





4 Assessment Results by Indicator

Regional Assessment Ranking

Relevance Moderate

Precision Low

Utility Low

Rationale

This indicator is relevant since it's related to seasonally important food sources (e.g.
spring vegetation and berries).

There are uncertainties that exist with the ages used to represent excluded forage.
Ground-truthing is recommended to improve the precision of this indicator.

Due to the relatively low amount of forestry activity in associated LUs, this indicator
has limited utility for the West Coast Region.
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4.9 Quality Food - Core

Indicator Description

This indicator assesses the amount of quality food sources available to grizzly bears. Quality food is defined by >50%?® of LU is high
or very high habitat quality ecosystems (BEI and EBM)** and/or any unit with >10,000kg high salmon biomass.

Interpretation Key

- Quality food is considered present if:
- >50% of the LU is classified as high or very high quality habitat indicating presence of quality forage plants or
- >10,000 kg of salmon is available at all time periods* (sum of salmon kg by LU).

Benchmark Management Context
- Yes - High salmon or >50% of LU in high or very high habitat quality Conservation management and access to high
- No - Not high salmon or >50% of LU in high or very high habitat quality quality food resources.

Regional Commentary:

In coastal B.C,, a grizzly bears’ spring diet includes early green vegetation, including skunk cabbage,
at low elevations. In the summer months, grizzly bears follow receding snow up avalanche chutes
and return to lower slopes for summer berries* and salmon runs, after which they focus on
spawning salmon until late fall and vegetation until denning. Grizzly bears will travel long distances
to reach salmon resources during the mid-summer and fall months, including the Bella Coola/
Atnarko River area of West Coast Region. As such, large portions of grizzly bears in a GBPU may be
supported by spatially constrained salmon resources which requires habitat connectivity to reach
these spawning areas.

Grizzly bear productivity on the coast increases with the availability of salmon and terrain
ruggedness and decreases with canopy closure. Although grizzly bears consume ungulates
opportunistically through predation and scavenging, ungulates are not considered a major food
source for grizzly bears in the West Coast Region. Instead, coastal grizzly bears favour marine protein
sources such as spawning salmon in accessible streams, clams, crabs and other marine invertebrates
found in estuaries, and along the marine shoreline/intertidal zones in the West Coast Region.

High quality food sources are found in various LUs within the Kitlope-Fiordland, Tweedsmuir,
Kwatna-Owikeno, Kingcome-Wakeman, and Knight-Bute GBPUs (Figure 4.9) and quality food is
driven primarily by abundance of salmon resources (Figure 4.10). Many LUs within these areas also
have intertidal areas to sustain grizzly bears in the seasonal absence of salmon resources.

3 Currently, there is no scientific data linking quality food to LU’s with >50% high or very high habitat quality ecosystems;
>50% benchmark is conservatively assumed to confer low risk to bear populations

40 Grizzly bear habitat suitability mapping was completed by the Ecosystem-based Management Working Group as part of
the planning initiative for the Great Bear Rainforest Land Use Order (2016). See MacHutchon and Hamilton in Horn (2009)
for a grizzly bear habitat mapping summary https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/
natural-resource-use/land-water-use/crown-land/land-use-plans-and-objectives/westcoast-region/great-bear-rainforest/
ei02c_report_4_habitat_mapping_summary.pdf

41 Salmon availability averaged annually using 2014 Fisheries and Oceans Canada NuSEDS data https://open.canada.ca/en/
suggested-datasets/new-salmon-escapement-database-nuseds

42 Information on berry distribution and abundance is intended to be used in the future, as information becomes available.
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The complicated mountainous terrain creates a diverse array of ecosystems from high quality alpine
ecosystems and riparian forests to productive temperate rainforests. High and very high habitat
capability ecosystems are distributed throughout the maritime and sub-maritime portions of the
region, but do not exceed the 50% by LU threshold in most LUs as a result of the complex terrain

in each LU.

To the east of the Coast Mountain Range, the terrain is less mountainous, and ecosystems tend to
have simpler vegetation characteristics and/or a lower vegetation production potential. This results
in reduced habitat capability for grizzly bears in the eastern portion of West Coast Region compared
to coastal areas.

The West Coast Region is also well known for high salmon production, a food source that is highly
significant to a grizzly bear’s diet. Figure 4.10 illustrates that there is high salmon escapement
(>10,000 kg) within various LUs within the Kitlope-Fiordland, Kwatna-Owikeno, Kingcome-
Wakeman, Knight-Bute GBPU and western portion of the Tweedsmuir GBPU. These areas are all
connected to coastal areas, major watercourses and/or the Pacific Ocean, and have suitable habitat
for large amounts of spawning salmon. These areas have appropriate water quantity and gradients
to support salmon, however, salmon biomass had been declining in recent years and this further
threatens grizzly bear populations in the West Coast Region.

The only GBPU without any high salmon biomass LUs is the Klinaklini-Homathko GBPU, which is

not connected to coastal areas; habitat quality for all its LUs is based on habitat capability only.
Additionally, the most of the Tweedsmuir GBPU does not support large amounts of salmon biomass
as this area is mountainous and does not support appropriate salmon habitat.

As salmon are significantly important to grizzly bears in the West Coast Region, regional experts
consider this to be a “core” indicator, as opposed to a “supplemental” indicator as identified in the
Interim Assessment Protocol for Grizzly Bears in British Columbia (2020). Any negative changes to
salmon biomass, availability, and habitat connectivity required to travel to spawning streams will
have large implications to grizzly bears within this region. Therefore, additional research, inventory,
and monitoring of salmon biomass and identifying and travel corridors that connect grizzly bear
habitat is recommended.

Climate change impacts such as increased water temperatures and changes to precipitation patterns
also have the potential to alter food quality and habitat capability, including the availability of salmon
and seasonal key forage plants. As such, regional experts also suggest climate change modelling
research be conducted in the region as it relates to grizzly bear food and habitat quality and supply.

Further analysis and investigation into this indicator could include:

« Improve and standardize the resolution of ecosystem and air photo mapping used to model
Class 1 and 2 habitat suitability for the GBR and improve the level of field verification. The
Grizzly Bear Habitat layer is an amalgamation of multiple projects, some of which used Terrestrial
Ecosystem Mapping (TEM) which may over-estimate the amount of quality habitat, and some of
which had little or no field verification.

- Refine the definition of quality foods through diet analysis (isotope) of existing grizzly bear hair
samples and relate the indicator thresholds to the prevalence of those foods in bear diets. This
step may also provide some insight into a minimum amount of salmon that must be available to
be considered a key food source (e.g. is the 10,000kg cut-off appropriate?).
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« Improve the salmon data layer to include an adjustment for salmon availability that reflects stream
features influencing bears’ ability to access spawning salmon (i.e. high amounts of spawning
salmon might be present in a stream but if the stream is too deep to be fishable by bears, those
salmon are not truly available to bears). A more detailed review with regional experts to resolve
discrepancies in the data is warranted prior to any resource management decisions being made
in the West Coast Region.

« ldentify streams that are highly utilized by grizzly bears to access salmon and conduct salmon
monitoring to improve salmon population data. This will aim to fill data gaps as the Department of
Fisheries and Oceans does not monitor salmon in all streams in the West Coast Region.

+ Re-run the analysis every 5 years to incorporate the effect of continued declines in salmon availability.

Regional Assessment Ranking Rationale

Relevance High Vegetation: the relevance is high as the importance of forage plants for grizzly bears
has been well studied and the GBR habitat mapping is spatially comprehensive.

Salmon: Relevance is high for salmon escapement data that is used in the
assessment.

Precision Moderate Vegetation: Food quality data and models are sound, based on best available
science. The habitat mapping layer is seamless though comprised of numerous
mapping projects of varying quality. Underlying ecosystem mapping and levels of
field verification are highly variable across the region.

Salmon: there are some uncertainties and data gaps with the salmon escapement
data that is used.

Utility High Vegetation: the utility is high as ecosystems will likely change at a slow rate in the
future. Managing food sources can be addressed as required to reduce mid-seral
footprints and enhance forage productivity.

Salmon: the utility is high as salmon stocks can be studied and areas can be flagged
based on historical numbers of salmon. However, it is difficult to predict future
salmon runs.
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4.10 Habitat Protection — Supplemental

Indicator Description

Habitat protection has two indicators:

- Indicator 1: Percent of total area of very high and high grizzly bear habitat quality in a LU captured within conservation areas and
other designations (protected/restricted areas).*

+ Indicator 2: Presence/absence of areas for which grizzly bear habitat objectives are set, including grizzly bear Wildlife Habitat
Areas (WHAs)/Specified Areas and/or Great Bear Rainforest Land Use Order Class 1 and 2 grizzly bear habitats.

Interpretation Key

+ Indicator 1:
- LUs with >60% of very high and high-quality habitat protected are low risk to grizzly bears.
- LUs with 30 to 60% of very high and high-quality habitat protected are moderate risk to grizzly bears.
- LUs with < 30% of very high and high-quality habitat protected are high risk to grizzly bears and are flagged for management
attention.

+ Indicator 2:
- 1f > 0.05% of the LU is comprised of grizzly bear WHAs or GBR Class 1 and 2 habitats, considered present.
- 1f <0.05% of the LU is comprised of grizzly bear WHAs or GBR Class 1 and 2 habitats, considered absent.

Benchmark Management Context

« Indicator 1: Conservation management
- Low Risk= >60%"* protected
- Moderate Risk= 30-60% protected
- High Risk= <30% protected (flagged)

« Indicator 2:
- Yes: LU contains >= 0.05% WHA/GBR Class 1 & 2 (present)
- No: WHA/GBR Class 1&2 areas absent or < 0.05% of LU (absent)

Regional Commentary:

Almost all of the mainland portion of the West Coast Region falls within the Great Bear Rainforest
(GBR) forest management area. The eastern edge of the Tweedsmuir GBPU lies outside of the GBR
but is protected within Tweedsmuir Provincial Park. High and very high-quality grizzly bear habitat
is protected or conserved throughout the GBR and West Coast Region in a system of parks and
conservancies, wildlife management areas (WMAs), old growth management areas (OGMAs), Wildlife
Habitat Areas (WHAs), and other specified or otherwise designated areas.

Historically, as land use planning for the Great Bear Rainforest evolved, the level of land protection
rose. The Khutze and the Ahnuhati Grizzly Bear Management Areas recommended by the Central
Coast LRMP (2004) were established as Conservancies under the Parks Act.

Only 15% of the GBR land base is available for sustainable forestry, and that 15% is subject to an
ecosystem-based management regime which protects and conserves a broad range of values
for ecological integrity and human well-being. The GBR Land Use Order (LUO) (2016) sets specific

4 Now includes all EBM Class 1 and 2 as capable habitat. Weighted Area of Protected/Restricted area per LU. High restricted
area (e.g. Parks, Conservancy, OGMAs, WHAs, WMA, conservation lands, etc.) are considered 100% protected, while
‘Medium’ (e.g. UWR, VQO partial retain) are considered 50% protected.

4 Currently, there is no scientific data linking LU’s with >60% high or very high habitat in protection. >60% benchmark is
conservatively assumed to confer lower risk to bear populations
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objectives for spatially mapped high and very high quality grizzly bear habitat,* but all LUs in the
plan area are subject to a suite of other terrestrial and aquatic ecological objectives which support
and conserve grizzly bear habitats and populations, including objectives for High Value Fish Habitat,
Important Fisheries Watersheds, Upland Streams, and required Landscape Reserve Designs which
address issues of connectivity across the GBR.

The GBR LUO sets objectives for the maintenance of functional condition in 100% of Class 1 very
high quality (critical) habitats across the plan area including all GBPUs in the West Coast Region, and
50% of Class 2 high quality (sensitive) habitats in the Central and North Coast Area which includes
the Kitlope-Fjordland, Tweedsmuir and Kwatna-Owikeno GBPUs. The LUO also sets an objective for
protection of grizzly bear dens across the GBR, including all GBPUs in the West Coast Region.

There are 336 WHAs established and distributed throughout the West Coast Region specifically for
grizzly bears. WHAs may overlap with GBR Class 1 and 2 habitats and contain high quality habitat
as defined by the FRPA Identified Wildlife Strategy (2004). WHAs have General Wildlife Measures

in place to protect and/or conserve high quality grizzly bear habitat. In the West Coast Region,

the quality habitats protected in WHAs focus on protecting seasonally important food sources in
avalanche chutes and key riparian areas.

The majority of LUs in the Tweedsmuir and Kitlope-Fjordland GBPUs have >60% of their high and
very high-quality habitat in protection. The proportion of high and very high quality habitat in
protection/restriction declines further south in the region reflecting the range of strategic land use
planning agreements and plans that have gone into the current design of the GBR as well as the
historic distribution of provincial parks and the timber harvesting land base (Figure 4.11).

However, the distribution of high and very high-quality habitat in the West Coast Region,
constrained by rugged topography to the east and the hypermaritime to the west, must be
considered when interpreting results for this indicator. The indicator is expressed as a proportion

of the total amount of high and very high-quality habitat in an LU. If a LU has very little mapped
habitat, all of which falls within protection, the entire LU scores as low risk for this indicator though
there is very little high-quality habitat protected (e.g. Allison LU in the Kingcome-Wakeman GBPU or
the Middle Klinaklini LU in the Klinaklini-Homathko GBPU). Conversely, if a LU has very little mapped
habitat and all of it sits outside of protection, the entire LU scores as high risk for the indicator
though there is very little habitat at risk (e.g. Fish Egg LU in the Kwatna-Owikeno GBPU or Klinaklint
Glacier LU in the Knight-Bute GBPU). Those LUs with a relatively high amount of quality habitat
which are high or moderate risk warrant closer management attention (e.g. the Kilbella/Chuckwalla
LU (moderate risk) in the Kwatna-Owikeno or the Stafford LU (high risk) in the Knight-Bute GBPU).

Roughly 45 of the 77 LUs primarily managed by the West Coast Region are at moderate to high

risk by having <60% of their high and very high-quality grizzly habitat in protection or restriction.
However, ecosystem-based management in the GBR is has a range of tools at its disposal. Of interest
is knowing if, for the LUs with a low to moderate proportion of high quality grizzly habitats and
resources in protection/restriction (and so high to moderate risk), the principles of ecosystem-based
management have adequately compensated for this apparent protection deficit with conservation
tools and objectives such as WHAs and LUO objectives for grizzly habitat.

4 Class 1 very high quality (critical) and Class 2 high quality (sensitive) grizzly bear habitats are mapped in Schedule D of
the Great Bear Rainforest Land Use Order. https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/
natural-resource-use/land-water-use/crown-land/land-use-plans-and-objectives/westcoast-region/great-bear-rainforest/
gbr_schedule_d_grizzly_bear_habitat.pdf
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Unfortunately, Indicator 2 does not allow us to assess this potential offset nor the identification of
true high risk LUs (i.e. high risk for both indicators). Almost every LU in the West Coast Region has
at least one designated polygon (WHA or Class 1 or 2 grizzly habitat) with objectives set for grizzly
bears and so passes the extremely low benchmark set provincially. Those few LUs that do not have
anything, most likely have little to no mapped quality grizzly bear habitat nor salmon escapement
(Figure 4.10) or have a high proportion of protection (Figure 4.11).

Management attention should be paid to those LUs that have high-quality food resources (either
salmon or high and very high quality habitat) but little in the way of either protected/restricted area
or objectives set for grizzly bear (e.g. the Yep LU in the Kitlope-Fjordland GBPU), where the LU risk
can then be evaluated in the context of the dominant LU risk for the entire GBPU.

It is also important to remember that in the West Coast Region, outside of parks and protected
areas and designated areas with grizzly objectives, all LU’s will have GBR Landscape Reserve Designs
and be guided by ecosystem-based management principles and land use objectives for a range of
related values.

The level of habitat protection afforded high quality grizzly bear habitats and resources is an
important indication of risk to grizzly populations. However, the interconnected strategic framework
of ecosystem-based management for the GBR has resulted in most if not all of the mapped high-
quality grizzly habitat coming under some form of protection or conservation management.

Linking the spatial distribution of critical salmon resources to spatial protection and conservation
management areas is also important. While the relevance of habitat protection in the West Coast
Region is high, the utility of the specific indicators 1 and 2 are low.

Regional Assessment Ranking Rationale

Relevance High It is important to assess how much good quality grizzly bear habitat and quality food
resources are protected or conserved.

Precision High The precision is as good as the contributing data layers used in indicator calculation.
Though the resolution and verification of Class 1 and 2 grizzly habitats could be
improved, the mapping seamless and based on the best available models of habitat
suitability and capability.

Utility Low Current indicator resolution is too coarse to guide clear effective management
response for the West Coast region. Need to be able to identify where there is quality
habitat with little management/protection.
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5 CONCLUSION & NEXT STEPS

Grizzly bears are susceptible to the cumulative impacts on their populations and habitat from
extensive land use activities and disturbances. Within the West Coast Region, various historic,
present, and future anthropogenic activities and natural disturbances have the potential to impact
grizzly bears.

This section discusses the results of this assessment, outlines how to improve assessments in
the future, as well as next steps to manage grizzly bear populations and habitat within the West
Coast Region.

5.1 Main Observations

Grizzly Bear Conservation Concern Rank and Density

The majority of the GBPUs in the West Coast Region are ranked as a Low (M4) or Very Low (M5)
conservation concern, indicating that grizzly bear populations are at a low risk.

GBPU population estimates vary in relation to estimated bear density and GBPU area. All GBPUs
are not of management concern based on the estimated bear density in this assessment.

Human Presence and Activities

Due to low human populations, limited assess, and limited agriculture, mining, oil and gas activities in
the West Coast Region, human activities and presence do not currently pose a major threat to grizzly
bears in much of the region. There may be localized threats due to human activities including illegal
poaching, agriculture, forestry and grizzly bear viewing that may threaten grizzly bear populations in
the future.

The extent of human presence and expansion is apparent in certain areas of the region, notably
around Bella Coola and through the Highway 20 corridor where the front country indicator is
flagged. Mortality is also flagged near Bella Coola and along the Highway 20 corridor where
humans and bears are most likely to interact often resulting in bear mortality due to conflicts with
people. Additionally, road density is flagged along this corridor. These results also correlate with
core security in the West Coast Region; for example, the availability of core security is low in the LU
near Bella Coola and the Highway 20 corridor resulting from relatively high road densities.

Hunter day density is low throughout the region and thus the risk to grizzly bears from hunters
entering into conflict with bears while hunting is low due to limited human presence, activities and
access in the region.

Habitat Quality & Protection

In general, the West Coast Region supports moderate to high quality habitat for grizzly bears.
No LUs have been flagged with >30% poor forage potential forests in the entire West Coast
Region, indicating that habitat within the region is generally suitable for grizzly bears.
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5 Conclusion & Next Steps

Various grizzly bear habitat protection measures are in place throughout the West Coast Region in
the form of provincial parks and protected areas (including Tweedsmuir South Provincial Park and
Homathko River-Tatlayoko Protected Area), wildlife management areas, old growth management
areas, and WHAs. The majority of habitat protection (>60% protected) is located in the Tweedsmuir
and Kitlope-Fiordland GBPUs. Notably, the Great Bear Rainforest Order has habitat protection
measures in place for grizzly bears, where 100% of Class 1 habitat must be maintained and 50%

of Class 2 habitat must also be maintained within the spatial boundaries of the Order as noted in
Schedule D, and there are over 300 WHAs in the region.

Quality Food Sources

Overall, the West Coast Region has relatively moderate quality food sources for grizzly bears. The
main food sources for bears in the region include salmon and vegetation. There are numerous salmon-
bearing rivers throughout the region, however salmon availability is variable and quantities are much
lower than historic amounts, and may be further impacted by climate change into the future.

While food sources for grizzly bear currently exist in the West Coast Region, it is possible that
climate change may impact these aspects in the future. Shifts in temporal and spatial availability of
vegetation (including berries), changing precipitation patterns (i.e. drought and flood events), forest
fires, and increased stream temperatures may drive bears to shift movement patterns to find food
and this may increase the frequency of human-bear conflicts. While the effects of climate change on
grizzly bears may be positive or negative, the full extent of these impacts are not fully known.

5.2 Further Analysis & Investigation

As this initial assessment is at a broad scale, further research, analysis, and refinement at the regional
level could improve the quality and applicability of some indicators. However, information provided
in this current condition report should be used by land and resource managers in the interim to
assess the potential cumulative impacts of further developments on the landbase.

Further investigation into the indicators, improvements to future assessments, and additional
research that could be undertaken at the regional level includes:

« Number of Bears: Conduct field-based trend or population inventories to improve data to
develop appropriate mitigation measures and/or monitor the efficacy of mitigation measures
implemented from incremental increases in human activity in at-risk areas.

- Mortality Rate: Create an additional class for examining mortality rate that highlights where hunt
opportunities were reduced to remain within sustainable levels. This will provide an extra layer of
information for decision makers to note where mortality levels were close to being exceeded. This
work is a low priority unless the grizzly bear hunt reopens.

- Road Density: Weight roads by different levels of accessibility to improve the utility of this indicator.

- Core Security: Assess whether these core security areas provide high quality food improving their
functionality. Habitat change or industrial use should be avoided in areas with both key forage
and core security. Assess where non-core security areas overlap key forage availability to focus
restoration/road reclamation efforts to increase the amount of availability of core security habitats
with good quality forage. Restoration efforts should focus on areas with key forage but no secure
core. Research to improve the benchmark for this indicator is recommended.
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Front Country: Minor adjustments to a few roads in the spatial layer are required to improve the
accuracy of this indicator. Research to improve the benchmark for this indicator is recommended.

Poor Forage Potential (BEC Mid-Seral Conifer): Incorporate more temporal variation to this
indicator to include a signal for decision makers of potential upcoming mid-seral foraging
constraints. Include the actual spatial arrangement of flagged LUs to provide decision makers a
finer scale for consideration in their decisions.

Quality Food: Integrate salmon availability and habitat suitability into grizzly bear habitat
models. Refine the definition of quality foods through diet analysis (isotope) of existing grizzly
bear hair samples and relate the indicator thresholds to the prevalence of those foods in bear
diets. Improve the salmon data layer to include an adjustment for salmon availability that reflects
stream features that influence bears’ ability to utilize spawning salmon. Identify streams that

are highly utilized by grizzly bears to access salmon and conduct salmon monitoring to improve
salmon population data. This will aim to fill data gaps as the Department of Fisheries and Oceans
does not monitor salmon in all streams in the West Coast Region. Re-run the analysis every 5 years
to incorporate the effect of continued declines in salmon population and/or availability.

- Habitat Protection: Explore this indicator further to better identify West Coast Region LUs
with insufficient spatially explicit conservation of high quality habitats and resources. Update
with any additional habitat designations or conservation measures for grizzly habitat enacted
since the original CE assessment, such as outcomes of Landscape Reserve Designs. Improve the
quality of the grizzly habitat mapping through improved resolution of source coverages and field
verification. Update habitat models if required once diet research to determine important regional
foods is complete.

5.3 Recommended Next Steps

Overall, the results of this assessment are intended to inform strategic and tactical decision
making and may be used to provide relevant context for operational decision making within
certain areas of the West Coast Region. These assessment results should also be considered in the
context of First Nations’ interests, Government to Government obligations within the GBR, unique
LU characteristics, competing resource values, climate change and other important contextual
information before determining which type of management response is warranted, if any. In most
cases further assessment at a finer resolution is required to address the indicator flags from this
strategic level assessment.

Reducing Risk to Populations and Habitat

Resource managers should consider the following actions to reduce risks to grizzly bear populations
and habitat:

« Consider grizzly bear population objectives for GBPUs from the Provincial Grizzly Bear
Management Plan (currently under development) in decision-making;

« Establish grizzly bear wildlife habitat areas and other grizzly bear habitat protection measures
in locations where grizzly bear habitat and food quality is high but populations are at risk from
the combined effects of high road density, low core security areas and minimal protection or
conservation effort;
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« Deactivate, rehabilitate and/or restrict access on roads in high quality grizzly bear habitat,
especially in areas in the Tweedsmuir GPBU where roads and associated human activity may
impact the ability of grizzly bears to travel across their range (i.e. to connect and enhance core
security areas);

- Integrate salmon, core security, and front country assessment outcomes into current grizzly bear
habitat mapping to identify or refine areas in which to focus additional conservation efforts.

- Adjust forest planning and practices in high quality grizzly bear habitat with a view to conserving or
enhancing seasonal foraging habitats (e.g. berry production) and maintaining core security areas;

« Adjust range planning and practices and farming practices in the Bella Coola Valley to minimize
conflicts between livestock and grizzly bears (e.g. limited salt placement, alternative water
developments, drift fencing, herding, and alternative grazing periods, electric fencing, moving
livestock closer to homes during calving);

« Expand and focus on bear conflict planning in the Bella Coola corridor to reduce mortality and
restore access to secure quality food and habitat.

- Improve proactive non-natural attractant management in places like the Bella Coola corridor
where grizzly bear mortality risk is high and core security is low;

« Adjust best practices for industrial projects (such as forestry and energy projects) to mitigate
project impacts to grizzly bear populations and habitat; and,

« Follow a suite of provincial best management practices and guidelines as well as best available
information when making decisions regarding future conservation and management of grizzly
bear populations and habitat in the West Coast Region and adjacent regions.

Validation and Ground-Truthing

As this is a Tier 1 (GIS-based) assessment, validation of assessment results may be conducted within
flagged LUs to verify/ground truth results to determine the amount of risk exists and what type of
management responses could be taken to reduce risks.

Research, Inventory and Monitoring

Grizzly bear research in the West Coast Region that investigates population size, dynamics and
habitat requirements is limited. Although the provincial model for estimating grizzly bear densities
identifies a lack of population estimates on the coast to improve model output, from the perspective
of indicators in this CE protocol, developing field-based population estimates is unlikely to greatly
improve the precision of this density indicator since the populations densities are even anecdotally
known to exceed the risk threshold of 10 bears/1000km?. Research into changing habitat quality and
distribution, spatial habitat use, and diet composition, over time, in light of the Great Bear Rainforest
initiative, potential increases in human activity/novel industrial activity such as hydropower,

climate impacts, and continued declines in salmon returns is highly warranted to improve multiple
indicators and better inform decision makers.

There is no scientific data used to support the 60% threshold for the Core Security indicator nor the
20% threshold used in the front country indicator. Research to develop these scientific thresholds
would assess the response of grizzly bear population trends, survival rates and reproductive rates
to proportions and distributions of secure and insecure habitats. Provincial benchmarks for all
indicators should be regionally calibrated through research.
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There is current research occurring into the effects of bear viewing activities on bears foraging for
spawning salmon and estuarine invertebrates including a current PhD research project from UVic.
Results of viewing research may help improve management and best practices for viewing to improve
reduce human-bear conflicts and maintain bears’ access to these seasonally important food sources.

For grizzly bears, these assessments can inform if population and habitat effects or risks are present,
and over time, temporal trends of values across the landscape can be compared. The results of these
assessments can inform where additional research, inventory and monitoring is required, and can
inform resource management practices, including land use planning.

Government Decisions and Plans

The Province is working with First Nations and stakeholders to develop a provincial grizzly

bear management plan that will provide guidance on ways to ensure that grizzly bear in BC are
sustainably managed and do not become legally threatened.*® The plan should provide guidance for
establishing and implementing habitat and population objectives for GBPUs with priority given to
GBPUs identified as having higher conservation concerns based on the [IUCN-NatureServe rankings
or where high priority GBPUs are identified by First Nations or stakeholders.

The Great Bear Rainforest Land Use Order sets objectives for grizzly bear habitat as does Wildlife
Habitat Area Orders under FRPA. Grizzly bear habitat and population values are incorporated

into Landscape Reserve Designs (LRD). LRD development and implementation occurs within the
First Nation-Provincial G2G governance framework established by the applicable agreements

and reconciliation protocols, in collaboration with relevant forest licencees.*” LUO objectives and
values are/will be addressed at a LU scale in strategic LRDs which will provide guidance to industrial
operations. The results of this strategic coarse scale cumulative assessment will inform and support
the development and refinement of LRDs.

The above planning efforts are supported by regional experts as it will be instrumental in informing
the West Coast Region and adjacent regions’ actions to address grizzly bear populations and habitat
in the future.

Coordination with Neighbouring Regions

Notably, an opportunity exists for the West Coast Region to work with the Cariboo Region, Skeena
Region and BC Parks to facilitate a coordinated approach in managing grizzly bear populations and
habitat within the Tweedsmuir GBPU. As grizzly bears are able to traverse park and administrative
boundaries, this particular area should be jointly managed and monitored over time.

Coordinated management is also warranted with the South Coast and Skeena Regions where GBPUs
and LUs overlap.

“ Threatened as defined by COSEWIC and SARA.

4 Landscape reserve policy framework for the Great Bear Rainforest. 2016. https://www?2.gov.bc.ca/assets/gov/farming-
natural-resources-and-industry/natural-resource-use/land-water-use/crown-land/land-use-plans-and-objectives/
westcoast-region/great-bear-rainforest/gbr_framework_landscape_reserve_design_great_bear_rainforest.pdf
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Assessment of Future Trends

Future environmental and industrial trends will be important to consider when determining next
steps for managing grizzly bear populations and habitat in the assessed GBPUs, including but not
limited to:

- Pastlogging and large wildfires - will create more closed-canopy conifer forests in future, which
are not suitable grizzly bear habitat;

- Urban and agricultural areas, natural resource industries (especially energy), and
backcountry recreation - anticipated growth of these areas and industries in the region will
further diminish viable grizzly bear habitat; and,

- Climate change - the effects of climate change on grizzly bears is uncertain, but the combined
effects of industrial and urban expansion and climate change will likely increase grizzly bear
mobility (in search of food) and subsequent potential for human-bear conflicts. Grizzly bear food
sources such as berries and salmon should also be monitored.

Regional habitat supply and forecast modelling should be undertaken to
assess these future trends.

Supporting Future Current Condition Assessments

Continuing to monitor the current condition of grizzly bears in the West Coast Region is also
recommended. As human activities continue and may potentially expand in the region in the future,
it is imperative that cumulative effects are monitored over time to determine if and how they are
impacting grizzly bear populations and habitat.

Re-running this analysis every three to five years will likely be able to measure the spatial and
temporal impacts from human activities in the region, from which mitigation measures can be
applied and monitored for effectiveness in areas that are a high risk for grizzly bears. This timeframe
for re-assessment should also consider the projections of human population, development and
activities within the region and should be adjusted accordingly if activities are predicted to increase
substantially in the near future, or are expected to be gradual over a longer term.

Additional Indicators to Explore

Aside from the indicators assessed in this report, another indicator worth exploring in future
cumulative effects assessments is grizzly bear habitat displacement associated with backcountry
recreation. Developing a metric around bear viewing activities (e.g. tracking person days spatially)
as bear viewing can constrain bears’ ability to forage and increases potential for conflicts resulting in
bear mortality.
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5.4 Additional Resources

The following strategies, management guidelines, and best available information should be
considered when making decisions regarding future management and conservation of grizzly bear
populations and habitat in the West Coast Region:

Government Plans, Guidance and Resources

« B.C. Government, 2001, Be a Bear Smart Community (and other Bear Smart Resources and
Publications).

+ B.C. Government, 2006, Wildlife Guidelines for Backcountry Tourism/Commercial Recreation in
British Columbia.

« Yukon Government, 2008, Guidelines for Industrial Activity in Bear Country: For the mineral
exploration, placer mining, and oil and gas industries.

- B.C. Government, 2014, A Compendium of Wildlife Guidelines for Industrial Development Projects
in the North Area, British Columbia (Interim Guidance).

+ Boyce, Derocher, Garshelis, 2016, Scientific Review of Grizzly Bear Harvest Management System in
British Columbia.

« B.C. Government, 2016, Climate Change Vulnerability of B.C.'s Fish and Wildlife: First Approximation.
. B.C. Government, 2016, Great Bear Rainforest Land Use Order

The following reports provide additional information or insights into the current condition of grizzly
bears in the province and on the coast:

« B.C. Government, 2012, Grizzly bear population status in B.C..

- Nielsen et al, 2013. Population recovery targets for grizzly bears in Alberta: A biologically-based
bottom-up approach to estimating carrying capacity to inform recovery. This report summarizes
research on the use of pipeline rights-of-way by grizzly bears in Alberta.

- B.C. Auditor General, 2017, An Independent Audit of Grizzly Bear Management.

« Bunnell, F.L., Hamilton, A.N. 1983. Forage digestibility and fitness in grizzly bears. Int. Conf. Bear
Res. and Manage. 5:179-185.

« FLNRO. 2013. Central and North Coast Order April 2013 consolidated version for communication
only. Accessed Dec 15, 2015: https://www.for.gov.B.C.ca/tasb/slrp/Irmp/nanaimo/cencoast/
docs/2013/cnc/Central-and-North-Coast-Order-Consolidated-Version-2013.pdf

« Pritchard, GT., Robbins, C.T. 1990. Digestive and metabolic efficiencies of grizzly and black bears.
Can. J. Zool. 68:1645-1651.

« Proctor, M.F,, Paetkau, D., Mclellan, B.N., Stenhouse, G.B., Kendall, K.C., Mace, R.D., Kasworm, W.F.,
Servheen, C,, Lausen, C.L., Gibeau, M.L., 2012. Population fragmentation and inter-ecosystem
movements of grizzly bears in western Canada and the northern United States. Wildlife
Monographs 180, 1-46.

« MacHutchon, G. and T. Hamilton. 2009. 5.0 Grizzly bear (Ursus arctos). In Horn, H.L., P. Arcese, K.
Brunt, A. Burger, H. Davis, F. Doyle, K. Dunsworth, P. Friele, S. Gordon, Hamilton, G. MacHutchon, T.
Mahon, E. McClaren, V. Michelfelder, B. Pollard, G. Sutherland, S. Taylor, L. Waterhouse. 2009. Part 3:
Knowledge Base for Focal Species and their Habitats in Coastal B.C. Report 3 of the EBM Working
Group Focal Species Project. Integrated Land Management Bureau, Nanaimo, B.C.
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http://www.env.gov.yk.ca/publications-maps/documents/Guidelines_for_Industrial_Activity_in_Bear_Country.pdf
http://www.env.gov.yk.ca/publications-maps/documents/Guidelines_for_Industrial_Activity_in_Bear_Country.pdf
https://professionalbiology.com/wp-content/uploads/2016/10/2015Conference_Compendium_Wildlife_Guidelines.pdf
https://professionalbiology.com/wp-content/uploads/2016/10/2015Conference_Compendium_Wildlife_Guidelines.pdf
http://www.env.gov.bc.ca/fw/wildlife/management-issues/docs/grizzly-bear-harvest-management-2016.pdf
http://www.env.gov.bc.ca/fw/wildlife/management-issues/docs/grizzly-bear-harvest-management-2016.pdf
https://www2.gov.bc.ca/assets/gov/environment/natural-resource-stewardship/nrs-climate-change/adaptation/climate20change20vulnerability20of20bcs20fish20and20wildlife20final20june6.pdf
http://www.env.gov.bc.ca/soe/indicators/plants-and-animals/grizzly-bears.html
http://www.bcauditor.com/pubs/2017/independent-audit-grizzly-bear-management
https://www.for.gov.B.C.ca/tasb/slrp/lrmp/nanaimo/cencoast/docs/2013/cnc/Central-and-North-Coast-Order-Consolidated-Version-2013.pdf
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+ MacHutchon, G. and T. Hamilton. 2009. 4.0 Grizzly Bear. In Horn, H. 2009. Part 4: Summary of
Habitat Mapping to Support EBM Implementation. Report 4 of the EBM Working Group Focal
Species Project. Integrated Land Management Bureau, Nanaimo, B.C.

« Mowat, G., D.C. Heard and C.J. Schwarz. 2013. Predicting grizzly bear density in western North
America. PLoS ONE 8(12): e82757. doi:10.1371/journal.pone.0082757

+ Austin, M.A. and C. Wrenshall. 2004. An analysis of reported grizzly bear (Ursus arctos) mortality data
for British Columbia from 1978-2003. BC Ministry of Water, Land and Air Protection. Technical report.

First Nations and Grizzly Bear Management

Below is a list of resources that outline peer-reviewed literature on grizzly bear management from
First Nations and First Nations partnerships.

- Clark, D., Artelle, K.A., Darimont, C.T., Housty, W., Tallio, C., Neasloss, D., Schmidt, A., Wiget, A., and
Turner, N. 2021. Grizzly and polar bears as non-consumptive cultural keystone species: Prospects
for reconciliation through conservation. FACETS 6(1): 379- 393.

« Artelle, K.A,, Stephenson, J., Bragg, C., Housty, W.G., Housty, J.A., Kawharu, M., Turner, N.J. 2018.
Values-Led Management: the guidance of place-based values in environmental relationships of
the past, present, and future. Ecology and Society.

« Housty, W.G., A. Noson, G.W. Scoville, J. Boulanger, C.T. Darimont, and C.E. Filardi. 2014. Grizzly bear
monitoring by the Heiltsuk people as a scientific crucible for First Nations conservation practice.
Ecology and Society 19 (2): 70.

« Service, C.N., Adams, M.S., Bateman, A.W., Artelle, K.A., Reimchen, T.E., Paquet, P.C., and Darimont,
C.T.2018. Species diversity predicts salmon consumption by terrestrial wildlife. Journal of Animal
Ecology 88, 392- 404.

- Adams, M., Service, C., Bateman, A., Bourbonnais, M., Artelle, K., Nelson, T., Paquet, P,, Levi, T., and
Darimont, C. 2017. Intrapopulation diversity in isotopic niche over landscapes: Spatial patterns
inform conservation of bear-salmon systems. Ecosphere 8(6):e01843. 10.1002/ecs2.1843.

« Service, C.N., M.S. Adams, K.A. Artelle, P.C. Paquet, LV. Grant and C.T. Darimont. 2014. Indigenous
knowledge and science unite to reveal spatial and temporal dimensions of distributional shift in
wildlife of conservation concern.

« Bryan, H.M., CT. Darimont, P.C. Paquet, K.E. Wynne-Edwards and J.E. Smits. 2014. Stress and
reproductive hormones reflect inter-specific social and nutritional conditions mediated by
resource availability in a bear-salmon system. Conservation Physiology 2 (1).

« Bryan, H.M., CT. Darimont, P.C. Paquet, K.E. Wynne-Edwards and J.E. Smits. 2013. Stress and
reproductive hormones in grizzly bears reflect nutritional benefits and social consequences of a
salmon niche. PLOS ONE 8(11): e80537.

« Artelle, K.A., Anderson, S.C., Reynolds, J.D., Cooper, A.B., Paquet, P.C., and Darimont, C.T. 2016.
Ecology of conflict: marine food supply affects human-wildlife interactions on land. Scientific
Reports 6: 25936.

« Artelle, K.A,, S.C. Anderson, A.B. Cooper, P.C. Paquet, J.D. Reynolds, C.T. Darimont. 2013.
Confronting uncertainty in wildlife management: performance of grizzly bear management in
British Columbia, Canada. PLOS ONE 8(11): e78041.
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/ APPENDICES

Appendix 1 - Grizzly Bear Objectives and Legal Protection

In B.C. and the West Coast Region, management and conservation of grizzly bears is governed by
a number of provincial and regional strategies, legislation, land use plans, and management plans.
A detailed description of the plans, strategies and legislation that are important for grizzly bears
are described below.

Provincial Strategies and Management Plans

The Provincial Grizzly Bear Conservation Strategy (1995) establishes government’s overarching
objective for grizzly bears - to “maintain in perpetuity the diversity and abundance of grizzly bears
and the ecosystems on which they depend throughout B.C. for future generations.” A provincial
grizzly bear management plan is currently under development.

In October 2017, the B.C. Auditor General released An Independent Audit of Grizzly Bear
Management, which highlights the need for Government action to identify and secure key grizzly
bear habitats, and to mitigate the impacts of human activities that degrade this habitat. The
government of B.C. committed to implementing the Auditor General’s recommendations. One
action will be to create a provincial grizzly bear management plan that will set clear policy objectives
for managing and conserving grizzly bears across the province. In turn, this plan will inform the West
Coast Region'’s actions to sustain grizzly bear populations and habitat. The December 2017 decision
to close the licensed grizzly bear hunt across the province may further assist the West Coast Region
in sustaining grizzly bear populations despite the grizzly bear harvest being relatively low.

Licensed Grizzly Bear Hunt Closure

In December 2017, the B.C. Government announced a provincial closure on licensed grizzly bear
hunting (does not apply to harvests by First Nations for food, social and ceremonial purposes).
Historically, hunting of grizzly bears was strictly regulated under the provincial Wildlife Act.

Since 2001, grizzly bear hunting was not permitted in threatened GBPUs or in GBPUs with low bear
population densities.*® Where hunting was permitted, it was managed through limited entry hunts
and quotas issued to guide outfitters.

4 As per British Columbia Grizzly Bear Population Estimate for 2012, FLNRO, April 2012.
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Legislation

Forest and Range Practices Act

Under the Forest and Range Practices Act (FRPA), grizzly bears are “identified wildlife” (a species that
is vulnerable to the effects of forest and range practices). This means that government may establish
legally enforceable wildlife habitat areas and general wildlife measures (forest and range practices)*
for grizzly bears in areas of high conservation priority.

For grizzly bear habitat that is not already protected in parks, WHAs or SAs, section 7(1) of the Forest
Planning and Practices Regulation and section 9(2) of the Woodlot License Planning and Practices
Regulation identify the objectives set for wildlife for the purpose of Forest Stewardship Planning
and Woodlot License Planning under the Forest and Range Practices Act, respectively. Grizzly Bear
Accounts and Measures provide additional provincial policy guidance to inform forest and range
planning and practices that aim to mitigate impacts to the habitat.

Wildlife Act

In December 2017, the B.C. Government closed the licensed grizzly bear hunt. Up until this time,
hunting of grizzly bears was highly regulated under the provincial Wildlife Act. Where hunting was
allowed, it was managed through limited entry hunts (LEHs) and quotas.

In addition to enabling the regulation of hunting, the Wildlife Act (section 109) also enables
government to regulate public access to the backcountry (e.g. road closures, motor vehicle
restrictions) for the purpose of protecting or managing wildlife.>®

Environmental Assessment Act

Major industrial projects — such as mines, pipelines, and hydropower generation projects —

can be a threat to grizzly bears if they are located within grizzly bear habitat, require new

roads and corridors, or involve human camps and activity. As such, an important legal tool for
protecting grizzly bears is the environmental review and certification of major projects under the
Environmental Assessment Act. If a major project is deemed to impact grizzly bears, approval of
the project will likely be subject to legally-binding conditions that specify actions to mitigate the
impacts of the project on grizzly bears.

There are very few major projects in the West Coast Region that are large enough to trigger an
environmental assessment. However, multiple smaller projects including IPPs are found throughout
the region that may possibly lead to cumulative effects on grizzly bears.

Other Legislation

The Land Act (section 66), the Forest and Range Practices Act (sections 22.2 and 58), and the
Motor Vehicle (All Terrain) Act (section 7) also enable the provincial government to restrict land
uses, recreation uses, road access, or use of all-terrain vehicles in the backcountry, all of which may
assist in managing human access to bear habitat.

4 Note that general wildlife measures do not apply to mining, oil and gas exploration, production and development under
the following acts: Mineral Tenure Act, Coal Act, Mines Act, Petroleum and Natural Gas Act, Pipeline Act, or Geothermal
Resources Act.

5% |In addition to the Wildlife Act, the Land Act (section 66), the Forest and Range Practices Act (sections 22.2 and 58), and the

Motor Vehicle (All Terrain) Act (section 7) enable Government to restrict land uses, recreation uses, road access, or use of all-
terrain vehicles in the backcountry, all of which may assist in managing human access to bear habitat.
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Land Use Plans

In B.C. and the West Coast Region, management and conservation of grizzly bears is governed by a
number of provincial and regional strategies, legislation, land use plans, and management plans.

Land use plans in the West Coast Region establish resource management objectives and strategies
for maintaining grizzly bear habitat and protecting bear populations on Crown lands. The objectives
and strategies for grizzly bears in these plans are not legally-binding but are intended to guide the
operational planning and practices of tenured resource users on Crown lands. They generally call for:

identifying, mapping and protecting critical grizzly bear habitat in wildlife habitat areas;
incorporating priority grizzly bear habitats into connectivity and migration corridors;
maintaining forest attributes suitable for high capability grizzly bear habitat;

minimizing new roads and managing existing access through deactivation or access restrictions
in critical grizzly bear habitat;

minimizing negative human-bear interactions through public education (e.g. how to avoid
attracting bears to human areas, and how to behave during a bear encounter); and,

maintaining economic opportunities associated with hunting and commercial bear viewing.
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Appendix 2 — Conceptual Model for Assessing
Grizzly Bears

This diagram illustrates how the indicators (a sub-set of the factors shown in the diagram)®' influence
the functions and processes that support grizzly bear populations and habitat in B.C.

Also shown are the factors considered to assess the risks from threats to grizzly bears and the
pathways of effect resulting from climate change. However, those effects have not yet been spatially
assessed but will be considered more explicitly in future versions of the protocol.
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5! The bolded factors (population status, mortality rate, hunter density, front country, core security area, and amount mid
seral conifer) are core indicators, meaning they are the primary indicators used to assess potential risks to grizzly bears.
Supplementary indicators were also assessed to provide important context information to support decision-making; the
supplementary indicators are bear density, road density, quality food, lethal encounter potential and quality food, and
quality habitat protected.

Current Condition Report for Grizzly Bear in the West Coast Region — 2019 Analysis




Appendix 3

Appendix 3 - Indicator Tables

Flag = assessment results indicate a higher risk to grizzly bears and are flagged for management attention

Population Rank Flag = High risk LUs (M1, M2, and M3)

Bear Density Flag = bear densities in LU are less than 10 bears per 1000 km?

Female Mortality Rate Flag = annual mortality rate in LU exceeds regionally specified mortality limits

Road Density Flag = road densities in LU are greater than 0.61 km/km?

Core Security Area Flag = less than 60% of LU is in core security areas

Front Country Flag = greater than 20% of LU is in front country

Hunter Day Density Flag = average annual hunter days in LU exceed 1.508812/km?

BEC Mid-Seral Dense Conifer | Flag = greater than 30% of LU is in mid-seral conifer forest

Quality Food Flag = quality food is not present in LU (less than 50% of LU is in high/very high capability BEI and/
or the LU’s salmon biomass is less than 10,000 kg)

Quality Habitat Protected Flag = less than 30% of LU’s very high or high capability habitat is protected

GBPU/
Landscape Unit

Population Rank
Bear Density
Female Mortality Rate
Road Density
Core Security Area
Front Country
Hunter Day Density
BEC Mid-Seral Dense
Quality Food
Quality Habitat Protected-
WHA/EBM
Quality Habitat Protected -
Protected Areas

Kingcome-Wakeman

Charles Flagged Flagged
Huaskin Flagged | Flagged
Lower Kingcome Flagged

Miriam Flagged | Flagged | Flagged
Snowdrift Flagged
Upper Kingcome Flagged

Wakeman Flagged

Seymour

Belize

Allison Flagged | Flagged

Ahta Flagged
Walker Flagged Flagged | Flagged | Flagged
Braden

Don Peninsula

Ellerslie Flagged

Nascall

Roderick

Sheep Passage

Sutslem/Skowquiltz
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Appendix 4 — Data

Please see the following link to access this Dataset and metadata from British Columbia’s Data
Catalogue.

Please visit the provincial Cumulative Effects Framework website for more information and to view
reports for other regions across British Columbia.
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