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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 research! 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 Recent Climate Events in the
. e . Northeast Region
province. Wildfires, hail storms and floods have already

e Annual near flood events

impacted local infrastructure and posed health risks to across region

communities. Ensuring the region is as prepared as possible e 2017 Pouce Coupe Hail Storm
for future climate events is critical to maintaining a thriving e 2016 Dawson Creek flood
community, robust natural environment, and vibrant e 2016 Chetwynd Flood

e 2014 Regional Drought

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 Ridge,

1 Government of Canada, Natural Resources Canada https://www.nrcan.gc.ca/environment/impacts-adaptation/21177
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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 report? 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
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Figure 1. Northeast Climate Vulnerability Assessment Project Overview



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:

Adaptive Capacity (to what
extent can the system prepare
and respond?)

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

Consequence (degree
of impact)

Likelihood (how likely
is this to happen?)

Hazard (changes to climate)

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.



2. Methodology
Risk management across domains follows the basic steps listed 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 the appropriate methodology for higher-level assessments such
as this one. 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
process*.

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 gualitative 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 I1SO 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.
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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 Chetwynd 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:
e Key background and contextual information about the community and systems that may
be vulnerable to climate change impacts;
e Any policies or actions that directly or indirectly address potential vulnerabilities to
climate change;
e Any immediate or planned windows of opportunity for incorporating a climate lens; and
e 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
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 February 27, 2019 a workshop was held in Chetwynd with City staff from Chetwynd and
Tumbler Ridge and several community stakeholders, to discuss the possible climate impacts for
Chetwynd and Tumbler Ridge and begin to prioritize which impacts to focus on in the near term.

Sixteen people participated in the workshop in Chetwynd including representatives from the
school board, Northern Health, local mining companies and local business.

The workshop began with a summary of the regional climate projections outlined in the report
“Climate Projections for the BC Northeast Region®.” 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 process®, 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.

10



~50 Impact
Statements

~25 Impact
Statements

Step 1: Generate
Impact Statements

Step 2: Assess
Vulnerability

Step 3: Assess
Consequence (Risk)

Add, change or Provide a rating of Provide a rating of
drop Impact “Sensitivity” and “consequence”
Statements (initial “Adaptive across five
list generated from Capacity” for each categories, for
Gap Analysis). impact statement each of the higher
vulnerability

Provide additional Prioritize higher impacts
detail to better vulnerability
understand each impacts
impact in this
community.

- J o J o J

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

11



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

Ground-truth Review and provide amendments to the
Assessment list & heat-map of top risks for each
Results community.
ngerate & : Practice working with evaluation
Practice Eva!uatlng criteria and designing for co-benefits.
Adaptation ) ] )
Obti Generate possible actions for top risks.
ptions
Working in Climate Adaptation Teams
Complete an Initial and with other staff & stakeholders as
Action Plan needed, complete the action plan
template.
Identify A twork ) i+
Opportunities for AS a NEtWOrK, review community
Regional action plans and identify opportunities
g . for joint action and learning.
Collaboration

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

12



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.

e 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).

13



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 mean 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 BC’, are summarized in the tables

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.

14
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Description of Metric
Annual average temperature increase

Number of days where maximum temperature is
above 25°C

Anticipated change for NEBC Lowlands
Average Annual temperature will increase
+3.7°C by 2050 and +6°C by 2080s

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).

Min temp of the coldest night time in winter

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

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

Description of Metric Anticipated change for NEBC Lowlands

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

Indicator for heating demand. 18% fewer Heating Degree Days

18°C that occur daily, summed over each
day of the year)

Indicator for cooling demand. 600% more Cooling Degree Days (18 — 94 days
(Total of the number of degrees above lowlands)

15



Table 3. Growing Season
Longer growing season with a doubling of Growing Degree Days (GDD)

Description of Metric
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°Cin the fall.

Anticipated change for NEBC Lowlands
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
Average seasonal changes in precipitation

Anticipated change for NEBC Lowlands
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 95 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.

16



As above but 99" 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 A 1:20 year return precipitation event will
on average once in 20 years (5% chance in increase in intensity by 25% (to 61mm of
any given year) 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%).

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

78%

56%

>3% 51%

20%

Level of Concern Across All
Communities

Wildfire Flooding Other extreme Extreme rainfall Extreme heat
events (storms,
hail, freezing
rain)

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 Chetwynd were concerned about a number of municipal services—

86% of respondents were concerned about negative impacts to transportation, 71% were
concerned about impacts to storm drainage, and 43% were concerned with impacts to water
supply, sanitation/sewer, hazard and emergency management and impacts to parks,
greenspace and the surrounding environment.
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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 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) were identified as those the community is most vulnerable
to, given current adaptive capacity.

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.

18



Table 5. Climate impact statements with highest vulnerability in Chetwynd

Climate Hazard

Impact Statement

INCREASED RIVERINE
FLOOD RISK

Increased river flow and flood events damage buildings, crops,
parkland, infrastructure such as bridges, etc.

Increased river flow and flood events cause increased avulsions
(changes to the river’s path) and bank erosion, impacting aquatic
habitat.

More frequent flood events increase costs and require more capacity
for flood clean-up and restoration

More frequent flood events contribute to cumulative anxiety, stress
and mental health challenges among affected residents and service
providers

WARMER
WINTERS

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

Impact to the value of wood/haskap berry from lack of dormancy
requirements

Increase in extreme snowfalls leads to impacts on infrastructure and
emergency services

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

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

INCREASED INTENSITY
& FREQUENCY OF
PRECIPITATION

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

Variability and intensity of precipitation events in winter decreases
safety and ease of travel, especially for mobility challenged individuals
Increasing intensity of rainfall causes more frequent localized flooding
and sewer surcharge in parts of the community

Increasing intensity of rainfall causes more highway closures due
washouts
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INCREASE IN OTHER
EXTREME EVENTS

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

Increase in extreme events cause more frequent power outages, in
turn affecting household power and 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 isolation from health services or other critical
services (due to impacted transportation routes within the
municipality)

More frequent / larger scale emergency and disaster events place
increasing demands on municipal resources and capacity for
mitigation, planning, preparedness, response and recovery
Increasing frequency and intensity of extreme events puts pressure
on the physical and emotional capacity of community volunteers
including ESS and volunteer fire fighters (rated high vulnerability for
Chetwynd and medium for Tumbler Ridge)

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

Transportation routes affected - cutting off out of town communities
and various oil and gas facilities (not rated for vulnerability but rated
for consequence)®

HOTTER
SUMMERS

The combination of hotter and drier conditions increases potential for
drought and decreased water supply in late summer (not rated as
high vulnerability by either community but rated for consequence)?
Increasing number or magnitude of wildfires impacts the health of the
community due to poor air quality days and mental health impacts
(rated as high vulnerability for Chetwynd)

Hotter and drier conditions contribute to increasing wildfire risk in
large forested areas.

Change in seasonality and increasing temperature leads to
introduction of new invasive species (plants, insects, etc.) (rated high
vulnerability in Chetwynd but not rated for consequence)©

8 This impact statement was not rated for vulnerability but was included in the risk assessment

° This impact statement was rated medium vulnerability but was added back into the statements before the risk

assessment.

10 This impact statement was rated high vulnerability but was removed from the list prior to the risk assessment
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In Summary:

Flooding was identified as a major vulnerability for Chetwynd including overland river flooding
and urban flooding. River and creek flooding may cause damage to infrastructure and the
environment. These impacts all require capacity and resources to clean up and recover and
impacted residents and responders are vulnerable to anxiety and other mental health effects.

Urban flooding is a vulnerability identified as a result of more rapid snowmelt in the
winter/spring causing backed up culverts and more frequent heavy rain events overwhelming
drainage systems. Water supply infrastructure was identified as vulnerable to heavy rainfall as
well as increased turbidity limits pumping ability.

Warmer winters pose a threat to economic development in the area as increasing pest
infestations may negatively impact agriculture and forestry and the value of wood and haskap
berry can be affected by lack of dormancy.

Vulnerabilities to extreme events range from health impacts to the capacity to respond and
recover to lifeline impacts such as power outages and transportation disruptions. In the short
term, the area is vulnerable to extreme snowfall events stretching the capacity to respond and
disruption of services. Transportation within the community and access to other communities
was also identified as vulnerable to heavy rainfall events, landslides and wildfire.

The area is vulnerable to wildfires in terms of poor air quality, increased evacuations to the
communities and transportation disruption.

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 combined Chetwynd and Tumbler Ridge workshop fall into the 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 Chetwynd
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CLIMATE-RELATED  QUALITATIVE
HAZARD RISK
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CLIMATE-RELATED  QUALITATIVE IMPACT STATEMENT SERVICE AREA CONSEQUENCE  LIKELIHOOD RISK

HAZARD RISK

47 Wildfires and landslides are more common, impacting evacuation 4.7 3.5 16.3
routes and transportation in and out of the community

i

INCREASE IN OTHER 51 Increasing extreme events decreases the durability of 3.7 4 14.7
EXTREME EVENTS infrastructure generally, leading to earlier replacement and

increased maintenance needs

3.7 3 11.0

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

50 Increasing frequency and intensity of extreme events puts 2.7 4 10.7
pressure on the physical and emotional capacity of community
volunteers including ESS and volunteer fire fighters

>
|

8) B3 4o
{9?@1

B®

46 Increasing intensity of snowfall, ice events and rain-on-snow 3.0 3.5 10.5
events stretches the capacity of public works to respond and

increases costs

t

A

48 Major events lead to isolation from health services or other 3.3 3 10.0
critical services (due to impacted transportation routes within
the municipality)

i

52 More frequent / larger scale emergency and disaster events place 2.7 3.5 9.3
MEDIUM increasing demands on municipal resources and capacity for

mitigation, planning, preparedness, response and recovery

W
54 Transportation routes affected —cutting off out of town 3.0 3 9.0
MEDIUM communities and various oil and gas facilities

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

2.3 3 7.0
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CLIMATE-RELATED  QUALITATIVE IMPACT STATEMENT SERVICE AREA CONSEQUENCE  LIKELIHOOD RISK

HAZARD RISK

65 Increasing number or magnitude of wildfires impacts the health &N 5.0 4 20.0
of the community due to poor air quality days and mental health %
impacts
HOTTER SUMMERS 66 Hotter and drier conditions contribute to increasing wildfire risk in I 5.0 4 20.0
large forested areas '7;3(%
64 The combination of hotter and drier conditions increases CEU:“ 2.7 4 10.7
potential for drought and decreased water supply in late summer |3

**Following assessment the risk rating for Impacts #2 and #34 were lowered qualitatively by staff but carried into action planning.

In Chetwynd the increased risk of wildfires in the area featured prominently among the 14 highest risks (Table 6) including the
indirect health impacts of fires and impacts to transportation routes. Urban flooding and river flooding and the associated impacts to
infrastructure, transportation, health and the environment are in the list of top risks as well including urban flooding from backed up
culverts during spring melt and intense rainfall overwhelming drainage systems. The anticipated increase in pests that could impact
agriculture and thereby economic livelihood is rated as high risk. Rounding out the high-risk impacts is the burden that increased
extreme events may have on human and financial resources and cumulatively on infrastructure.
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7. Initial Action Ideas

Community-specific

In September 2019, the project team from Chetwynd put together initial action ideas for
addressing the highest risk impacts. For each higher risk impact the team began developing:
e Alist of actions,

e A description of the action,

e The status of the action (underway, act now / by X year, monitor or investigate further),
e The range of funding and HR to carry out the action (low, medium or high),

e Next steps, and

e Notes on how well the action addresses evaluation criteria

To view the initial action ideas for Chetwynd please visit Appendix G. Chetwynd 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:
e share purchasing power for hard goods or common consultancy needs;
e advocate as a united front with stakeholders and other levels of government;
e avoid costly projects if recommendations or best practices from one municipality can be
transferred to another;
e share progress and discuss barriers and solutions and;
e 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.

Table 7. Potential opportunities for regional collaboration across the Network

Climate Hazard Impact Statement

e 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

INCREASED RIVERINE each process and pass lessons on across BC.

FLOOD RISK
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WARMER
WINTERS

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.

INCREASED INTENSITY
& FREQUENCY OF
PRECIPITATION

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.

INCREASE IN OTHER
EXTREME EVENTS

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

e 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.

e Fuel removal communication / education campaign could be shared

HOTTER e Network could partner with the regional health authority to have

consistent messaging on wildfire smoke, heat and health

SUMMERS e 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 Chetwynd’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:

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

environment and vision that supports local climate adaptation.

e Human resources and governance: Ensuring staff and council are equipped with the
mandate, understanding, skills and knowledge needed to support local climate
adaptation.

e 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, Chetwynd was considered to be at Level 1 for all three
competencies (Policy, Human Resources and Governance, and Technical and Risk Management
Capacity).

At the end of the action planning process, the assessment using the Maturity Scale was
completed again. Based on this assessment, Chetwynd will complete level 2 by year’s end in the
Policy area and be well into initiating level 3 (implementation). Chetwynd is working on level 2
for Human Resources and Governance as they build awareness of the work completed during
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this project with decision-makers and leaders across the organization. On Technical and Risk
Management Capacity, completing this project has moved the dial from level 1 to a mix of level
2 and level 3 outcomes. Chetwynd understands the priority risks to various asset classes (level 3)
and are continuing to improve data and information to support climate lens application across
service areas (level 2).

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:

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

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

e Re-evaluating the top priority impacts and action ideas every 2-3 years

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.
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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:
e establish the community needs,
e define hazard potential,
e identify what could be harmed,
e calculate potential losses (consequences),
e recommend safe land-use,
e 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:

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

e researching climate science and completing vulnerability and risk assessments;
planning (identifying and evaluating actions);

e implementation and;

e 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 (I1SO
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:

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

e |dentify risk events (they use a scenario approach to risk events);
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e Analyze risks (Likelihood and Consequence); and
e 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.

32


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

Table 8. Steps in Climate Change Adaptation Methodology

Description / Questions to answer Methods used

Determine the current In this step climate-related hazards are identified.
and potential hazard e What climate-related issues are we concerned
about that could cause us harm?

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

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

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).

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

o  Where is the community the most vulnerable?

e Whatis in the way of/exposed to the hazard?

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

e Where is there high versus low capacity to
adapt to the change or hazard (adaptive

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

Assess Vulnerability

capacity)?
Assess and Prioritize The assessment of risk further prioritizes where to
Risks focus resources for adaptation by identifying where

high likelihood of an impact coincides with high
consequences.

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

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

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

Workshop 1:
e Review and rate impacts for exposure and
sensitivity

e |dentify impacts where there is low versus
high adaptive capacity

e Provide an assessment rating for overall
vulnerability to key impacts

Initial assessment in Workshop 1:
e Consequence ratings of high vulnerability
impacts

Likelihood ratings developed by the project team
with expert input.
e Rank overall community risk from these
impacts
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Develop and evaluate
adaptation options

Implement

Monitor and Review

e 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
e 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.
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.
e 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.

e Develop evaluation criteria and apply to the

actions

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

A monitoring and review strategy should be included in

planning documents and government process planning.

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.

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
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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.

Chetwynd | 12.7%
Tumbler Ridge | 5.5%
Dawson Creek 16.4%
Fort St John B 34.5%
Morthern Rockies Regional Municipality 20.0%
Other - Write In | 10.9%

Figure 7. Survey Respondents from Across Communities

Most respondents were from a local government, followed by the private sector.

19

11
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Table 9. Respondents by Sector

Local or regional government

Provincial government

He alth care

Community org anization

Private sector

Resource industry (Oil & Gas, Forestry, Agriculture)

Other - Write In

Understanding of Climate Change

54.5%

10.9%

1.8%

7.3%

18.2%

7.3%

12.7%

30

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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13% High

60% Moderate

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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26% Agree

33% | don't know

7% Strongly Disagree -

\

35% Disagree

Figure 9. Survey respondents’ agreement that their community is doing enough to adapt to climate change.

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

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

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

e 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)

e 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%).
100
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50
25 ]
0 I

Percent

Hotter, dier  Extreme Warmer Other Floading Wildfire — Other - Write
summers heat events  winters ranfall aextreme In
events weather
events
(intense
storms, hail,

freezing rain)

Figure 10. Concerns about effects of climate change

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

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

e Chetwynd was most concerned about flooding (86%);
e 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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e Chetwynd: Transportation (86%) and storm drainage (71%)

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

e 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)

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

e 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).
e 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)
e Some feel that there will be potential for new crops and agriculture.
e 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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13% Notatall -

35% Often

27% Alittle —

\

Figure 11. Frequency for considering climate change in one’s work.

26% Sometimes

Differences between communities:
e 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:
e NEAT (Northern Environmental Action Team)
e Resource industry and private sector
e Emergency Management BC
e Fire Departments
e Health Authority
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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.

b
c
d.
e
f

Average and low temperatures in winter will warm
Shorter winter season

Fewer Heating Degree Days

Less ice days

More precipitation falls as rain, and less as snow
Peak flows and snowmelt in spring occur earlier

2. Hotter, drier summers

3.

4,

a.

b
C.
d

@

Number of summer days increases
Average and high temperatures (daytime and night) get hotter
Very hot days are hotter, and occur more frequently

A combination of hotter temperatures and changing precipitation & hydrology patterns leads to greater likelihood of

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

Increasing frequency and intensity of precipitation

a.

b.
C.
d

Annual and seasonal precipitation increases, especially in spring and fall
Large precipitation events occur more often

More precipitation falls during large precipitation events

Rain-on-snow events are more likely

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 Analysis*®.
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 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.

1 n 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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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 2 3

No: Unlikely: Possibly:

Functionality will Functionality will Functionality is likely to
stay the same likely stay the same get worse

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

1 2 3

No: Unlikely: Possibly:

will require Will require significant | Will require some costs
substantial costs costs and intervention | and intervention

and intervention

Figure 15. Sensitivity and adaptive capacity rating scales Used in workshop 1 assessment process
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SENSITIVITY No Unlikely Possibly

ADAPTIVE
CAPACITY
No

Unlikely

Possibly

Likely

AC5

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
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 combined Chetwynd and Tumbler Ridge workshop fall into the 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.
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Chetwynd / Tumbler Ridge

Likelihood of the Impact Occurring

0 1 2 3 4 5
Consequence of the Impact Occurring

W Low MEDIUM M HIGH
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:

Chetwynd:
e #5, more frequent flood events increase costs and require more capacity for flood clean-up and restoration
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o Should be moved to the right and closer to #2 or to the other side of #2

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

o Should be moved to the right, beside #16
o Not constant, but important
o Smoke impacts visibility

e #22, value of wood/haskap berry

o Writing should be changed: Haskap berry above and value of wood below to bring attention to the importance of
both

= |nsect infestation is a bigger fear
e It will impact the forest
e Trees are a much bigger part of the economy
e Haskap berry is a smaller component of the economy
o Should move beside #50 because economically forestry is so important

e #64, the combination of hotter and drier conditions increases potential for drought and decreased water supply in late
summer

o Should be moved right more into the red, in line with #16 and #17

#45, increase in extreme events cause more frequent power outages, in turn affecting household power and power to critical
infrastructure
o Should be moved left to the yellow, to the other side of #54, because there is actually pretty good back-up (the

comment about no back-up generator was likely from a study and has been rectified — there is a back-up diesel
generator now)

Tumbler Ridge
o #32
o Have one ambulance and depend on Dawson Creek for the second, which is a huge concern for the community

o Availability of equipment and transportation routes is really important
o Should move more to the orange
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Table 10. Highest risks identified for Chetwynd

Climate Hazard Impact # High Risk Impact Statements in descending risk score
order
(Likelihood X Consequence)
it 65 Increasing number or magnitude of wildfires impacts
SUMMERS the health of the community due to poor air quality
days and mental health impacts.
66 Hotter and drier conditions contribute to increasing
HOTTER ildfi iskiin | f d
SUMMERS wildfire risk in large forested areas.
f INCREASED INTENSITY 34 Increasing intensity of rainfall causes more frequent
4".‘.‘ & FREQUENCY OF localized flooding and sewer surcharge in parts of the
PRECIPITATION community.
) 47 Wildfires and landslides are more common, impacting
*\/u\ INCREASE IN OTHER . q . q fth
{'} EXTREME EVENTS evacuation routes and transportation in and out of the
community.
6 More frequent flood events contribute to cumulative
INCREASED RIVERINE )
FLOOD RISK anxiety, stress and mental health challenges among
affected residents and service providers.
51 Increasing extreme events decreases the durability of
INCREASE IN OTHER . ; .
EXTREME EVENTS infrastructure generally, leading to earlier replacement
and increased maintenance needs.
, WARMER 16 Increasing pest infestations due to warmer weather
%M WINTERS would negatively impact agriculture.
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1 Increased river flow and flood events damage buildings,
INCREASED RIVERINE Kl inf h .
FLOOD RISK crops, parkland, infrastructure such as bridges, etc.
i\ INCREASED INTENSITY 40
— & FREQUENCY OF Highway closures due to washouts
i PRECIPITATION
. 17 . . . . .
N | WARMER More rapid spring melt leads to increasing localized
0 / WINTERS flooding from backed up culverts.
45 Increase in extreme events cause more frequent power
INCREASE IN OTHER . .
EXTREME EVENTS outages, in turn affecting household power and power
to critical infrastructure.
2 Increased river flow and flood events cause increased
INCREASED RIVERINE . . , .
FLOOD RISK avulsions (changes to the river’s path) and bank erosion,
impacting aquatic habitat.
50 Increasing frequency and intensity of extreme events
INCREASE IN OTHER . i .
EXTREME EVENTS puts pressure on the physical and emotional capacity of
community volunteers including ESS and volunteer fire
fighters.
64 The combination of hotter and drier conditions
HOTTER . ial f
SUMMERS increases potential for drought and decreased water

supply in late summer.
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for full list of consequence and likelihood scores).

Appendix D: Impact Statements with Additional Detail

This table includes all impacts generated throughout the adaptation planning process with Chetwynd including additional notes

added from participants in the workshops.

Climate — related hazard (shock): Increased riverine flood risk due to changing snowpack, snowmelt timing and increased intensity

and frequency of precipitation

# Impact Statement

Vulnerability Detail

More frequent flood events contribute
to cumulative anxiety, stress and

6 | mental health challenges among
affected residents and service
providers

Especially for communities cut off from Chetwynd - Haster, Lone Prairie, during major
events

Lawsuits

Lack of health resources

Increased river flow and flood events
1 | damage buildings, crops, parkland,
infrastructure such as bridges, etc.

Areas cut off e.g. Haslar, Wildmare, Moberley Lake, Long Prairie

School affected due to flooding (Bissatt)

Rail roads

Highways

Increased transportation and deposition of sediment at critical crossings causes
constrictions, prevents stormwater from flowing in course (2011, 2016 floods in
Chetwynd created need to upsize crossing structures, extensive repairs to roads and
buildings)

Increased river flow and flood events
2 | cause increased avulsions (changes to
the river’s path) and bank erosion,

Pine River
Natural log jams wiped out - man-made ones put in
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impacting aquatic habitat.

More frequent flood events increase
costs and require more capacity for
flood clean-up and restoration

Demand on local contractors to assist with clean up/mitigation during flood event as per
provincial rules

Small window in which to complete repair work ('like for like' replacement of
infrastructure)

Change of locations

Bureaucracy and lack of communication and partnership

Increased river flows, flood events and
associated erosion & avulsion
(changes to the river’s path),
negatively impact the value and uses
of areas of land and infrastructure
near rivers and streams.

Agriculture impacted

Ranching impacts

Impact to hiking/running trails around Chetwynd (erosion of creek banks)
Need much more capital funding investment to cope with changes to district
infrastructure

Land slides

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

Chetwynd water supply drawn from Pine River - increased high turbidity events will
reduce the periods that water can be drawn - could cause supply issues, may need to
examine other water supplies (the groundwater well does not meet capacity)

Less forest cover from pine beetle
means more sediment entering
waterways leading to lower creek
capacity

Environmental changes could negatively affect wildlife, triggering more species at risk
orders from government, which impacts industry, jobs and tourism (all local revenue
generations)

Legal Impacts

Law suits re: infrastructure failure; flood redirect (CN on to Strachans' property)
Same spots affected every flood (Kurjata, Fernando, Bissett, Wildmark, Windrum)

More recreation opportunities

Motorcycling
Camping
Hiking
Boating

Lead to fires
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10

Lower reservoir levels late summer In both major events, communities were cut off and were required to have supplies
may impact BC Hydro dam function flown over as well as people needed to be rescued

and electricity production/prices

11

Increase on search and rescue
organizations for stranded flood
victims

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

# Impact Vulnerability Detail
Increasing intensity of rainfall causes Sewer and Drainage: East Trunk Main replaced recently and WWTP upgraded.
more frequent localized flooding and Impacts to housing, schools, roadways, and storm sewers
34 sewer surcharge in parts of the Aging infrastructure an existing stressor
community Doesn't apply to rural septic systems (not near lakes)
Increased demand placed on storm sewer infrastructure, ditches/culverts.
Highway closures due to washouts If Pine Pass is cut off, goods and supplies cannot access Chetwynd (as in 2016
storm)
40 Affects economy due to lack of transportation and deliveries - coal, lumber,
business
Lack of tourism
Increases costs for companies involved in repairing the roads
Situations of increased turbidity due to Water Supply: District would either have to rely more on Well #3 or invest in
30 bigger or more frequent precipitation infrastructure that would cope with increased turbidity.

events decrease the number of days that
pumping can occur from the river to

Water supply stressed already with growth scenarios.

55




water supply reservoirs

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

Patient medical transfers

Hazards to emergency responders

Public safety in general (increased risks)

Riskier for search and rescue teams

No reliable public transportation or taxi system. Vulnerable residents rely on

32 social networks or service organizations to help them get supplies, attend social
events or travel to appointments
TR has one ambulance and depends on Dawson Creek for the second, which is a
huge concern for the community.
Availability of equipment and transportation routes is really important.
. Not so much for rural properties with septic.
Heavy rainfall events cause more sewer o . g .
. . Municipalities can reduce inflow and infiltration that causes sewer surcharge by
31 back-up, which damage buildings and . . . . .
. encouraging residents to disconnect weeping tiles from sanitary sewer and
can cause health impacts ) . . .
ensuring subdivision and dev. Servicing bylaws do not allow this
Increasing surface run-off during the
33 rainy season and decreasing recharge Chetwynd had to replace major sewer trunk because of this; still need to replace
during the longer dry spells will impact 2nd trunk
groundwater and base flows Hydro needs to confirm as unsure if this is true
Increasing intensity of rainfall makes
crop planting and harvest more difficult
35 . . .
for farmers. Crop failures and hot/dry Hay production or harvesting
summers
Increasing run-off carrying more salt
(from roads) in the winter, and other Warmer winter would require less salt on roads
36 contaminants year-round, negatively Increase in winter abbrasive used on highways to combat constant road
affects water quality leading to conditions
environmental impacts Impact on water and fish
37 Increased surface runoff can lead to Chetwynd gets water from Pine River so this is definitely relevant
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increased nutrient concentrations in the
water and increased sediment load
thereby impacting operation of water
supply infrastructure

Increasing intensity of rainfall will

Chetwynd's sewer outfall had to be replaced after 2016 flood - could happen

38 increase erosion at sewer outfalls if not again
properly placed
May need to change hazardous lands in OCP as land shifts due to extreme
. weather events and avulsion; will affect community planning of future
39 Impacts to zoning and use of land . .
Water conservation methods - restrict
a1 Recreation - less outdoor activities when | Camping
our season is already short Boating

Climate - related hazard (shock): Warmer Winter Conditions

# Impact Vulnerability Detail

16 | Increasing pest infestations due to
warmer weather would negatively
impact agriculture

17 | More rapid spring melt leads to Aging infrastructure and topography
increasing localized flooding from Depends on snowfall
backed up culverts

22 | Milder temperatures and changes in Haskap needs a cold period — smaller component of economy than forestry
seasons may negatively impact Impacts of concern to forestry — changes to tree growth impacting value and potential
Haskap berry harvest and the value of | for insect infestations
wood (forestry)

24 | Increase in extreme snowfalls leads to | Transportation systems

impacts on infrastructure and Personal mobility
emergency services Education and health services

57




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

15 | incomes
Increasing freeze/thaw cycles
decrease the durability of
infrastructure (such as roads and
trails) and increase maintenance And infrastructure relating to utilities
19 | needs Wildlife
Increasing potential for rain-on-snow
events (and ice storms) increases the | Poor highway conditions lead to accidents
risk of street flooding, street closures, | School bus cancellations
mobility issues and potential damage | Rail system
20 | to nearby buildings Emergency services
Fewer ice days may result in a longer
23 | growing season
Extreme cold will increase changes in | Longer hibernation
25 | vegetation and animal behaviour

Climate — related hazard (shock): Hotter, drier summers and longer growing season

# Impact Vulnerability Detail
64 | The combination of hotter and drier conditions Promotion of water conservation
increases potential for drought and decreased Protect groundwater sources
water supply in late summer Affects well water supply for rural folks
65 Improve medical services in the north

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

Improve public spaces to house evacuees, increase alternate power
availability

Increased cardiac and respiratory illnesses

Reduced outdoor activity due to poor air quality

Reduced ability to fly in and out due to visibility

58




66 Hotter and drier conditions contribute to Work with community forest to reduce deadfall, create fire lines in areas
increasing wildfire risk in large forested areas. near communities
Impact on evacuee's is not a burden (regional responsibility), shows
With increasing wildfires, regional forest fire community resources
evacuees increase in number and frequency Three options of egress out of Tumbler Ridge
60 which increases stress on the community's Limited emergency evacuation by air due to aging infrastructure
emergency response and emergency social Need more resources to deal with increased costs of emergency response
services and planning
Increasing temperatures and variable weather
61 conditions reduces the ability to grow certain Hemp opportunity
crops
With increase in hotter weather you may have reduced product
Increasing temperatures and longer growing Locus increase and bugs (damage) (all crops)
62 seasons enhances the ability to grow certain Combines with 64 statement unable to water
crops Could be a new or increased economic revenue stream
Hemp opportunity
Change in seasonality and increasing igzzze beetle
63 temperature leads to introduction of new .
invasive species (plants, insects, etc.) Wasps in parks . . .
Cutblocks, pipelines, etc. - speed/quality of reclamation
Reduced access in and out to community via air
and vehicle due to smoke and storms reducing
67 visibility
Hikers, boaters, etc. coming when weather is nice. More emergency
response possibility. Could increase Chetwynd's population as southern part
68 Increased Tourism of province becomes too hot
Layoffs
Social economics - mental and physical health
Forest sector closure or cutbacks, access to Reduced tourism outdoor adventure
69 outdoor activities Impact wildlife
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Climate — related hazard (shock): Increase in other extreme events (storms, hail, extreme heat, wildfires, etc.)

# Impact Vulnerability Detail
47 Wildfires and landslides are more common, Highway 97 closes
impacting evacuation routes and transportation
in and out of the community. See Impact #40
51 Severe damage to Chetwynd's sewage outfall requiring replacement early
Increasing extreme events decreases the Sewage treatment plant submerged after storm - damage to building
durability of infrastructure generally, leading to | Increased freeze - thaw due to exact temperature swings reduces lifespan
earlier replacement and increased maintenance | of asphalt roads, concrete sidewalks, increases frequency of pipe breaks
needs Better planning, preventative maintenance, options for improvement
explored (avoid complacency)
45 Wind knocks down trees on power lines
Increase in costs to fac. and BC Hydro
Increase in extreme events cause more frequent | Need for generation-- There is actually pretty good back-up, there is a back
power outages, in turn affecting household up diesel generator now.
power and power to critical infrastructure The Water System Master Plan notes that there is no back-up power for the
booster station
50 Increasing frequency and intensity of extreme Conflict between JOSS vs volunteers
events puts pressure on the physical and Increased exposure leads to increase volunteers or funding from
emotional capacity of community volunteers community/district
including ESS and volunteer fire fighters
46 Increasing intensity of snowfall, ice events and Increased costs for gravel salt and staff
rain-on-snow events stretches the capacity of -Public policy and public perception
public works to respond and increases costs
48 Major events lead to isolation from health Dependency on air (B.C. fixed wing) (STARS)

services or other critical services (due to
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impacted transportation routes within the
municipality)

52 More frequent / larger scale emergency and Facility demands and supply
disaster events place increasing demands on Increased planning can reduce stress, urgency, and reduce costs
municipal resources and capacity for mitigation,
planning, preparedness, response and recovery
54 Transportation routes affected - cutting off out Increased heat = increased need for air conditioning
of town communities and various oil and gas -Increased smoke - increased need for air purifiers
facilities -Decreased recreation = decreased mood
-Increased pressure on health services
Severe damage to Chetwynd's sewage outfall requiring replacement early
. Sewage treatment plant submerged after storm - damage to building
Increasing extreme events decreases the . .
. . . Increased freeze - thaw due to exact temperature swings reduces lifespan
durability of infrastructure generally, leading to . . .
51 . ) . of asphalt roads, concrete sidewalks, increases frequency of pipe breaks
earlier replacement and increased maintenance ) . . . .
needs Better planning, preventative maintenance, options for improvement
explored (avoid complacency)
55 Reduced water impact in aging trees in areas Certain tree growth and aging trees 'danger tree's' removal or danger for
area's and parks
Flooding and erosion causing erosion and
56 exposure of gas lines
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Appendix E. Heat Map

Risk results from the combined Chetwynd and Tumbler Ridge workshop fall into the
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.

Chetwynd / Tumbler Ridge

Likelihood of the Impact Occurring

Consequence of the Impact Occurring

| Low MEDIUM B HIGH

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:

Chetwynd:
e #5, more frequent flood events increase costs and require more capacity for
flood clean-up and restoration
o Should be moved to the right and closer to #2 or to the other side of #2
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e #32, variability and intensity of precipitation events in winter decreases safety
and ease of travel, especially for mobility challenged individuals
o Should be moved to the right, beside #16
o Not constant, but important
o Smoke impacts visibility
e #22, value of wood/haskap berry
o Writing should be changed: Haskap berry above and value of wood below
to bring attention to the importance of both
= |nsect infestation is a bigger fear
e |t will impact the forest
e Trees are a much bigger part of the economy
e Haskap berry is a smaller component of the economy
o Should move beside #50 because economically forestry is so important
e #64, the combination of hotter and drier conditions increases potential for
drought and decreased water supply in late summer
o Should be moved right more into the red, in line with #16 and #17
e #45, increase in extreme events cause more frequent power outages, in turn
affecting household power and power to critical infrastructure
o Should be moved left to the yellow, to the other side of #54, because
there is actually pretty good back-up (the comment about no back-up
generator was likely from a study and has been rectified — there is a back-
up diesel generator now)
Tumbler Ridge
o #32
o Have one ambulance and depend on Dawson Creek for the second, which
is a huge concern for the community
o Availability of equipment and transportation routes is really important
o Should move more to the orange

Table 10. Highest risks identified for Chetwynd

Climate Hazard Impact # High Risk Impact Statements in descending risk score
order
(Likelihood X Consequence)
YR 65 Increasing number or magnitude of wildfires impacts
SUMMERS the health of the community due to poor air quality
days and mental health impacts.

66 Hotter and drier conditions contribute to increasing
HOTTER . L
SUMMERS wildfire risk in large forested areas.
INCREASED INTENSITY 34 Increasing intensity of rainfall causes more frequent
& FREQUENCY OF localized flooding and sewer surcharge in parts of the
PRECIPITATION community.
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IRCRERSE: ¥ GTHER 47 Wildfires and landslides are more common, impacting

EXTREME EVENTS evacuation routes and transportation in and out of the
community.

HCRERSED ERNE 6 More frequent flood events contribute to cumulative

FLOOD RISK anxiety, stress and mental health challenges among
affected residents and service providers.

IRCHERSE ¥ GiiER 51 Increasing extreme events decreases the durability of

EXTREME EVENTS infrastructure generally, leading to earlier replacement
and increased maintenance needs.

: WARMER 16 Increasing pest infestations due to warmer weather
o\ . . .
&%M WINTERS would negatively impact agriculture.

, IKERERSER REERINE 1 Increased river flow and flood events damage buildings,
__Q FLOOD RISK crops, parkland, infrastructure such as bridges, etc.
_/\ INCREASED INTENSITY 40
Ty & FREQUENCY OF Highway closures due to washouts
e PRECIPITATION

17 . . . . .
Jll WARMER More rapid spring melt leads to increasing localized
0 ) WINTERS flooding from backed up culverts.

RS R 45 Increase in extreme events cause more frequent power

EXTREME EVENTS outages, in turn affecting household power and power
to critical infrastructure.

HCREASED HERINE 2 Increased river flow and flood events cause increased

FLOOD RISK avulsions (changes to the river’s path) and bank erosion,
impacting aquatic habitat.

IRCHERSE ¥ GiiER 50 Increasing frequency and intensity of extreme events

EXTREME EVENTS puts pressure on the physical and emotional capacity of
community volunteers including ESS and volunteer fire
fighters.

YitireR 64 The combination of hotter and drier conditions

SUMMERS increases potential for drought and decreased water

supply in late summer.
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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
CAOQ, 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 11, 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)

65



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. Chetwynd Detailed Action Plan

1.0 Hotter Summers

High Risk Impacts:

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

health impacts.

#66: Hotter and drier conditions contribute to increasing wildfire risk in large forested areas.

Actio Action Action Description Status: Lead Effort: Next Step Evaluation Notes:
n# Underway, Department Range of How well this action
Act Now/by funding / HR addresses
X year, from low to evaluation criteria
Monitor, high
Investigate
further
1.1 Community Develop plan to identify Underway Chetwynd Medium Hire contractor and work with | Effectively reduces

Wildfire Plan

sensitive areas and
implement clearing and
reduction of fuel load.

Remove brush, dead
trees, flammable material
in interface areas (i.e.
edges of town, parks) to
reduce the probability of
wildfire impacting built
infrastructure. Collaborate
with the Peace River
Regional District to
identify problem areas
and funding options, and

Parks/Planning

stakeholders to develop plan

risk at a fairly low
cost. No regret —
significant benefits
even if climate
change impacts do
not occur as
projected.
Additional benefits
include improved
safety for hikers
and skiers (reduced
risk of trees falling,
trails are more
accessible)
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work to develop a plan
and budget for clearing
land that will help to
protect residents’ homes
and businesses.

1.2 Community Develop and implementa | Winter Parks/Planning Outline community Low cost, medium
Engagement community engagement 2019/2020 Medium engagement plan — identify risk reduction, very
plan to help determine (relatively areas where consultant could | flexible
top concerns of high on the help and see if PRRD and
community members and HR front) other municipalities want to
to educate on best make this a joint venture.
practices to prevent Look into partnership with
wildfires (or mitigate FireSmart Canada.
damage), what they can
do in the event of a
wildfire or poor air quality
event. Engagement would
likely include educating
the public and receiving
input.
1.3 Develop health Describes precautions that Administration No regret, since

precaution list

could be taken in a variety
of scenarios to help the
community to feel safe (eg
could include emergency
preparedness kits, contact
numbers, saving copies of
important documents to
the iCloud, have a plan for
pets/livestock, keep
vehicles fueled up, where

good
communication
enhances a sense of
community and
trust, and trains the
community where
to find information
in times of need.
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they can go during times
of dense wildfire smoke
(clean air shelters) or in
case of evacuation, where
to get sandbags, and how
to protect private
properties from overland
flooding).

14

Clean Air
Shelters

Designate certain public
spaces as “clean air
shelters” for people to
occupy during periods of
poor air quality. Install
adequate Hepa air filters
to ensure “clean air
shelters” meet
appropriate criteria,
develop a maintenance
plan, promote spaces on
social media.

Investigate
Further —
Collaborate
with PRRD

Administration

Low to
medium

Research which buildings
might have the capacity and
air filter equipment to be
used as clean air shelters. If
Rec Centre is one of these,
need to collaborate with
PRRD for permission use for
this purpose (or to retrofit).
Need to research seating and
resting options for those who
may make use of a clean air
shelter, and whether to
provide T.V.s, fridges, a
selection of books, donated
clothing or vouchers for thrift
shop, coffee supplies, cell
phone charging stations etc.
Parameters for how long to
stay? Should we include
snacks (ie for diabetics or
seniors)? Delineate areas for
families with active children
and other areas for seniors or
those who want quiet?

Resiliency

No regret
action (extends
the useful life
of our sewage
treatment)

Co-benefits
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. Air Qualit Air Quality Monitoring will | At this time Administration . )
15 ! Q.u I. Y IrQu |.y I ng Wi S n l Low Continue to work with
Monitoring become increasingly Chetwynd -
. P, , Northern Health and Ministry
important if wildfires doesn’t have . .
. . . of Environment to establish
become more frequentin | air quality ) )
: L need for air quality
years to come, to advise monitoring o
. . . monitoring
residents with with data
compromised airways thatis
when to stay indoors or available to
restrict outdoor activity. the public or
Administrati
on

2.0 Increased Intensity and Frequency of Precipitation

High Risk Impacts:

#34: Increasing intensity of rainfall causes more frequent localized flooding and sewer surcharge in parts of the community.

#6: More frequent flood events contribute to cumulative anxiety, stress and mental health challenges among affected residents and
service providers.

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

#17: More rapid spring melt could lead to increasing localized flooding from backed up culverts

#20: increasing potential for rain-on-snow events increases the risk of street flooding, street closures, mobility issues and potential
damage to nearby buildings.

NOTE: NRRM is creating a stormwater plan with climate action built into it—could be a good resource. FSJ have focused on
stormwater in changing conditions—also a potential good resource.

Actio | Action Action Description Status: Lead Effort: Next Step Evaluation Notes:
n# Underway, Department Range of How well this action
Act Now/by funding / HR addresses
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X year, from low to evaluation criteria
Monitor, high
Investigate
further
2.1 Update Review existing Winter Engineering Medium Review existing Stormwater Builds resilience, no
Stormwater stormwater management 2019/2020 Management Plan —look at regret, impacts are
Management plan and identify areas to “Next Steps” section, engage likely in the near
Plan update and revise with consultant to help with the future, relatively
current climate change work low cost, will
conditions and projected contribute to
climate change effects community values
including increased rate of and initiatives
snowmelt and snowmelt-
associated flooding
2.2 Upkeep Green Maintain and expand Underway to | Engineering & Medium Document steps already Impacts are already
Infrastructure green infrastructure to Act Now Public Works taken and plan for the future | occurring, cost is
ensure — ditching program, flushing low compared to
channels/ditches/creeks program, river dredging cost of inaction,
have capacity to convey highly flexible —
stormwater flows, employ taking this action
green erosion control does not affect our
strategies ability to choose a
Review potential options different course in
eg using parks to capture the future
and use runoff; increase
green infrastructure in
parks, streets, parking lots
to make use of excess
rainwater. Incorporate
principles into OCP.
2.3 Winter Clearing Develop Winter Clearing Wait and Engineering & | Low - High Meet with Public Works — No regret, a
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Plan (with
engagement)

Plan (or update) with help
from
residents/community
engagement — which
areas need improvement?
Priority List for
roads/sidewalks? --A lot of
this has already being
done in the District’s Snow
Clearing policy and Streets
and Traffic bylaw — does
our clearing
schedule/priority list need
to be revised? More
funding for snow clearing
and salt for roads? More
engagement? Push for
businesses to take a more
active role in cleaning in
front of store fronts, etc.

see/monitor

Public Works

assign task

window of
opportunity exists,
flexible, benefits
vulnerable
populations,
relatively low cost

2.4

Community
Engagement

Inform residents of
current projects and
planning underway,
inform them what they
can do to help minimize
flooding due to
precipitation, and what to
do in the event of flooding
—i.e. call Public Works if a
culvert is blocked up. or
“Adopt a catch basin” —
encourage residents to
clear any notable
debris/snow from blocked

Monitor

Administration

Low

Outline community
engagement plan and assign
tasks —goals, actions, events

- Risk Reduction
- No regret

- Benefits to
vulnerable.
Those who may
be impacted by
flooding in the
future will
benefit from
this work.

- Positive effect
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catch basins. Public on ecosystem
education about how to
landscape privately owned
lots to prevent basement
flooding and how to
redirect excess moisture
(rain garden design
workshops?) from
overflowing eaves troughs
and gutters

3.0 Increased riverine flood risk due to changing snowpack, snowmelt timing, and increased intensity and

frequency of precipitation

High Risk Impacts:

#1: Increased river flow and flood events damage buildings, crops, parkland, infrastructure such as bridges, etc.

#2: Increased river flow and flood events cause increased avulsions (changes to the river’s path) and bank erosion, impacting aquatic
habitat.

#6: More frequent flood events contribute to cumulative anxiety, stress and mental health challenges among affected residents and
service providers.

#5: More frequent flood events increase costs and require more capacity for flood clean-up and restoration

Actio | Action Action Description Status: Lead Effort: Next Step Evaluation Notes:
n# Underway, Department Range of How well this action
Act Now/by funding / HR addresses
X year, from low to evaluation criteria
Monitor, high
Investigate
further
3.1 Community Inform the public of Monitor/Act | Administration | Low- Develop Community .
. ) - Timing- Low lag
Engagement current actions underway | Now medium Engagement Plan —goals,

73



to prepare for these risks
and be ready to
communicate consistently
in an emergency

responsibilities, actions

time, quick
action

- Awindow of
opportunity
currently exists

3.2 Flood Hazard Complete flood hazard Underway — | Engineering Medium Meet with Planning & Acting on the
Plan study and follow up on Flood Hazard Engineering to review recommendations
next steps — Flood Hazard | Study recommendations of the plan, | will significantly
Plan — pursue further Complete, pursue more grant funding, reduce risk and
funding options for now need to assign responsibilities and build resilience,
mitigation measures act on check-ins impacts are already
recommenda occurring, benefits
tions to vulnerable
populations,
external funding
sources have been
secured
3.3 Structural flood Install structural flood Underway Engineering High Meet with consultant to Acting on the

mitigation

mitigation measures such
as debris barriers and
dykes to prevent and
mitigate riverine flooding

discuss status of project — get
debris barrier project to
tender-ready status by
November 2019 (to be
constructed in July 2020)

recommendations
will significantly
reduce risk and
build resilience,
impacts are already
occurring, benefits
to vulnerable
populations,
external funding
sources have been
secured
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34

Emergency
Response Plan

Assigns leads, direction,
and tasks to various staff
members and provides
contacts and instructions
for various possible
emergency scenarios

Ongoing
(living
document);
we are
experimentin
g with a
collaborative
regional
emergency
response
model and
together
with PRRD
are mid-way
through a
hired
consultant’s
feasibility
plan process.

Fire
Department

Low to
medium

Waiting to receive
consultant’s feasibility report
with recommendations for
regional emergency response;
otherwise, continue to fine
tune our own emergency
response plan as needed.

35

Free sandbags

Each year the District
provides free sand and
free sandbags for private
property owners who
want them

Act by spring
2020

Engineering &
Public Works

low-medium

Each fall we order fresh
sandbags for the following
year’s freshet and potential
heavy rain and storm events

Benefits vulnerable
populations,
relatively low cost,
aligns well with
community
initiatives

4.0 Warmer Winters

High Risk Impacts:
#16: Increasing pest infestations due to warmer weather would negatively impact agriculture.
#22: Climate change decreases the value of wood/haskap berry
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Acti | Action Action Description Status: Lead Effort: Next Step Evaluation Notes:
on# Underway, Act Department Range of How well this action
Now/by X year, funding / HR addresses
Monitor, from low to evaluation criteria
Investigate further high
4.1 Remove invasive | The District has Parks Medium Continue to identify and
plant and animal | experienced some remove invasive species
species — seek new invasive insect annually, and continually
funding species due to replant native species to
opportunities warmer climates, and remove potential
and is involved in the opportunities for invasive
collaboration regional Invasive species to grow
with community | Plant Committee.
partners for The District is not
information directly impacted
sharing from the perspective
of agriculture but the
District does liaise
with the Peace River
Regional District to
support them in
finding ways to
combat invasive
species and invasive
pests that may arrive
due to changing
climate.
4.2 Climate change Could affect local Parks Medium Continue to identify and

decreases the
value of
wood/haskap
berry

economy; include in
economic
development
strategy? Include in
efforts to diversify

remove invasive species
annually, and continually
replant native species to
remove potential
opportunities for invasive
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economy, build up species to grow
municipal
infrastructure so it’s
ready for new
industry.

5.0 Increased Extreme Events

High Risk Impacts:

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

#51: Increasing extreme events decreases the durability of infrastructure generally, leading to earlier replacement and increased
maintenance needs.

#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

Actio Action Action Description Status: Lead Effort: Next Step Evaluation Notes: How
n# Underway, Department | Range of well this action
Act Now/by funding / addresses evaluation
Xyear, HR from criteria
Monitor, low to
Investigate high
further
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51 Learn more Gain a broad understanding Administratio | Medium Meet with PRRD to discuss
about landslide of the overall risks of n to high their experience on the topic
potentials — landslides in the community —is this an issue that needs
incorporate into | and see where we can to be addressed now?
OCP, create new | implement into OCP — Engage geotechnical
or confirm require residents in higher consultant.
existing risk areas to complete more
Development in-depth geotechnical
Permit areas are | investigations prior to
still adequate developing land
and valid
5.2 Asset Identify all assets belonging | Ongoing Finance, medium The District has begun work No regret —even if
Management to municipality along with Engineering on an asset management climate change doesn’t
Plan age, lifespan, replacement plan and although it is not happen, asset

plan and future capital
needs. Consider changing
conditions going forward
and ensure that asset
management plan considers
not only current conditions
but impact of changing
conditions.

overly complex it is very
labour intensive

management is a
valuable tool to aid
responsible allocation of
public funds for
appropriate upgrades
and maintenance, aligns
well with community
initiatives
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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

Competency: Policy
Putting in place policy and objectives related to the development of an environment and vision that supports local climate adaptation.

Maturity
level =&

Outcomes

Policy and
objectives

Strategy
and
framework

Measurement
and
monitoring

.2 | 3 | 4 | s
Concept Level Preliminary Level Implementation Operational Level Continuous
Level Improvement Level
Working | Completed | Working | Completed | Weorking | Completed | Working | Completed Working Completed
onlevell | onLevell | onLevel 2 | onlevel 2 | onlevel 3 | onlevel 3 | onlevel 4 | onlevel 4 | onlLevel 5 on Level 5
a O O O O O | O | ]
We have set We have drafted a We have adopted We have a climate We are continually

expectations for
our work on climate
adaptation. We
have the support
we need to begin
preparing a policy.

You have achie

O We have looked
into policy issues
and constraints
surrounding
climate change
adaptation within
our community.

climate adaptation
policy and have
prepared strategic
guidelines that

will inform the
development of an
adaptation plan and
other adaptation
initiatives.

O 'We have developed
a policy that details
our organizational
commitment to
climate adaptation.

O Senior management
and council
have endorsed
the policy.

our climate
adaptation policy
and are using it to
guide our actions,
and have drafted an
adaptation plan. We
have established
performance
measures to
moniter progress.

O We are starting
to use the policy
objectives to
guide our broader
corporate plans and
actions.

0O We have drafted
an adaptation plan
detailing specific
initiatives and
processes.

adaptation plan

in place and are
managing climate
risks. We are using
performance
measures to track
the progress and
outcomes of our
climate adaptation
initiatives.

1 a specific maturity level when you can demonstrate evidence of the outcomes below.

O Senior management
and council have
endorsed the
adaptation plan.

O Climate risks are
managed in terms
of levels of service,
operations, and
maintenance, in
accordance with
the palicy.

improving our
understanding of
climate risks and our
approach

to managing

these risks.

O We are validating and
refining corporate,
service and adaptation
objectives based on
the evolving needs of
our community:

0O We have defined
objectives and

0O We have engaged
senior leadership

O We are beginning
to integrate

O There are clear
links between

O We are continually
improving our

committed in identifying climate risk the climate understanding
to taking a strategic-level considerations adaptation plan, and management
concerted climate risk into our asset asset management of strategic-level
approach to categories across management practices, and climate risks.
managing the municipality. practices. other strategic
climate risks. corporate efforts.

O We have O We have O We have O We monitor O We are monitoring
articulated the developed established progress on the performance and
expected benefits guidelines and performance climate adaptation using the feedback to

and outcomes
of climate
adaptation
to council
and internal
stakeholders.

criteria for local
or regional
adaptation
initiatives.

measures to
monitor progress
on climate
adaptation,
outcomes, and
community
benefits.

plan and the
implementation
of adaptation
initiatives.

prioritize and make
ongoing refinements
and improvements.
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Competency: Human resources and governance
Ensuring staff and council are equipped with the mandate, understanding, skills and knowledge needed to support local climate adaptation.

Maturity
level =2

Outcomes

Cross-
functional
groups

Aligned
culture

Stakeholder
engagement

1 2 3 4 [ 5 |
Implementation Continuous
Concept Level Preliminary Level Lovel Operational Level improvement Level
Working | Completed | Working | Completed | Working | Completed | Working | Completed | Working Completed
onlevell | onLevell | onlLevel2 | onLevel2 | onlLevel 3 | onlLevel 3 [ onLevel4 | onlevel4 | on Level 5 on Level 5
O O O O O O O O O O
We have council We have established | Our climate Our climate Our staff and council

support' to

establish a cross-
functional climate
adaptation team?

You have achieved ¢

O We have appointed
a climate
adaptation team
to examine current
and future climate
change risks and to
identify potential

a clear mandate
for our climate
adaptation steering
committee2 Council
has approved use
of funding for
internal or external
awareness raising
regarding climate
risks and potential
adaptation
initiatives.

O We have appointed
a cross-functional
climate adaptation
steering committee?
to oversee planning
and deployment of
climate adaptation

adaptation steering
committee and
team? have clear
responsibility and
the support needed
for preparing a
draft climate
adaptation plan.

O The climate
adaptation team,
with oversight
from the steering
committee, is
developing and will
manage a climate

adaptation plan is in
place. Our climate
adaptation team?
is guiding and
supporting climate
adaptation on an
ongoing basis,

and has ongoing
council support.
Adaptation-
related roles and
responsibilities are
operationalized.

3 specific maturity level when you can demonstrate evidence of t

O Our climate
adaptation team
has been made
permanent to
provide ongoing
communication,
support and

are continually
improving our
understanding of
climate risks and
our approach to
managing them.

he outcomes below.

0O Our climate adaptation
team and steering
committee support
the continuous
improvement of our
climate adaptation
initiatives.

adaptation initiatives by adaptation plan. guidance on
opportunities or the climate adaptation across
initiatives. adaptation team. the organization.
O Staff/council O Our climate O Climate- O Climate risks O Climate change
have a basic adaptation team adaptation- are managed in considerations are

understanding
of risks posed by
climate change
to infrastructure,

raises awareness
of local climate
risks and builds
buy-in for potential

related roles and
responsibilities
are clearly
identified and

terms of levels of
service across our
organisation.

influencing how we
optimise decisions on
assets and

service delivery.

natural assets and adaptation communicated
operations. initiatives. for staff in key
departments.
O We have O We have O We have O We communicate | O Staff or council
identified completed some completed regarding climate members are
climate change community community change adaptation recognized by

and adaptation
stakeholders
within the
community.

consultation on
our climate change
vulnerability
assessment

and potential
adaptation
initiatives (see
Level 2 of the
Technical and
Risk Management
Capacity
competency).

consultation
on the climate
change
vulnerability
assessment,
potential
adaptation
initiatives, and
climate impacts
on levels

of service.

initiatives

and progress
on climate
adaptation plan
implementation,
internally and
externally.

peers and external
stakeholders as
adaptation resources,
and engage with
them to exchange
knowledge.

O There are ongoing
mechanisms through
which the community
can be engaged
in discussions or
activities relating
to local climate
adaptation.

!Council support is defined as a formal council resolution or adoption of bylaws, studies, master plans or policies that confirm formal support from elected officials.

2 Members of the climate adaptation team or steering committee may wear many hats within their organization, and may also hold responsibility for other initiatives
(e.g. asset management), It is also recognized that in smaller municipalities; members may sit on both the climate adaptation team and climate adaptation
steering committee. Some municipalities may choose to engage external stakeholders in their climate adaptation team or climate adaptation steering committee,
or in both groups, but it is recommended that there be a strong level of internal representation.
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Competency: Technical and risk management capacity
Preparing the tools needed to deliver adaptation initiatives and manage operations in a way that minimizes climate risk
(e.q. software, hardware, maps, models, etc.).

Maturity
level 3

Qutcomes

Data and
performance
management

Technical
tools

1 2 3 I
Concept Level Preliminary Level Implementation Operational Level Continuous
Level Improvement Level
Working | Completed | Working | Completed | Working | Completed | Working | Completed Working Completed
onlLevell | onLevell | onLevel 2 | onlLevel 2 | onlLevel 3 | onlevel 3 | onLevel 4 | onlevel 4 | onLevel 5 on Level 5
O O O O O O O O O O

We are exploring our
technical needs and
data gaps so that
we can take steps to
better manage our
assets and reduce
their vulnerability to
climate change.

0O We are compiling
available data and
identifying gaps
related to asset
performance,
as well as observed
and expected
local climate
change impacts.

O We are conducting
a needs assessment
for an information
systermn to manage
and track asset and

We have defined
our technical gaps
and are acquiring
the necessary
data and tools

to conduct a
vulnerability
assessment of our
infrastructure-
based services.

initiatives.
ecific maturity level when you can demonstrate evidence of t
O We are filling data |0 We have identified |0 We have

gaps related to
asset performance
and local climate
change impacts.

O We have established
appropriate
operational and
customer levels of
service for priority
assefs.

O We have completed
the needs
assessment for our

We understand the
priority climate risks
to key infrastructure
systems and are
planning our
monitoring and
management
approach for
addressing them.

our priority

assets for risk
management, and
are establishing
processes for
ongoing data
collection on asset
performance and
climate change
impacts.

O We have acquired
an information
system for

We understand
ongoing climate
risks to our assets
and levels of
service, and are
planning adaptation
initiatives to
address them.

We have data
collection and
analysis processes
in place to support
risk management
and adaptation

implemented

our information
system, trained
relevant staff,

and established
processes for
ongoing data
collection related to
asset performance.

O Our approach to
climate change risk
management and
ensuring levels of

We continually
improve our approach
to strategic adaptation
planning and reducing
climate risk over the
longer term.

he outcomes below.

0O We continually
improve our approach
to data collection and
management; and
practices and tools are
in place to manage
the quality and
consistency of data.

O Flexibility is built into
the processes and
tools to make it easy
to adapt them to a
changing reality or
changing conditions.

climate data. information system, mangging and service is well-
and are exploring tracking data, documented.
suitable options. @nd are currently
implementing
it and training
relevant staff.
O N/A O We are conducting | O We have acquired | OWe are using our | O We continually

a needs assessment
for other technical
tools (e.g. models,
software, maps,
etc.) to support
analysis of climate
change impacts on
established levels
of service.

or developed other
technical tools and
have completed

a vulnerability
assessment of
our assets.

O We are identifying
measures to
address climate
risks to levels of
service, operations
and maintenance,
and capital projects
as needed,

tools to monitor
the effectiveness
of our risk
management
practices and
adaptation
measures.

improve our tools

for analyzing

climate impacts on
established levels of
service and managing
climate risk.
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0O We are exploring
costs for
accessing relevant
data sources
or acquiring
necessary technical
tools and systems
for conducting
a climate risk
assessment of
our assets.

OWe have allocated
funding for
acquiring relevant
data, technical
tools and systems,
and/or training
needed to
conduct a detailed
vulnerability
assessment of
our assets.

O'We are assessing
costs related
to adaptation
initiatives that
address immediate
risks to our assets
or levels of service.

O We have allocated
annual funding
to implement
priority
adaptation
initiatives and
to manage
operations in a
way that reduces
climate risks to
our assets and
service levels.

0O Qur climate

adaptation initiatives

are fully funded
and our operations
are managed in a
way that minimizes
climate risk to our
assets and service
levels over the
longer term.
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