regional collaboration and learning. This 
process is outlined in Figure 5. 
 

 
Figure 5. Action planning process 

2.4 Limitations of the Methodology 
Efforts have been made at each step of the process to “ground-truth” results with those who 
have local knowledge and/or topic-specific expertise. However, there will be inevitable gaps 
and omissions due to the breadth of what is being considered. This report is to be considered a 
working document – as communities take the next steps to address priority impact areas, more 
information will emerge and be developed that will inform further steps. Adaptation 
assessment and planning is an inherently iterative process as understanding and conditions (i.e. 
the climate, political will, priorities, land use patterns, infrastructure needs, innovations, etc.) 
develop over time.  
 
Due to time and availability, the number of interviews for each community during the Gap 
Analysis was constrained and this limits the range or depth of perspectives that we were able to 
gather on specific aspects of system vulnerability. While additional information and 
perspectives were incorporated through stakeholder feedback on the impact statements in 
Workshop 1, this was still limited by the knowledge of participants who were able to attend. 
 
Numerous adaptation methodologies (i.e. see Appendix A for examples) rely on stakeholder 
opinions as a basis for vulnerability and risk assessment. That said, the qualitative approach to 
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risk and vulnerability assessment has a number of limitations. Ratings for sensitivity, adaptive 
capacity and consequence were all based on informed judgment of stakeholders who were 
present for Workshop 1. As such, there are gaps in the expertise and understanding of the 
relationships between future climate conditions and how these would affect various parts of 
the system. This was mitigated by having multiple people rate each impact statement and 
deliberate on the final rating assigned to each, along with two additional steps to double-check 
the results with participants and a further step of cross-referencing with information compiled 
during the Gap Analysis. Still, these are subjective ratings and may contain biases, for example: 

1) Recently experienced impacts may be rated higher in vulnerability and/or consequence 
2) More familiar impacts may be rated differently than less familiar impacts 
3) Impacts of general importance to participants may be rated more highly than others (e.g. 

someone who works on water treatment may rate associated risks more highly than 
those to emergency volunteer capacity) 

 
It is important to remember that the purpose of this assessment is to provide a basis for 
prioritizing more important impacts for the purposes of allocating time and resources to 
addressing these. This is a first step, providing a high-level assessment that supports the 
community to make more informed choices about how to prepare and adapt to the projected 
changes in climate conditions.  
 
Likelihood was rated by four academics with firsthand research experience in the Northeast 
region, in related fields. Their ratings were generally quite similar but not identical for all 
impacts, and were averaged where they did not converge.  
 

3. How Will Climate Conditions Change in Northeastern BC? 
 
The Northeast region can expect significant changes to its climate in the coming decades, 
including: 
 

• Increased precipitation across all seasons. The largest increases in precipitation will 

take place during the spring & autumn months during which, on average, the region can 

expect 30% more precipitation by the 2050s. This can lead to more frequent flooding 

and stress to ecosystems.  
 

• Summers will be considerably warmer. In the past, the region experienced an average 

of 12 days over 25°C annually. We can expect 32 days by the 2050s (49 days by the 

2080s). Lower elevations, where the majority of the population in the region resides, are 

expected to experience 40 days above 25°C by the 2050s and 60 days by the 2080s, with 

10 days above 30°C by the 2050s and 21 days over 30°C by late century. By the 2080s, 

summer temperatures in Fort St John are projected to be about as warm as Kelowna’s 

past summers (1980s).  
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• Summer is expected to remain the wettest season, though by a smaller margin. Even 

though precipitation is projected to increase slightly over summer months, on average, 

normal seasonal variability in precipitation plus hotter temperatures (and thus increased 

evaporation) could lead to drier, hotter summers, posing increased risk of wildfire and 

associated physical and mental health impacts.  

 

• Temperatures projected will trigger significant heat stress across the region. The ability 

to provide clean drinking water as a shared resource to communities, industry and 

agriculture may be strained. Higher demand for water during longer, hotter summers as 

well as during dry spells, could create challenges for water supply, water quality, 

livestock and crop yields. 
 

• Winter temperatures are also projected to warm. By the 2080s, January temperatures 
are projected to feel like March temperatures of the past, with warmer nights, 28% less 
frost days and 37% longer growing seasons than the past. More winter precipitation and 
later onset of freezing temperatures could potentially lead to additional annual freeze 
thaw cycles and more frequent rain-on-snow events. Shifting seasonal temperatures 
could also result in premature pollination of crops and increased invasive species and 
pests, impacting agriculture and forestry. 
 

• More extreme storm events in the future. As the climate warms, more moisture is held 

in the atmosphere, resulting in more intense precipitation during extreme events. 

Future storms may also bring stronger winds and hail events. These events will 

challenge regional infrastructure, and may overwhelm sewerage and drainage systems. 

Other extreme weather events of concern include river floods, high winds, drought, and 

wildfire. 
 

• Summer streamflow will decrease in all basins. Warmer temperatures means that 
relatively more precipitation will fall as rain rather than snow, which in general means 
an increase in winter runoff, reduced snowpack and an earlier freshet. Less water 
stored over winter and melted earlier in the year also means reduced summer and early 
fall streamflow. These changes will be exacerbated by increased evaporation, further 
contributing to increased stress to water resources. 

 
The projected changes to climate conditions for Northeastern BC7, are summarized in the tables 
below:  

 
7 Data as generated by Pacific Climate Impacts Consortium (www.pacificclimate.org) in the Regional Climate 

Projections Report. All projections are to the year 2050 unless noted. Change is relative to the baseline period of 
1971 – 2000. All projections are averages from Global Climate Models.  

http://www.pacificclimate.org/
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Table 1.Temperature 
Expect summers and winters to warm with summer days getting hotter 

Description of Metric Anticipated change for NEBC Lowlands 

Annual average temperature increase Average Annual temperature will increase 
+3.7°C by 2050 and +6°C by 2080s 

Overall Change: Summers get warmer with hotter “hot days” 

Number of days where maximum temperature is 
above 25°C 

Number of summer days increases by 50% 
(from 16 up to 24) 

Maximum daytime temp of the warmest summer 
day 

Warmest summer day is 3.7°C warmer 

Maximum night time temperature in the summer Hottest summer night is 3.3°C warmer 

Hot summer days = days above 30°C in any one year 
 

The number of summer days above 30°C is 
projected to occur 9 times/year by the 
2050s and 20 times/year by 2080s. 
(previously occurred ~1 time/year) 

Maximum daily temp expected to occur on average 
1:20 years (5% chance in any year that the temp 
could reach this magnitude). 

Very hot days increase in intensity from 
31°C to 38°C by the 2080s  

Overall Change: Winters get warmer, especially nights 
Min temp of the coldest night time in winter Coldest winter nights: 6.5°C warmer  

Max temp of the warmest night time in winter Warmest winter night: 2.4°C warmer 

Minimum daytime temperature of the coldest day in 
winter 

Coldest winter day: 6.2°C warmer 

Max daytime temperature of the warmest day in 
winter 

Warmest winter day: 1.5°C warmer 

Minimum night time temp expected to occur on 
average 1:20 years (5% chance in any year that the 
temp could reach this magnitude). 

Very cold nights are projected to warm 
from -44°C to -38°C 
 

Ice Days is an annual count of days when daytime 
high temp is less than 0°C 

17% fewer ice days 

 
 

Table 2. Heating and Cooling 
Greater need for summer cooling while winter heating demand decreases slightly 

Description of Metric Anticipated change for NEBC Lowlands 

Indicator for heating demand. 
(Total of the number of degrees below 
18°C that occur daily, summed over each 
day of the year) 

18% fewer Heating Degree Days 
 

Indicator for cooling demand. 
(Total of the number of degrees above 
18°C that occur daily, summed over each 
day of the year) 

600% more Cooling Degree Days (18 – 94 days 
lowlands) 
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Table 3. Growing Season 
 Longer growing season with a doubling of Growing Degree Days (GDD) 

Description of Metric Anticipated change for NEBC Lowlands 

Growing season length is the length 
between the first span of six days above 
5°C in spring, and the first span of six days 
below 5°C in the fall.  
 

Growing season length increases from 160 to 189 
days in 2050, and 205 days in 2080. 

Annual count of days when daily minimum 
temp is below 0°C 
 

17% fewer frost days 

GDD is an indicator for plant growth: 
Total of the number of degrees above 5°C 
that occur daily, summed over each day of 
the year.  
 

Lower elevations can expect 2000 GDD by 2080s 
(81% increase from the past) 

 
 

Table 4: Precipitation 
Expect more precipitation annually with the largest increases in the spring and autumn. 
Summer remains the wettest season to the 2050s. Expect an increase in frequency and 
intensity of rain events. 

Description of Metric Anticipated change for NEBC Lowlands 

Average seasonal changes in precipitation 
 

19% increase in spring precipitation, 15% increase 
in autumn, 7% in summer and 11% in winter 

Overall Change: Intensity (volume/ size of event) of significant rain events will increase 

Wettest day is the largest amount of rain 
that falls on any single day in the year on 
average 
 

17% increase (from 28mm) in amount of rain on 
the wettest day of the year 

Largest amount of precipitation that falls 
over a period of 5 consecutive days in the 
year. 
 

19% increase in rain amount over 5 consecutive 
days to 68mm by the 2080s 

Overall Change: More frequent intense precipitation events and more rain to fall during these 
events.  

Annual total precipitation that falls on the 
wettest days of the year (days where 
precipitation exceeds the 95th percentile 
amount recorded during the baseline 
period).  
 

The amount of precipitation falling on very wet 
days of the year, increases by 35% by 2050 and 
51% by 2080.  
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As above but 99th percentile 
 

The amount of precipitation falling on the wettest 
days of the year, increases by 59% by 2050 and 
78% by 2080 (from 35mm). 

Max daily precipitation expected to occur 
on average once in 20 years (5% chance in 
any given year) 
 

A 1:20 year return precipitation event will 
increase in intensity by 25% (to 61mm of 
precipitation) in a day 

 
 

4. What Impacts Can We Expect from These Changing Conditions? 
Workshop 1 participants from each community were invited to complete a survey (see 
Appendix B) that asked about climate-related hazards of concern for their community (Figure 6). 
The top concern across all communities was wildfire (78% of respondents ranked this as 
something they are most concerned about), followed by flooding (56%), other extreme events 
such as storms, hail, freezing rain (53%) and extreme rainfall events (51%). The climate-related 
hazard communities were least concerned about was extreme heat (20%).  
 

 
Figure 6. Current levels of concern about climate-related hazards for Northeast communities 

In terms of the impact that changing climate conditions could have on municipal service areas, 
respondents from Fort St John were concerned about a number of municipal services— 
79% of respondents were concerned about negative impacts to storm drainage, 63% were 
concerned about impacts to water supply, and 58% were concerned with hazard and 
emergency management and 57% were concerned with impacts on sanitation and sewer. 
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An important step in this assessment was to translate knowledge about the projected future 
changes in climate-related hazards into the impacts of concern to municipal service areas. 
Through the gap analysis and Workshop 1, information was gathered to create impact 
statements that clearly define the impact a changing climate would have on important aspects 
of community life. Impact statements combine specific climate hazard features (e.g. increasing 
potential for rain-on-snow events) with specific impacts to community functioning, assets 
and/or values (e.g. flooding, street closures and mobility issues). An example of an impact 
statement is:  
 
“Increasing potential for rain-on-snow events (and freezing rain) increases the risk of street 
flooding, street closures, mobility issues and potential damage to nearby buildings.” 

 
There is a wide range of potential impacts to municipal service areas of the changing climate 
conditions in the Northeast region – a detailed list is included in   
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Appendix D, which provides additional details relating to each impact statement.  
 
The full list of potential impacts to municipal service areas was prioritized through the 
vulnerability and risk assessment process, to identify those impacts of greatest concern and 
where attention should be prioritized in the near term. Those impacts are outlined in Sections 5 
and 6 below. 
 

5. What Impacts Are We Most Vulnerable To? 
As described above (see Figure 2) vulnerability is a combination of exposure (whether an 
element is exposed to the climate hazard), sensitivity (how sensitive the element is to its effects) 
and adaptive capacity (the ways in which the affected systems can anticipate, prepare and 
adapt to better manage the challenge). Based on the assessment completed in workshop 1, the 
following impacts (listed in Table 5 below) were identified as those the community is most 
vulnerable to, given current adaptive capacity.  
 

Table 5. Climate impacts with highest vulnerability in Fort St John 

Climate Hazard Impact Statement 

 

• Warmer winter temperatures may enable spruce beetle 
infestations which decreases local forestry incomes 

• Increasing freeze/thaw cycles decrease the durability of 
infrastructure (such as roads and trails) and increase 
maintenance needs, and safety 

 

 

• Variability and intensity of precipitation events in winter 
decreases safety and ease of travel, especially for mobility 
challenged individuals 

• Increasing surface run-off during the rainy season and 
decreasing recharge during the longer dry spells will impact 
groundwater 

• Increasing intensity of rainfall causes more frequent localized 
flooding and sewer surcharge, which damage buildings and 
can cause health impacts 

• Increasing intensity of rainfall makes crop planting and 
harvest more difficult for farmers 

• Heavy rainfall events lead to more frequent/intense overland 
flood events, increasing costs and requiring more capacity for 
flood clean-up and restoration 

• Increasing intensity of rainfall will increase erosion at storm 
sewer outfalls if not properly placed 

• Increasing intensity of rainfall may cause damage to key 
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infrastructure 

 
 

(i.e. storms, hail, 
extreme heat, wildfires, 
landslides) 

• Increase in extreme events cause more frequent power 
outages, in turn affecting power to critical infrastructure 

• Increasing intensity of snowfall, ice events and rain-on-snow 
events stretches the capacity of public works to respond and 
increases costs 

• Wildfires and landslides are more common, impacting 
evacuation routes and transportation in and out of the 
community. 

• Major events lead to impacted transportation routes within 
the regional district and municipality making it difficult for 
residents to access critical services, their employment, and 
healthcare.  

• Increasing frequency and intensity of extreme events locally 
and/or regionally puts pressure on the physical and 
emotional capacity of community staff & volunteers including 
ESS and fire fighters 

• Increasing extreme events decreases the durability of 
infrastructure generally (damage), leading to earlier 
replacement and increased maintenance needs 

• More frequent / larger scale emergency and disaster events 
locally &/or regionally place increasing demands on 
municipal resources and capacity for mitigation, planning, 
preparedness, response and recovery 

 

 

• Increasing number or magnitude of wildfires impacts the 
health of the community due to poor air quality days and 
mental health impacts 

• Hotter and drier conditions contribute to increasing wildfire 
risk in large forested areas (ecosystem and forestry industry 
impacts). 

• Inability to discharge effluent to the Beatton River in the late 
summer due to low flow 

 

 
 
In Summary: 
 
Urban flooding due to increased intensity and frequency of precipitation was identified as a 
major vulnerability for Fort St John. There is concern of flooding damaging key infrastructure 
such as roads and bridges as well as localized flooding impacting sewer surcharge which can 
damage buildings and impact health. The intensity of rain can also increase erosion at the storm 
sewer outfalls at Old Fort and Beatton. Overall, increased intensity and frequency of heavy 
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rainfall events is a concern for increasing costs and requiring more capacity for flood clean-up 
and restoration. 
 
Another major concern in Fort St John is that due to an increase in more extreme events (i.e. 
storms) there will be more wildfires and landslides which will jeopardize key evacuation and 
transportation routes in and out of the city. For example, Taylor Hill and Pine Pass have already 
experienced flooding and landslides and there is a concern that detour routes are challenging 
to develop in a timely way that satisfies both community and industrial needs. There is also 
concern of increasing extreme events impacting critical infrastructure and the ability of the 
municipality to respond (i.e. resources and planning, preparedness, response and recovery). 
 
There were vulnerabilities identified from warmer winters, particularly related to potential 
spruce beetle infestations and the impact this would have on forestry incomes. Warmer winters 
can also bring increased freeze/thaw cycles which can impact durability of roads, trails and 
sidewalks causing increase in maintenance needs and concerns for safety. 
 
Overall, there is concern that hotter drier summers will result in an increasing number and 
magnitude of wildfires in the Fort St John region. The forest industry would be vulnerable to 
wildfires as would the health of the community from poor air quality and mental health impacts.  
 

6. Which of These Impacts Pose the Highest Risk?  

As Figure 2 depicts, risk is a product of consequence and likelihood. The degree of impact that 
occurs as a result of the climate hazard (consequence), combined with how likely this is to 
happen, provides an indication of the degree of risk due to these changing conditions. 

 
Risk results from the Fort St John workshop fall in the medium-low, medium and high 
categories of risk. None of the impacts were assessed as low risk.  To be rated high risk, the 
impact has a combination of high consequence rating and medium or high likelihood rating, 
high ratings for both, or a medium consequence rating and high likelihood rating. Table 6 below 
summarizes the risk assessment results, also indicating which service areas are most affected 
by each impact statement. 
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Table 6. Summary of Climate Hazards and Risk Ratings for Fort St John 
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In Fort St John, the 10 impacts that emerged as the highest risks (Table 6) cut across several 
anticipated changes to the climate from warmers winters to hotter drier summers and increase 
in precipitation to more extreme weather events. 
 
The increased risk of wildfires, landslides and flooding was relatively high in this assessment, 
including the direct impact on infrastructure, evacuation and transportation routes as well as 
indirect impacts on the physical and emotional capacity of community staff, volunteers and 
residents to respond to extreme events. Increased heavy rainfall presents a risk of more 
flooding and subsequent damage to key infrastructure (roads, bridges, sewers) and puts 
increasing demands on municipal resources, staff and capacity for planning, preparedness, 
response and recovery. 
 

7. Initial Action Ideas 
 

Community-specific 
In September 2019, the project team from Fort St John put together initial action ideas for 
addressing the highest risk impacts. For each higher risk impact the team began developing: 

• A list of actions, 

• A description of the action, 

• The status of the action (underway, act now / by X year, monitor or investigate further), 

• The range of funding and HR to carry out the action (low, medium or high), 

• Next steps, and  

• Notes on how well the action addresses evaluation criteria 
 
To view the initial action ideas for Fort St John, please visit Appendix G. Detailed Action Plan. 
 

Region-wide 
Adapting effectively and building resilience to a changing climate will require action at both a 
local and regional level. Actions that lend themselves to regional collaboration were discussed 
with the Northeast Climate Risk Network throughout the course of this project.  Broadly across 
hazards, the Network provides opportunities to: 

• share purchasing power for hard goods or common consultancy needs; 

• advocate as a united front with stakeholders and other levels of government; 

• avoid costly projects if recommendations or best practices from one municipality can be 
transferred to another; 

• share progress and discuss barriers and solutions and; 

• partner as a group on common projects and work with the regional governments and 
other stakeholders.  

 
Hazard-specific opportunities for regional collaboration are summarized in Table 7 below. 
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Table 7. Potential opportunities for regional collaboration across the Network. 

Climate Hazard Impact Statement 

 

• Chetwynd and Dawson Creek have parallel processes currently 
including identifying and studying the hazard, mapping flood 
extents, coming up with mitigation options and including findings 
in the OCP. While at different steps, this provides an opportunity 
to learn from each process and pass lessons on across BC. 

 
 

 

• The region has to work together and work with the Province on 
understanding forest management for pest (and wildfire) 
resilience 

• Snow and ice clearing policies and road and bridge closure policies 
came up frequently as requiring updates and clear communication 
to the public. Sharing policies and best practices makes sense.  

• Steaming vs. Heat tracing culverts. A study across municipalities 
and conditions would provide more fruitful conclusions and 
recommendations.  

• PRRD Everbridge Emergency Notification System collaboration 
o Freezing rain information and health and social wellness 

information is shared on this platform already 

• Could intentionally set up to trial different types of materials to 
use on various roads during temperature fluctuations.  

• Invasive species programs provide another opportunity to learn 
from each other and possibly collectively hire consultants.  

 

• There are several sewage and drainage studies underway in the 
region. Resultant recommendations could be shared with the 
network via webinar with consultants on hand. 

• Understanding how to incorporate new rainfall projections and IDF 
curves into design could be done by a common consultant or 
process shared by one municipality to the others.  

• Several municipalities are further ahead on green infrastructure 
use (for infiltrating rainfall). Sharing actions and any pamphlets 
produced for the public is an opportunity for collaboration.   

• Dawson Creek has significant expertise in watershed and riparian 
health and may focus more on this area. Best practices could be 
shared through the Network meetings.  
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(i.e. storms, hail, 
extreme heat, 

wildfires, landslides) 

• Set up a more formal contact person and liaison between the 
Network and the Ministry of Transportation and Infrastructure. 
They have done significant work on climate change guidelines and 
the Network municipalities identified flooding, landslides and 
wildfires to have the potential to limit access to their communities.  

• Several communities will refresh or initiate landslide and steep 
slope reviews. This provides an opportunity to share consultants 
or at least process and best practices. Translating findings into 
land use controls may also be an area to share ideas.  

• Asset management becomes an important element of ensuring 
infrastructure is resilient to climate change. Opportunity: 
collaborating on a project to apply a climate lens to asset 
management (in one area or across the board). 

 

• Air quality monitoring is already completed by Oil and Gas 
industry. Collaboration with industry could add air quality data for 
rural and urban areas. 

• Municipalities have Community wildfire plans at different stages of 
development, update and implementation. Opportunity to learn 
from each other and also possibly share a consultant from out of 
town for economies of scale. 

• Fuel removal communication / education campaign could be 
shared 

• Network could partner with the regional health authority to have 
consistent messaging on wildfire smoke, heat and health  

• Municipalities all work on water conservation techniques for 
drought. Many deal with agriculture and/or industry water needs 
as flow volumes change, and as a result, there are lessons to be 
shared. 

 

 
 

Key Competencies for Advancing Adaptation 
As part of the Gap Analysis at the beginning of this project, the consultant team provided an 
initial assessment of Fort St John’s stage of development around climate change adaptation 
planning, using the Climate Adaptation Maturity Scale developed by the Federation of Canadian 
Municipalities. The checklist version used to guide the assessment, is included in Appendix H.  
 
The scale has three competency areas: policy, human resources and governance, and technical 
and risk management capacity. Each competency area has 5 levels through which a municipality 
can progress.   
The competencies are: 

• Policy: Putting in place policies and objectives related to the development of an 

environment and vision that supports local climate adaptation. 
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• Human resources and governance: Ensuring staff and council are equipped with the 

mandate, understanding, skills and knowledge needed to support local climate 

adaptation. 

• Technical and risk management capacity: Preparing the tools needed to deliver 

adaptation initiatives and manage operations in a way that minimizes climate risk (e.g. 

software, hardware, maps, models, etc.). 

At the beginning of this project, Fort St John was considered to be at Level 1 for two of the 
three competencies in the Climate Adaptation Maturity Scale (Human Resources and 
Governance and Technical and Risk Management Capacity) and Level 2 for the Policy 
competency. 

 
At the end of the action planning process, the assessment using the Maturity Scale was 
completed again. Based on this assessment, Fort St. John is working on level 2 for Human 
Resources and Governance as they build awareness of the work completed during this project 
with decision-makers and leaders across the organization. Level 2 for Policy will be completed 
at the end of this project. 
 
 

Next Steps 
The Climate Adaptation Team is well-positioned – with an overall understanding of the climate 
projections, potential impacts and priority risks – to continue working across disciplines in the 
organization and in collaboration with community stakeholders to mitigate risks and build 
resilience to changes in climatic conditions moving forward. The initial action ideas included 
above and in Appendix G provide direction and focus in these next phases of the work.  
 
An important aspect of implementation is continual monitoring and review. With climate 
change, more so than some other things that we plan for, conditions are highly complex and 
will continue to change and evolve over time. As a result, we need to continue to monitor 
changes to: 

1. Climate projections – particularly any regional and local data; 
2. Actual and potential impacts – for example, air quality due to wildfire was not a 

common concern just a few years ago. New impacts will emerge and existing ones will 
evolve; 

3. Opportunities to mitigate risks and build resilience – windows of opportunity should be 
constantly in mind to take advantage of sources of funding, partnerships, awareness, 
and political will, etc. 

 
It is recommended that the Climate Adaptation Team develop a monitoring and review 
strategy to ensure that this function is continually addressed. This may include: 

• A review of the climate science every 3-5 years 

• A scan of existing and emerging impacts every 1-2 years  

• Re-evaluating the top priority impacts and action ideas every 2-3 years 
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As well, the NECRN is a valuable resource for all communities in the region that will require 
ongoing participation and investment of time and energy by its members to cultivate that value. 
The Fraser Basin Council will be convening the network in January of 2020, creating an 
opportunity to identify some initial areas of collaboration and joint projects. Generating some 
early wins and getting some experience in working together across communities would be a 
helpful foundation for the work moving forward.  
 
 

8. Conclusion 
 
The six communities in the Northeast Climate Risk Network have all experienced climate-
related shocks (such as a flood or wildfire) or a stress (such as drier conditions, or more rain-on-
snow events in the winter) in recent years. These events have impacted city services, 
community assets and residents.  The climate vulnerability assessments have built on the good 
work started in each community to prepare and respond to a changing climate.  
 
Based on information provided in an initial community-specific Gap Analysis and the climate 
projections for the region for the time periods of the 2050s and 2080s, staff and stakeholders 
from the communities and the region identified impacts to a range of service areas. The 
vulnerability of certain assets or areas was assessed and risk ratings supported prioritization of 
the impacts to ensure that resources can be directed to where they are most needed.  
 
Throughout the process there were opportunities to learn from and share with others across 
the network, and to develop capacity within communities to continue with this work. Within 
each community, cross-disciplinary staff teams considered the top risks for their community as 
they identified and developed action ideas to mitigate risks, and to prepare and respond to the 
climate change-related impacts. These teams are well-placed to continue to guide and lead this 
work forward into implementation and ongoing monitoring and iterations. A range of possible 
ways to work together, capitalize on resources across communities, and maintain and build 
capacity as a region were identified.  
 
Together, these assessment results and the initial action ideas developed by the Climate 
Adaptation Teams reflect the growing capacity of each community and the Northeast Climate 
Risk network as a whole to form a strong foundation for building resilience across the Northeast 
Region. 
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Appendix A. Risk-based Adaptation Planning Tools 
Infrastructure or risk-specific assessments, such as an assessment of a sewerage area or a 
coastal flood risk assessment can rely on damage-curves and specific calculations of 
consequences to provide quantitative detail where it is needed. Engineers Canada’s PIEVC 
protocol has a specific option to undertake a more detailed engineering study—the need for a 
more detailed assessment like this is something that may be identified through the more 
qualitative risk assessment. This higher level risk assessment has a specific purpose of better 
understanding the range of impacts the community may face, and prioritizing across and 
between them as a basis for deciding on where to focus their limited resources and time.  
  
The risk-based land use guide for Canada outlines steps for planning including:  

• establish the community needs, 

• define hazard potential, 

• identify what could be harmed, 

• calculate potential losses (consequences),  

• recommend safe land-use, 

• and monitor decision success.  
 
The UKCIP tool  (Adaptation Wizard) for planning looks at current climate vulnerability and 
future climate vulnerability (risk included) before brainstorming adaptation options and 
monitoring and reviewing iteratively.  
 
The ICLEI BARC tool follows 5 milestones including: 

• initiating (taking a first look at impacts and adaptation actions underway; 

• researching climate science and completing vulnerability and risk assessments;  

• planning (identifying and evaluating actions);  

• implementation and; 

•  monitoring and review.  
The ICLEI BARC tool relies on clear impact statements throughout the vulnerability and risk 
assessments. 
 
The International Standards Association (ISO) published a standard for climate change 
adaptation (ISO 14090) in June, 2019.  The standard provides a framework to help organizations 
consider climate change adaptation in policies, strategies and plans. A companion standard (ISO 
14091) is under development currently and will specify risk and vulnerability assessment steps.  
 
In July, 2019 the provincial government published the Preliminary Strategic Climate Risk 
Assessment for British Columbia. The publication includes a strategic climate risk assessment 
framework for B.C that was developed to be scalable to analyze risks at multiple levels and a 
variety of climate-related risks. The framework has 4 steps: 

• Understand the Context (including scope and objectives and audience); 

• Identify risk events (they use a scenario approach to risk events); 

https://pievc.ca/documents
https://pievc.ca/documents
http://hazuscanada.ca/sites/all/files/land-use_guide_struik_2015-10-21.pdf
https://www.ukcip.org.uk/wizard/getting-started/
http://www.icleicanada.org/adaptationtool
https://www.iso.org/news/ref2405.html
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• Analyze risks (Likelihood and Consequence); and 

• Evaluate risks (rate risks and assess the adequacy of existing risk mitigation). 
 
The new Temperate tool for use in the US, identifies hazards for the specific region populated 
from National Climate Assessments and other research. Hazards are translated into suggested 
risks for communities focusing on several priority community systems. Adaptive Need is 
calculated from a ranking of Impact Magnitude and Adaptive Capacity and is used to prioritize 
the risks. Actions are pre-populated based on prioritized risks.  
 
The Infrastructure Canada Climate Lens – Climate Change Resilience Assessment recommends 
employing the principles of ISO 31000 Risk Management Standard with future climate 
conditions and impacts. If climate risks to the project in question are identified, an analysis of 
likelihood, consequence and vulnerability should be summarized and resilience measures taken. 
Using impact statements is recommended as is assessing risk across a range of domains such as 
public safety, economy etc. Methodologies listed as consistent with ISO 31000 are Envision, 
PIEVC and SuRE, not surprisingly all with a focus on Infrastructure.  
 
The most common steps in adaptation methodologies are outlined below in Table 8, with a 
description of how this project undertook each step. This project will not complete the full cycle 
of adaptation planning, but will provide each community with an actionable assessment of 
priority risks and identify key next steps for adaptation and adaptation planning.

https://www.cakex.org/tools/temperate-your-climate-adaptation-planning-companion
https://www.infrastructure.gc.ca/pub/other-autre/cl-occ-eng.html#3.4
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Table 8. Steps in Climate Change Adaptation Methodology 

 Description / Questions to answer Methods used 

Determine the current 
and potential hazard 

In this step climate-related hazards are identified. 

• What climate-related issues are we concerned 
about that could cause us harm? 

• What events have occurred to date and what 
were the consequences?  

• With climate projections in hand, what are the 
hazards and opportunities in climate conditions 
that we could face by 2050 and/or 2080? 

Regional climate projections report (separate from 
this project) and Community Scoping Reports. 
 
 

Impacts: identify what 
could be harmed and 
what could benefit from 
climate-related changes 

This step contextualizes the current and anticipated 
climate-related hazards into how they will impact the 
community.  

• Impact Statements (ICLEI BARC methodology 
and Infrastructure Canada Climate Lens). 

Scoping Report, survey and ground-truthing of 
impact statements in Workshop 1. 

Assess Vulnerability  A vulnerability assessment investigates what and who 
are most vulnerable to the climate-related impacts 
(and opportunities).  

• Where is the community the most vulnerable? 

• What is in the way of/exposed to the hazard? 

• What is very sensitive to the hazard vs. very 
resilient (sensitivity)? 

• Where is there high versus low capacity to 
adapt to the change or hazard (adaptive 
capacity)? 

Workshop 1: 

• Review and rate impacts for exposure and 
sensitivity 

• Identify impacts where there is low versus 
high adaptive capacity 

• Provide an assessment rating for overall 
vulnerability to key impacts 

Assess and Prioritize 
Risks 

The assessment of risk further prioritizes where to 
focus resources for adaptation by identifying where 
high likelihood of an impact coincides with high 
consequences.  

• For the impacts identified as having high 
vulnerability, determine the consequences that 
will result for people and things exposed to the 
potential impact 

Initial assessment in Workshop 1: 

• Consequence ratings of high vulnerability 
impacts 

 
Likelihood ratings developed by the project team 
with expert input. 

• Rank overall community risk from these 
impacts 
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• Assess risk across a range of consequences – 
i.e. to safety, to the environment, to the 
economy, etc.  

Prioritize where the need is greatest for adaptation 
action (risk management) in the community 

• Completed in many different ways but 
generally where a community is the most 
vulnerable and has the highest risk is targeted 
first for risk management action.  

Develop and evaluate 
adaptation options 

Once impacts are prioritized, actions and measures can 
be planned to reduce the risk of the impact and/or 
reduce the vulnerability of the system.  

• Generate strategies and actions to reduce risk 
and vulnerability to priority impacts.   

 
Some actions are going to have a greater effect relative 
to the investment made, be more easily implemented 
than others or be more flexible to future climate 
ranges. 

• Develop evaluation criteria and apply to the 
actions  

Workshop 2 

• Brainstorm and discuss actions to reduce risk 
and vulnerability for prioritized impacts 

• Practice evaluating the actions 

• At this stage this is an introduction to 
developing and evaluating options – we will 
not be developing a comprehensive set of 
actions, but we will consider what options 
are available and what initial steps can be 
taken. 

 

Implement  
 

Detail actions including timeline, funding source if 
needed, responsibility and accountability.  

Each community Climate Adaptation Team will be 
tasked with developing an initial action plan, with 
guidance from the project team.  
 
Final videoconference: 

• Communities share their priorities and 
action plans with other NECRN members 

• Discuss common interests, synergies and 
opportunities for collaboration 

 

Monitor and Review  
 

A monitoring and review strategy should be included in 
planning documents and government process planning.  
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Appendix B. Regional Results of Pre-Workshop Survey 
Background 
In total 55 people completed the survey from across five communities (no one from Pouce Coupe completed the survey), see Figure 
7. Given the low responses from several communities, this survey cannot be considered statistically representative sample of those 
that attended Workshop 1. 

 
Figure 7. Survey Respondents from Across Communities 

 
Most respondents were from a local government, followed by the private sector. 
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Table 9. Respondents by Sector 

 
 

Understanding of Climate Change 
Overall, 60% of respondents self-reported that they had a ‘moderate’ level of understanding of climate change. Dawson Creek (22%) 
and Fort St John (16%) had the most respondents with a ‘high’ level of understanding of climate change. 
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Figure 8. Survey respondents understanding of climate change 

 

Action to Address Climate Change 
Overall, 42% of respondents (across all communities) disagreed or strongly disagreed that their community was doing enough to 
adapt to a changing climate.  A significant number of respondents (33%) did not know if their community was doing enough. 
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Figure 9. Survey respondents’ agreement that their community is doing enough to adapt to climate change.  

 

• In Dawson Creek, 33% agreed that their community was doing enough to adapt to climate change (44% of respondents either 
disagreed or strongly disagreed). 

• In Chetwynd, 14% agreed that their community was doing enough to adapt to climate change (57% disagreed or strongly 
disagreed)  

• In Fort St John, 42% agreed that their community was doing enough to adapt to climate change (37% disagreed) 

• In NRRM, 9% agreed that their community was doing enough to adapt to climate change (36% disagreed or strongly disagreed 
and 55% did not know) 

• In Tumbler Ridge, an equal amount of respondents (33%) agreed, disagreed and did not know that their community was doing 
enough to adapt to climate change 
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Concerns about Effects of a Changing Climate 
The top concern across all communities was wildfire (78% of respondents ranked this as something they are most concerned about), 
followed by flooding (56%), other extreme events such as storms, hail, freezing rain (53%) and extreme rainfall events (51%). The 
climate impact communities were least concerned about was extreme heat (20%). 

 
Figure 10. Concerns about effects of climate change 

There were some differences across communities related to the top concerns from a changing climate: 

• Dawson Creek was the most concerned about flooding and wildfires (both were ranked by 66% of respondents as a top 
concern) 

• Chetwynd was most concerned about flooding (86%); 

• NRRM (91%), Tumbler Ridge (100%) and Fort St John (79%) were most concerned about wildfire. 
There was a comment/question about whether climate change is having an impact on species (i.e. caribou herds). 
 

Climate Change Impacts on Municipal Services 
The top municipal services that communities are concerned will be negatively impacted by climate change: 
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• Chetwynd: Transportation (86%) and storm drainage (71%) 

• Tumbler Ridge: Transportation (100%) and storm drainage (100%) 

• Dawson Creek:  Relatively equal concern for many municipal services: water supply, storm drainage, transportation, hazard 
and emergency management (all ranked by 67% of respondents as being negatively impacted) 

• Fort St John: Storm drainage (79%) and water supply (63%) 

• NRRM: Storm drainage (73%) and relatively equal concern for several other municipal services 
 
About 50% of respondents (across all communities) felt that there are potential positive impacts on parks, green space and 
economic development (agriculture, industry, tourism). 

• There is a sense that the NE will become a more desirable place to live as the winters warm and the population will increase, 
leading to economic development (Chetwynd) 

• Some feel that there will be potential for new crops and agriculture. 

• Others see there will be trade-offs and difficult to see this as negative or positive for one region—for example, climate 
change will have negative impacts for oil and gas (ice roads), but may have positive benefits for agriculture and facilities will 
require less energy for heating in winter. 

 

Climate Change Adaptation in Your Work 
How often to you consider climate change in your work? 
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Figure 11. Frequency for considering climate change in one’s work. 

 
Differences between communities: 

• Dawson Creek reported considering climate change in their work much more often than the rest of the communities (56% 
often; 11% sometimes; 22% not at all).   

• In NRRM several people do not consider climate change in their work at all (36%).  (Quote from NRRM: It is not currently part 
of regular evaluation or decision-making.)  

 

Capacity Building 
Most respondents said that more information about specific risks and impacts of climate change on their work (67%) would help 
them to more fully include adaptation in their role. The other top named supports would be ‘more data or information about 
climate change’ (60%) and training (60%). 
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Figure 12. Perception of need for climate change adaptation supports 

 

Barriers to Climate Change Adaptation 
The top named barrier to including climate change adaptation in their work across communities was ‘insufficient knowledge’ (49%) 
followed by ‘insufficient staff time or resources’ (47%). 
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Figure 13. Barriers to climate change adaptation 

In some communities, ‘lack of political will’ was a top barrier (Dawson Creek, 67%) and also ‘lack of clarity of who should be leading 
this’ (NRRM, 46%). In Tumbler Ridge, 100% of respondents (3 people) indicated that climate change adaptation was ‘not seen as the 
mandate of their organization’. 
 
Respondents indicated that the key stakeholders that should be involved in developing climate change adaptation measures include 
local or regional governments, provincial government, health sector, resource and industry, and the private sector (Figure 14). 
Nearly 75% of indicated all of these sectors needed to be involved in developing adaptation plans and 72% of respondents indicated 
that all of these sectors should be involved in implementing adaptation plans. 
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Figure 14. Perception of key stakeholders that should be involved in developing climate change adaptation measures 

  
Other organizations that were named as important to include are: 

• NEAT (Northern Environmental Action Team) 

• Resource industry and private sector 

• Emergency Management BC 

• Fire Departments 

• Health Authority 
 
  



 44 

Appendix C. Qualitative Vulnerability and Risk Assessment Process 
Step 1: Generate Impact Statements 
Based on the regional climate projections summarized above, five overall changes to climate conditions were used as a basis for 
grouping types of impacts that communities in the Northeast are likely to face: 
 

1. Warmer winters 
a. Average and low temperatures in winter will warm 
b. Shorter winter season 
c. Fewer Heating Degree Days 
d. Less ice days 
e. More precipitation falls as rain, and less as snow 
f. Peak flows and snowmelt in spring occur earlier 

 
2. Hotter, drier summers 

a. Number of summer days increases 
b. Average and high temperatures (daytime and night) get hotter 
c. Very hot days are hotter, and occur more frequently 
d. A combination of hotter temperatures and changing precipitation & hydrology patterns leads to greater likelihood of 

dry periods and drought conditions in summer and fall 
e. Longer potential growing season 

 
3. Increasing frequency and intensity of precipitation 

a. Annual and seasonal precipitation increases, especially in spring and fall 
b. Large precipitation events occur more often 
c. More precipitation falls during large precipitation events 
d. Rain-on-snow events are more likely 

 
4. Increase in extreme weather events (windstorms, hail, extreme heat, forest fires) 

a. Due to a combination of changing conditions, unusual events such as large windstorms and hail events may occur 
more frequently 
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b. Due to increasing temperatures and drier periods in summer and fall, extreme heat events and forest fires may occur 
more frequently 

 
5. Increased riverine flood risk 

a. A changing snowpack, snowmelt timing and increased intensity and frequency of precipitation lead to greater risk of 
riverine flooding 

 
Within each of these categories, a set of “impact statements” was generated based on information compiled in the Gap Analysis8. In 
the first part of the workshop, participants were asked to “groundtruth” these impact statements, providing any additional 
information to describe the specific way this would affect their community. In addition, participants were asked to remove any that 
did not apply to their community, add any that were not already included, and make changes as appropriate. The full list of impact 
statements and the additional detail provided, is included as   

 
8 In January 2019 a community scoping report was developed for each community that presented an overview of themes and 
findings from a literature review; a summary of contextual information from regional climate projections reports,  priority impacts,  
identification of gaps and opportunities for adaptation planning and implementation (based on the literature review and interviews), 
and an assessment rating using the “Climate Adaptation Maturity Scale”. 
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Appendix D.  
 

Step 2: Assessing Vulnerability 
 
Vulnerability is a combination of “Sensitivity” and “Adaptive Capacity,” as described in Figure 2. In Step 2, participants individually 
provided ratings for both Sensitivity and Adaptive Capacity, for each impact statement that they felt confident rating. Where there 
were large discrepancies among group members’ ratings for an impact statement, discussion ensued to land on a common rating. 
Ratings were on a scale of 1 to 5 (see Error! Reference source not found. for details). These overall ratings were then used to place 
the impact statement on a “vulnerability matrix” to sort and identify those that were higher vulnerability. Error! Reference source 
not found. shows the section of the matrix identified as “higher vulnerability” (marked with an asterisk). Those that were 
categorized as higher vulnerability were then checked with participants in the workshop, with the opportunity to drop any that 
didn’t make sense, and/or make a case to add back in others rated slightly lower. Through this process, an overall list of around 50 
impact statements was cut to about half. 
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Figure 15. Sensitivity and adaptive capacity rating scales Used in workshop 1 assessment process 

Assessing Vulnerability: Rating Sensitivity and Adaptive Capacity 
 
Instructions: Use these rating scales to assess each impact statement at your table 
 

1. Think about: “Is the system / asset / group of people represented in the impact statement subject to existing or anticipated 
future stress? How will the impact exacerbate existing stress?” 

 
Sensitivity Rating: 

2. If the impact occurs, will it affect functionality (the ability of the system / asset / group of people to serve its purpose or 
provide the use it is designed for)? 

 

1 
No: 
Functionality will 
stay the same 

2 
Unlikely: 
Functionality will 
likely stay the same 

3 
Possibly:  
Functionality is likely to 
get worse 

4 
Likely: 
Functionality will get 
worse 

5 
Yes: 
Functionality will 
become unmanageable 

 
 
Adaptive Capacity Rating: 

3. Can the system / asset / group of people adjust to the projected impact with minimal cost and disruption? 
 

1 
No: 
will require 
substantial costs 
and intervention 

2 
Unlikely: 
Will require significant 
costs and intervention  

3 
Possibly: 
Will require some costs 
and intervention 

4 
Likely: 
But will require some 
slight costs and 
intervention 

5 
Yes: 
Little to no costs or 
intervention will be 
necessary  

 



 48 

 
Figure 16. Vulnerability assessment matrix, based on BARC-ICLEI 

 

Step 3: Assessing Risk 
 
Risk is a combination of “Consequence” and “Likelihood,” as described above. In Step 3, participants assigned consequence ratings 
together as a small group. Each of the highest vulnerability impact statements included in Step 2 was assigned a rating from low to 
high in five categories (affected people, economy, critical infrastructure, environmental, and cultural). These overall consequence 

  

 SENSITIVITY No Unlikely Possibly Likely Yes 

ADAPTIVE 
CAPACITY 

 S1 S2 S3 S4 S5 

No AC1  
 
 
 

 

* * * 

Unlikely AC2  
 
 
 

 

 * * 

Possibly AC3  
 
 
 

 

 * * 

Likely AC4  
 
 
 

    

Yes AC5  
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ratings were then combined with ratings of likelihood for each of these types of events, provided by expert reviewers (see Appendix 
E. Heat Map 
Risk results from the Fort St John workshop fall in the medium-low, medium and high categories of risk. None of the impacts were 
assessed as low risk.  To be rated high risk, the impact has a combination of high consequence rating and medium or high likelihood 
rating, high ratings for both, or a medium consequence rating and high likelihood rating as per the heat map below (Figure 17).  
(Note: Each impact statement is indicated by a number, corresponding to Table 10 below. 

 
Figure 17. Heat Map characterization of risk ratings for highest vulnerability impact statements 
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For the reference of staff as they work with this prioritized set of risks in their planning, the following comments were provided in 
workshop 2, to modify the placement of top risks based on their professional judgment: 
 

• #5: Likelihood impact occurring and consequence related and merging to #34 

• #48: Less consequence; areas impacted are not sensitive locations 

• #45: More consequence; no backup system in place 

 
 
 

Table 10. Highest risks identified for Fort St John 

Climate Hazard Impact 
statement 

# 

High Risk Impact Statements in descending risk score order 
 (Likelihood X Consequence) 

 

47 Wildfires and landslides are more common, impacting evacuation routes 
and transportation in and out of the community 

 

40 Potential damage to key infrastructure (roads, bridges, culverts outside 
of town) from heavy rainfall 

 

34 Increasing intensity of rainfall causes more frequent localized flooding 
and sewer surcharge, which damages buildings and can cause health 

impacts 

 

50 Increasing frequency and intensity of extreme events locally and/or 
regionally puts pressure on the physical and emotional capacity of 

community staff & volunteers including ESS and fire fighters 

 

19 Increasing freeze/thaw cycles decrease the durability of infrastructure 
(such as roads and trails) and increase maintenance needs, and safety 

concerns 

 

67 Inability to discharge effluent to the Beatton River in the late summer 
due to low flow 
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15 Warmer winter temperatures may enable spruce beetle infestations 
which decreases local forestry incomes 

 

46 Increasing intensity of snowfall, ice events and rain-on-snow events 
stretches the capacity of public works to respond and increases costs 

 

52 More frequent / larger scale emergency and disaster events locally &/or 
regionally place increasing demands on municipal resources and 

capacity for mitigation, planning, preparedness, response and recovery 

 

66 Hotter and drier conditions contribute to increasing wildfire risk in large 
forested areas (ecosystem and forestry industry impacts) 
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 for full list of consequence and likelihood scores).  
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Appendix D: Impact Statements with Additional Detail 
This table includes all impacts generated throughout the adaptation planning process with Fort St John with additional notes added 
from participants in the workshops. 
 

Climate – related hazard (shock): Increase in other extreme events (storms, hail, extreme heat, wildfires, etc) 
 

# Impact Statement Vulnerability Detail 

47 

Wildfires and landslides are more 
common, impacting evacuation routes 
and transportation in and out of the 
community. 

-The regional transportation system is vulnerable to disruptions due to 
extreme weather events and hazards such as floods and landslides. Many 
communities rely on ‘just on time’ deliveries for the basic necessities of 
life. If roads are impacted there is a possibility of food shortages. 
-Two main routes: Taylor Hill and Pine Pass - both already experiencing 
impacts (landslides, flooding/washout) 
-Risks increased especially for emergency response 
-Longer-term - dramatically increased costs for supplies 
-Challenging detour routes - timely and hard to satisfy industrial demands 

50 

Increasing frequency and intensity of 
extreme events locally and/or regionally 
puts pressure on the physical and 
emotional capacity of community staff & 
volunteers including ESS and fire fighters 

Economic cost to City 
-Staff taking time away from other projects 
-Unsure if there will be an increase in use of the Employee Family 
Assistance Program 
-Stress on workforce  
-Uncertain risk assessment levels, as climate change/major events carrying 
increasing uncertainty 
-Increasing wildfires and other natural hazard events in the region impact 
the community and organization as the city becomes a reception area and 
provides EOC and ESS support 

46 

Increasing intensity of snowfall, ice 
events and rain-on-snow events stretches 
the capacity of public works to respond 
and increases costs 

Already struggle with snow removal at level of resident expectation 
-Direct impact on taxation 
-Managing public expectations 
-Ice storms - weight breaking power lines, communication towers 

52 More frequent / larger scale emergency Emergencies require tremendous resources in time, money, and 
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and disaster events locally &/or regionally 
place increasing demands on municipal 
resources and capacity for mitigation, 
planning, preparedness, response and 
recovery 

manpower, equipment, etc. 
-Risk of the unknown - how do you prepare for what we don't know? 
 
 
 

45 
Increase in extreme events cause more 
frequent power outages, in turn affecting 
power to critical infrastructure 

Absolutely true! 
-Preparedness is key - maintaining education for residents  
-Frequency and duration of events will increase risk for vulnerable 
population (-40 degrees C is deadly) 
-City is purchasing/installing backup generators at critical infrastructure 
-Long term risk - water supply linked to electricity supply (pump) 
-Two day back-up fuel supply in FSJ 
-Hydro perspective - FSJ well positioned in three supply lines for Hydro 2-8 
hours past storm 

48 

Major events lead to impacted 
transportation routes within the regional 
district and municipality making it difficult 
for residents to access critical services, 
their employment, and healthcare.  

Windstorms - not heavily treed area 
-Positioned as a healthcare provided for broader region 
-Hail and wildfires affect 
-Collective transportation - collaborative moving people effort 
-Stranded animals/pets 

51 

Increasing extreme events decreases the 
durability of infrastructure generally 
(damage), leading to earlier replacement 
and increased maintenance needs 

Underutilized infrastructure degrading 
-Agree; open drainage ditches need repairing constantly 
-Increases demand for alternative mitigation strategies in terms of 
maintenance needs and products 
-Focus on buried infrastructure - extreme events shouldn't decrease 
durability 
-Electrical 
-Use of backup generator 
-Increased frequency and intensity of extreme events (rain, snow, wind) 
causes sloughing of trails, damage to paved surfaces, and damage to 
temporary (tents) and permanent public facilities. 

49 Unusual weather events such as hail and Insurance increases 
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tornados may increase with damaging 
effect for buildings, infrastructure and 
other assets 

-Requirement for emergency shelters for tornadoes 

56 

Increased/more frequent extreme events 
increase the potential of more health 
care costs as a consequence of damage to 
human health due to extreme weather 
events   

 

Climate – related hazard (shock): Warmer Winter Conditions 
 

# Impact Statement Vulnerability Detail 

19 Increasing freeze/thaw cycles decrease 
the durability of infrastructure (such as 
roads and trails) and increase 
maintenance needs, and safety 

Concrete deterioration with added use of salts 
-More frozen/broken H2O mains this winter than before due to freeze/thaw 
-Is that more freeze thaw or colder temps or aging infrastructure, product 
failure, or combination of all? 

15 

Warmer winter temperatures may enable 
spruce beetle infestations which 
decreases local forestry incomes 

New varieties of pests 
-Decrease of certain wildlife will/may increase others 
-Changing animal migration and hibernation patterns resulting in increased 
response required by bylaw enforcement and/or Conservation Officers. 

16 

Increasing pest infestations due to 
warmer weather would negatively impact 
agriculture and forestry 

Impacts to wildlife, humans, mosquitos 
-Impacts to logging, increased traffic and forest fires 
-People: ticks/lyme disease 

17 

More rapid snow melt leads to increasing 
localized flooding from backed up 
culverts  

Longer spring break up - economic impacts 
-Road improvements/increased maintenance will be required 
-Wash-outs and impacts to all surrounding infrastructure and landowners, 
transportation, etc. 
-Rapid run off 
-Undersized infrastructure needs to be re-evaluated 
-Length of melt and variability 
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-Combo: 
-Rain or snow 
-Culverts frozen 
-Freeze - thaw repetitions 
-Early spring melt (high water content in snow) 

18 

Warmer winters and summers lead to 
decreasing heating requirements and 
possibly increasing cooling needs, which 
impact energy bills and building design 

Applicable: 
-Adjust design criteria to retain/dissipate heat accordingly 
-Scoio/economic factors at play here 
-STEP energy code 

20 

Increasing potential for rain-on-snow 
events (and ice storms) increases the risk 
of street flooding, street closures, 
mobility issues and potential damage to 
nearby buildings 

Additional impacts may include: 
-Vehicle accidents 
-Pedestrian hazard 
-Public transit impacts 
-School bus closures and related potential economic impacts 

21 

Increased storm runoff and streamflow in 
coulees leading to Fish Creek and Peace 
River (Bouffioux Coulee) causing erosion 
(impacts to aquatic habitat, other 
impacts…) 

Impact to slope stability due to saturation  
-Impacts safety of road networks and communities 
-Impacts to surface water quality 

24 
Outdoor recreation will require additional 
energy to maintain Would affect programming of outdoor rec, not so much energy needs 

 

Climate – related hazard (shock): Increased Intensity and Frequency of Precipitation 
 

# Impact Statement Vulnerability Detail 

40 
Potential damage to key infrastructure 
from heavy rainfall 

Bridges and culverts on major roads (in the area, not in town) 
-Trunk water and sewer lines in roads 
-City is a single source water area; landslide-break off water  
-Slope instability 
Flooding and sewer backups have historically been 
problematic in various areas of the city when long duration rainfall events 



 57 

occur because high flows may overcome the capacity of the system to 
convey the water 

34 

Increasing intensity of rainfall causes 
more frequent localized flooding and 
sewer surcharge, which damage buildings 
and can cause health impacts 

In some cases (older buildings), weeping tile tied into sanitary - at risk of 
backup 
-Many localized flooding issues on private lands where people are located in 
vulnerable locations (these will change and increase) 
-Opportunity to encourage alternative landscaping, storm water retention, 
rain capturing 
 
 

5 

Heavy rainfall events lead to more 
frequent/intense overland flood events, 
increasing costs and requiring more 
capacity for flood clean-up and 
restoration 

-The July 29th, 2010 rainstorm (a 1:25 year storm) caused flooding so severe 
that Disaster Financial Assistance was required. 
-Topography is such in Fort St. John that the downtown basin area (south 
central catchment) is the principle area of overland flood risk 
When installing storm systems we need to think larger (capacity) 
-FSJ already upsize pipes/ etc. as an adaptation 
-Greater than 1:100 events 
-Rural area - minor landscaping and civil disagreements (water flow to 
rebar) 

32 
Variability and intensity of precipitation 
events in winter decreases safety and 
ease of travel, especially for mobility 
challenged individuals 

Sidewalks 
-2 years also - 1st snowfall Oct/Nov. - 1.5 feet wet snow - almost closed city 
down (everyone was stuck) 
-Freezing rain 
-Increase in injuries, fatalities 
-Sidewalks an issue - older population vulnerable 

33 
Increasing surface run-off during the rainy 
season and decreasing recharge during 
the longer dry spells will impact 
groundwater 

Increase in overland flow and decreased groundwater recharge resulting in 
impacts to surface water quality 
-Not as affected in FSJ due to the Peace 
-Relationship below river level and shallow ground table 
-Deep water in the Peace will effect well production in valleys 

35 Increasing intensity of rainfall makes crop May have to look at different types of crops (genetic altering) 
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planting and harvest more difficult for 
farmers 

-Access in Spring decreased due to moisture - delays planting 
-Increased H2O in fall - hard to harvest 

39 A 

Increasing intensity of rainfall will 
increase erosion at storm sewer outfalls if 
not properly placed 

Two sanitary outfalls - one could be affected by the Old Fort slide, other 
could be affected by Beatton slide 
-Ditched outfall through Old Fort area is already impacted by erosion - likely 
to increase, especially considering increased frequency of smaller events 
-Similar situation at storm ditch between WTP and sewer lift station (to 
Peace River) 

6 

Heavy rainfall events lead to more 
frequent/intense overland flood events, 
contributing to cumulative anxiety, stress 
and mental health challenges among 
affected residents and service providers 

True 
-Impact on staffing levels 
-Lack of mental health services in the community 
-Impact on commerce/business/economy/jobs 

30 

Situations of increased turbidity due to 
larger or more frequent precipitation 
events decrease the number of days that 
pumping can occur from the river to 
water supply reservoirs  

Peace River as water source - may be less turbidity impacts for water supply 
system 
-Increased impacts downstream due to stormflow 
-Peace River clear discharge and cold = less turbidity issues at intake 
infrastructure 
-Site C. in turbidity decrease 
-Dawson Creek issue, not FSJ 

36 

Increasing run-off carrying more salt 
(from roads) in the winter, and other 
contaminants year-round, negatively 
affects water quality leading to 
environmental impacts  

Already monitored - may need to change to beets 
-Creates false salt licks, increased wildlife collisions, increased ICBC claims 
-Environmental impacts/changes in water quality/chemistry 
-Changes to landscaping (plants permitted) 

37 

Increased surface runoff can lead to 
increased nutrient concentrations in the 
water and increased sediment load 
thereby impacting operation of water 
supply infrastructure 

Areas of concern: 
-Flooding airport bypass (syd) 
-MOTI - not all in our jurisdiction 

39B Increased saturation of surface soils  
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increases slope instability 

41 Rainfall in winter 

Increased costs to tax payers (airport) 
- Mobility issues 
- Liability (claims) 
- Heritage, South industrial 

 
Climate – related hazard (shock): Hotter Drier Summers and Longer Growing Season 
 
# Impact Statement Vulnerability Detail 

67 
Inability to discharge effluent to the 
Beatton River in the late summer due to 
low flow  

Agree 
-This is a problem. We need flow into the river. City requires 100:1 dilution 
rate. City is monitoring this. Discharge can be stored and contained to 
accommodate the discharge; Increase population growth impacts this as 
does the fall discharge period which is not as good as the spring discharge 
period. Impact could be a need to increase the storage 

66 

Hotter and drier conditions contribute to 
increasing wildfire risk in large forested 
areas (ecosystem and forestry industry 
impacts). 

Agree 
-Highway closures (economic impacts and not a lot of detours) 

65 

Increasing number or magnitude of 
wildfires impacts the health of the 
community due to poor air quality days 
and mental health impacts 

Agree 
-Stressful to remain indoors 
-Dust has health impact 

4 

Increased variability in flow volumes in 
the watersheds that provide water 
supply, increases uncertainty around 
planning and water management 

Not as affected as Dawson Creek 
-Our water shed is 25% of the province (very large) 
-Fire flows for developments impacted 
-Require increased storage facilities within the City 

61 
Increasing temperatures and variable 
weather conditions reduces the ability to 
grow certain crops 

May increase number of species able to grow 
-May require irrigation 
-Fruit industry 

62 Increasing temperatures and longer True 
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growing seasons enhances the ability to 
grow certain crops 

-They may have to change crops 
-Grow crops that require less water 
-More forests cleared to allow for more agricultural land 
-May require irrigation systems 
-Increased consumer costs of agriculture 

63 
Change in seasonality and increasing 
temperature leads to introduction of new 
invasive species (plants, insects, etc.) 

True 
-Decrease in street trees 
-Movement of people/increase in population (industry/jobs) 
-Lyme disease 
-Pine beetle 
-Spruce beetle 
-Possible west nile if it warms up 
-The tick is not here yet (some ticks are here) 

64 

The combination of hotter and drier 
conditions increases potential for drought 
and decreased water supply in late 
summer  

Reqiure increased storage capacity 
-Reduced success of required landscaping for developments 
-Steady water used in winter less in summer 
-Wells work efficient when water level is high 
-BC Hydro lets out more in winter 
-Water use fluctuations 
-Can't water your lawn somedays - increased water demand 
-Food security 

68 

Lower streamflows in late summer and 
higher streamflows in winter could 
require changes in the timing of potential 
sewer discharges into the Peace and 
Beatton Rivers 

Peace River is not a concern - more than enough volume in Peace at all 
times 
-80% of City flow goes to south system (Peace River) 

70 
Migration of people to the region (caused 
by changes elsewhere) 

Attract agricultural producers and diverse agricultural business 
-Attracted to a larger cut in support services 

71 Fluctuations in soil moisture 

For Fort St. John, soils are clay 
-If this got wet during winter/spring and dry during summer, there could be 
lots of soil movement - this could impact building foundations, roads, and 
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buried infrastructure (pipes) 
-Dust increase 
-Soil organic management practices within city - opportunity 

 
 
 
 
 
 
 



 62 

Appendix E. Heat Map 
Risk results from the Fort St John workshop fall in the medium-low, medium and high 
categories of risk. None of the impacts were assessed as low risk.  To be rated high risk, 
the impact has a combination of high consequence rating and medium or high likelihood 
rating, high ratings for both, or a medium consequence rating and high likelihood rating 
as per the heat map below (Figure 17).  (Note: Each impact statement is indicated by a 
number, corresponding to Table 10 below. 

 
Figure 17. Heat Map characterization of risk ratings for highest vulnerability impact 
statements 

For the reference of staff as they work with this prioritized set of risks in their planning, 
the following comments were provided in workshop 2, to modify the placement of top 
risks based on their professional judgment: 
 

• #5: Likelihood impact occurring and consequence related and merging to #34 

• #48: Less consequence; areas impacted are not sensitive locations 

• #45: More consequence; no backup system in place 
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Table 10. Highest risks identified for Fort St John 

Climate Hazard Impact 
statement 

# 

High Risk Impact Statements in descending risk score order 
 (Likelihood X Consequence) 

 

47 Wildfires and landslides are more common, impacting evacuation routes 
and transportation in and out of the community 

 

40 Potential damage to key infrastructure (roads, bridges, culverts outside 
of town) from heavy rainfall 

 

34 Increasing intensity of rainfall causes more frequent localized flooding 
and sewer surcharge, which damages buildings and can cause health 

impacts 

 

50 Increasing frequency and intensity of extreme events locally and/or 
regionally puts pressure on the physical and emotional capacity of 

community staff & volunteers including ESS and fire fighters 

 

19 Increasing freeze/thaw cycles decrease the durability of infrastructure 
(such as roads and trails) and increase maintenance needs, and safety 

concerns 

 

67 Inability to discharge effluent to the Beatton River in the late summer 
due to low flow 

 

15 Warmer winter temperatures may enable spruce beetle infestations 
which decreases local forestry incomes 

 

46 Increasing intensity of snowfall, ice events and rain-on-snow events 
stretches the capacity of public works to respond and increases costs 

 

52 More frequent / larger scale emergency and disaster events locally &/or 
regionally place increasing demands on municipal resources and 

capacity for mitigation, planning, preparedness, response and recovery 

 

66 Hotter and drier conditions contribute to increasing wildfire risk in large 
forested areas (ecosystem and forestry industry impacts) 
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Appendix E. Climate Adaptation Teams, Terms of Reference 
Purpose 

• To build internal capacity for assessing and planning for changing climate conditions 

• To build in redundancy to this capacity (i.e. multiple people with understanding, 
skills, and institutional memory) 

• To raise awareness of vulnerabilities and risks due to a changing climate and build 
buy-in within the organization and community for this knowledge to become more 
mainstreamed into and across organizational processes 

• To maintain momentum by providing mutual support 
 
Consider a balance of these characteristics in choosing who to invite to your team: 

• Internal champions and/or those who have some degree of understanding and 
interest in the impacts of a changing climate for the work of the local government 
(this could include those who attended workshop 1) 

• A range of functions within the local government (e.g. drawn from different 
departments, and/or responsible for different aspects of this work – for example: a 
CAO, an engineer, a planner, an EOC operator or Fire Chief, someone from 
finance/asset management, an elected official) 

• Those who are responsible for key climate risks  

• Positional authority – a combination of higher-level decision-makers with others 
who get things done on the ground 

• At this time we are suggesting that this be an internal team; however, in the smaller 
communities you may want to include an external stakeholder for the extra capacity 
or strategic role they may play in supporting the work moving forward. 

 
Function: 

• This team will be tasked with providing guidance and leadership to your climate 
adaptation effort in this next phase of the work.  

• For the time being, this is likely to be an informal working group. As this advances, 
becomes more understood, and/or is established as a priority within your 
organizations, you may decide to establish a steering committee and/or formalize 
the role of this group (or your organization may be ready to make this formal 
already!) 

• The scope of this group’s work will depend on capacity and need. In the next two 
steps of the Climate Vulnerability Assessment we will be exploring what actions you 
may want to pursue in the near term. This will inform the “terms of reference” you 
may want to set for this group. For the duration of this project, this will include: 

o Participating in workshop 2 on June 11th, in Chetwynd (all day) 
o Participating in drafting an action plan, with support from SHIFT (early fall, 

2019) (up to 2 coaching calls with SHIFT; 2-4 hours to draft your action 
plan) 
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o Meeting with the NECRN in the fall to share your action plan, learn from 
others, and coordinate regionally around areas of shared interest and 
priority. (3 hours) 

o Meeting monthly or bi-weekly as a team to provide leadership on 
implementing your action plan, from fall of 2019 (at this stage you may 
want to reconsider membership in the Climate Adaptation Team, and/or 
establishing a broader steering committee) 
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Appendix G. Detailed Action Plan 
 

Hotter Summers: 
High Risk Impacts: 

#67 Inability to discharge effluent to the Beatton River in the late summer due to low flow. 
#66 Hotter and drier conditions contribute to increasing wildfire risk in large forested areas. 

 
Action 

# 
Action Action Description Status: 

Underway, Act 
Now/by X year, 

Monitor, 
Investigate 

further 

Lead 
Department 

Effort:  
Range of 
funding / 
HR from 

low to high 
(priority) 

Next Step Evaluation Notes: How 
well this action addresses 

evaluation criteria 

1.1 Program on water 
conservation 

This is about 
both education 
and awareness as 
well as actions to 
reduce water 
consumption 
through 
infrastructure. 

Underway, 
monitor 

Public Works 
and 
Communicati
ons 

maintain Create awareness 
and education 
program – visuals, 
create partnerships 
to help distribute 
(schools, chamber).  
Ongoing watershed 
maintenance. 
Continue water 
management 
practices.  

Robust risk reduction, 
resilience building, low 
cost  
Would require 
increased staff time. 
Public awareness & 
education, Watershed 
Management and 
Conservation, 
Infrastructure, Water 
Quality 

1.2 EOC Plan: Public 
readiness for 
Emergency Fire 
Evacuation on 
evacuation kits, 
routes, reducing 

Public awareness 
& education, 
Emergency 
Management, 
Training and 
Equipment 

Partner/Collabor
ate 
Act Now 

EOC medium Create awareness & 
education program 
– visuals, create 
partnerships to help 
distribute (schools, 
chamber).  

Becoming a support 
centre for outside areas 
due to wildfire or other 
emergency events. 
Support by ESS, HR, 
Health and Safety, Fire, 



 67 

risk, etc.  Coordinate with 
neighbouring 
regions, towns on 
EOC plans.  
Continue 
development of 
ESS.  

Communications, 
RCMP, Protective 
Services. 

1.3 Review and 
update wildfire 
plans.  
 

City readiness for 
Emergency Fire 
Instances and 
Pro-active 
planning/long-
term planning 
measures.  

Partner, 
Collaborate, 
Investigate 
further  

Protective 
Services 

Low-
Medium 

Ongoing 
Continuing to 
review and update 
as required based 
on research and risk 
factors.  Coordinate 
with neighbouring 
regions, towns for 
evacuation 
planning.   

Urgency – neighbouring 
regions rely on FSJ city 
service, and for the city 
to prepare to be a 
EOC/ESS service 
provider. 
Long Range Planning 
and Policy, Emergency 
Management, Land 
Management, Health, 
Training and Equipment, 
Prioritizing Urban 
Forestry, Mapping. 
Support from ESS, EOC, 
Fire, Health and Safety, 
Public Works, finance. 

1.4 Take steps to 
reduce 
community risk as 
identified in 
wildfire plans. 

Implementation, 
Land 
Management, 
Emergency 
Management: 
Reduce 
Community 
Wildfire Risk, 
Health, Training 

Investigate 
further 
Partner/Collabor
ate  

Protective 
Services  

medium Explore doing a risk 
assessment, slope 
stability study for 
erosion, wildfire 
impacts.    

Air quality impacting 
residents from fires 
outside the city. 
Coordination with 
provincial agencies, 
NHA. .  
Potential for high cost 
(urgency) 
Risk reduction 
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and Equipment Build resilience 
Funding potential 
Window of opportunity 
(before fire). Support 
from Fire, Health and 
Safety, Public Works, 
Finance. 

1.5 Review of 
infrastructure and 
technology, 
mitigate risk of 
dilution rates, city 
infrastructure 

Long Range 
Planning, 
infrastructure  

Underway, 
monitor 

Public Works medium Speak with MOE on 
options for dilution-
rate/discharge 
windows. 

Look at options for 
discharging to assist 
with dilution rates. 
Investigate new 
infrastructure. 

Increased Intensity and Frequency of Precipitation 
High Risk Impacts: 

Potential damage to key infrastructure from heavy rainfall – ex: erosion? 
#34 Increasing intensity of rainfall causes more frequent localized flooding and sewer surcharge in parts of the community 

Action 
# 

Action Action Description Status: 
Underway, Act 
Now/by X year, 

Monitor, 
Investigate 

further 

Lead 
Department 

Effort:  
Range of 
funding / 
HR from 
low to 
high 

Next Step Evaluation Notes: How 
well this action 

addresses evaluation 
criteria 

2.1 Develop a 
capacity map for 
storm and 
sanitary sewer 
systems 

Mapping, 
Infrastructure 

Underway, 
monitor 

Engineering, 
Public 
Works, GIS-
support 

Medium Sewer capacity study 
is underway, 
stormwater/ 
discharge planning 

Getting a better 
overland stormwater 
flow route map will 
assist with this.  

2.2 Training and 
equipment to 
deal with local 

Training and 
Equipment, Flood 
Management 

Underway Public Works medium Equipment is 
procured and is used 
when needed. 
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flooding Planning, 
Emergency 
Management 
Planning, Long 
Range Planning 
and Policy 

2.3 Adequate 
budgetary 
allocation to 
deal with flood 
remediation & 
mitigation 

Long Range 
Planning, Flood 
Management 

underway Integrated 
Services 
Division 

high Slope stability study 
underway  

Stormwater master plan 
phase 1 is done with 
action items completed.   

2.4 Public education 
and warning 
methods to 
mitigate health 
risks 

Public awareness 
and education, 
Emergency 
Management  

underway Public Works medium Communications 
material to share with 
public 

 

2.5 Monitor flow on 
a regular basis 

Infrastructure Underway, 
monitor 

Engineering, 
Public Works 

medium Monitoring 
equipment installed 
in manholes at 
strategic locations. 
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Warmer Winters and Increased Extreme Events 
High Risk Impacts:  

#9 Increasing freeze/thaw cycles decrease the durability of infrastructure (such as roads and trails) and increase maintenance needs 
#15 Warmer winter temperatures may enable spruce beetle infestations which decreases local forestry incomes.  
 #16 invasive species impact to agriculture and forestry industries. 

 
Action 

# 
Action Action 

Descriptio
n 

Status: 
Underway, Act 
Now/by X year, 

Monitor, 
Investigate 

further 

Lead 
Departme

nt 

Effort:  
Range of 
funding / 
HR from 
low to 
high 

Next Step Evaluation Notes: How well this action 
addresses evaluation criteria 

3.1 Update asset 
managemen
t 

future 
budget 
and 
scheduled 
maintenan
ce 

Underway, Act 
now 

Integrated 
Services 
Division 

high Investigate 
replacement 
/maintenance 
timeframes, lifecycle 
monitoring and 
adjusting. 

Be as prepared as possible for costs, 
timing, and equipment needs as 
lifespan changes 
 

3.2 Increase 
technology 
options for 
pothole and 
patching 
repairs 

 Underway, 
Monitor 
Investigate 
further 
Act now 

Integrated 
Services 
Division 

medium Continue to 
investigate 
equipment to do 
permanent asphalt 
repairs in-house  

Implementation costs – initial capital 
and operating – mitigates overlay and 
reconstruction costs  
Urgency – impacts are already occurring 
– and benefits 

3.3 Increase 
asphalt 
overlay 
budget 
 

 Act now   medium Seal asphalt or 
overlay streets as 
surface degrades  

Implementation costs – overlay costs 
less than full reconstruction but higher 
than patching 
 

3.4 Diversify Incorporat Underway, Grounds medium Review data and use  
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Tree Species 
List 

ing , 
review 
and 
projection
s of 
climate 
and 
invasive 
species 
impacts 
for 
approved 
product 
list for 
trees and 
landscapin
g 

investigate 
further 

data to inform new 
projects and 
development in the 
city. 

 

Increase in other extreme events (storms, hail, extreme heat, wildfires) 
High Risk Impacts:  

#68 Wildfires and landslides are more common, impacting evacuation routes and transportation in and out of the community. 
#50 Increasing frequency and intensity of extreme events puts pressure on the physical and emotional capacity of community volunteers 
including ESS and volunteer fire fighters 
# 46 Increasing intensity of snowfall, ice events and rain-on-snow events stretches the capacity of public works to respond and increases 
costs 
#52 More frequent / larger scale emergency and disaster events place increasing demands on municipal resources and capacity for 
mitigation, planning, preparedness, response and recovery 
 

Acti
on # 

Action Action 
Description 

Status: 
Underway, Act 
Now/by X year, 

Lead 
Departme

nt 

Effort:  
Range of 
funding / 

Next Step Evaluation Notes: How well this 
action addresses evaluation criteria 
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Monitor, 
Investigate 

further 

HR from 
low to 
high 

4.1 EOC planning 
and capacity 
building  

Continue to 
develop 
depth in 
EOC and 
ESS Depth 
means 
more 
training, 
staff 
resources 

Underway, 
Monitor 
Act now  

EOC/ESS Medium Ensure adequate 
training of staff to 
ensure redundancy.  

Resilience building. Identify staff, ex: 
how much levels-substitute deep. 
 
 

4.2        

4.3 Enhance 
Relationships 
with MOTI and 
PRRD.  

Interdepen
dent and 
inter-
agency 
coordinatio
n and 
communica
tion 

Underway, 
Investigate 
further 
Partner/Collabor
ate 
Act now 

Integrated 
Services 
Division, 
SMT, 
Protective 
Services 

medium Develop 
communication lines 
with MOTI and PRRD. 
Ensure 
communication is 
timely, clear, and 
available when 
needed 

Effectiveness – across wide range of 
future scenarios  
 
 

4.4 Slope Stability 
Study  

Survey, 
monitor, 
and keep 
the 
slide/risk 
areas under 
observation 

Underway Integrated 
Services 

high Develop a status 
report and develop a 
regular monitory 
mechanism  

 

4.5 Review 
snow/ice 

If there is 
an increase 

Underway, 
Monitor 

Public 
Works 

high Review staff levels, 
equipment levels 

Link to section 2.  
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clearing 
policies 

in snow, ice 
events. 

Additional and/or 
specific equipment 
procurement .  
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Appendix H. Climate Adaptation Maturity Scale 
The following pages are the checklist portion of the “Climate Adaptation Maturity Scale” 
published by the Federation of Canadian Municipalities’ “Municipalities for Climate 
Innovation Program.” The full document is available at: 
https://fcm.ca/home/programs/municipalities-for-climate-innovation-program/climate-
adaptation-maturity-scale.htm  

 

https://fcm.ca/home/programs/municipalities-for-climate-innovation-program/climate-adaptation-maturity-scale.htm
https://fcm.ca/home/programs/municipalities-for-climate-innovation-program/climate-adaptation-maturity-scale.htm
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