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6.0 RESULTS
6.1 Preliminary Candidate Restoration Areas

Following the compilation and review of available disturbance databases, 9,372 km of linear features considered
to be ‘treatment candidates’ were identified in the PMC range, which are displayed in green on Figure 14. Linear
features considered ‘no treatment’ (3,598 km; 28% of all linear features in the PMC range) are displayed in red
(Figure 14). Remote sensing and/ or field verification will be necessary to verify site specific treatment
recommendations (Section 7.3). Additionally, further engagement with First Nations and Indigenous communities
as well as engagement with stakeholders in the PMC area (oil and gas, forestry, wind tenure, recreational access)
could also generate more linear features which are available for treatment (Section 7.1).

O GOLDER 45



25 March 2021 20396374-003-R-Rev0

6.2 Candidate Restoration Areas
6.2.1 Candidate Restoration Areas

A total restoration area for PMC was delineated using the boundary of the caribou core use area (Section 5.4.1)
and preliminary input received from First Nations (Section 5.4.2). This area defines ‘where the caribou are’ and
where the important habitat occurs. Within the restoration area, there are 1,682 km (59% of all linear features in
the PMC range) classified as ‘treatment candidates’ (Figure 15).

To account for future potential footprint, which would reduce the value of restoration efforts, crown tenures as well
as the OGC subsurface Montney disturbance tenure which overlap in the restoration area were clipped out. The
resultant candidate restoration area is provided in Figure 16).

Within the resultant candidate restoration area, eight candidate restoration areas for treatment were delineated.
The delineation of candidate restoration areas was based on creating reasonably sized areas to target individual
restoration implementation plans that could be completed within a year of treatment (Table 4, Figure 17). Breaks
between candidate restoration areas were delineated using natural features (e.g., rivers and creeks), the Alaska
Highway, consideration of linkage between low and high elevation habitats and with consideration of the amount
of linear feature within each area. Each area captures less than 450 km of potential treatment linear features.
Candidate restoration areas are briefly described below and in Table 4, in order of north to south, and labelled in
Figure 17.

Prophet River candidate restoration area is located in the northeast corner of the PMC range and is 17,518 ha in
size. The southern boundary of this area is the Prophet River. There are 172 km of linear features identified for
treatment, which is the smallest length of treatment of all the candidate polygons. Twelve percent of the area
overlaps with WHA, UWR, Parks or protected areas and 89% of the area overlaps with low elevation habitat.

Waskulay Creek candidate restoration area is bordered by the Prophet River in the north and the Alaska
Highway in the south and is approximately 21,778 ha in size. There are 208 km of linear features identified for
treatment. Eleven percent of the area overlaps with WHA, UWR, Parks or protected area and 72% of the area
overlaps with low elevation habitat. This candidate restoration area provides linkage between low and high
elevation caribou habitat.

Alaska Highway East is the smallest candidate restoration area (13,190 ha) and shares a border with the
Waskulay Creek candidate restoration area, on the east side of the Alaska Highway, and is north of the Tommy
Lakes South candidate restoration area. There are 383 km of linear features identified for treatment in this area.
There is no overlap with WHA, UWR, Parks or protected areas in this candidate restoration area, but 91% of the
area overlaps with low elevation caribou habitat.

Tommy Lakes South candidate restoration area is the second smallest restoration area (14,217 ha) but has the
highest estimated total potential treatment lines (419 km). This candidate restoration area is bordered by the
Tommy Lakes Winter Access Road in the north, Alaska Highway in the west, and active oil and gas tenure in the
south. Similar to the Alaska Highway East candidate restoration area, there is no overlap with WHA, UWR, Parks
or protected areas in this area, but 96% of the area overlaps with low elevation caribou habitat.

Pocketknife Creek North candidate restoration area is bounded by the Waskulay Creek and Pocketknife Creek
South candidate restoration areas. It is approximately 30,265 ha in size and has 314 km of potential treatment
lines, including several linear features that go directly from low elevation into high elevation caribou habitat. This
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area overlaps with WHA, UWR, Parks or protected areas (38%), high elevation winter habitat (25%), and low
elevation habitat (44%).

Pocketknife Creek South candidate restoration area is bounded by the Pocketknife North and Sikanni Chief
River North candidate restoration areas. It is smaller than Pocketknife North (19,033 ha) but has a similar amount
of potential treatment lines (333 km). This candidate restoration area has linear features that connect low and high
elevation habitat; in addition, 9% overlaps with WHA, UWR, Parks or protected areas, 29% overlaps with high
elevation winter habitat, and 55% overlaps with low elevation habitat (44%). This area was also reported having
numerous caribou observation records by SFN (McNay 2021, pers. comm.).

Sikanni Chief River North candidate restoration area is 19,332 ha in size and bounded by the Redfern Trail in
the north and the Sikanni Chief River in the south. There is 232 km of potential treatment in this area, several of
which go directly from low to high elevation caribou habitat. Two thirds of this candidate restoration area (66%)
overlaps with HEWR, and 34% overlaps with WHA, UWR, Parks or protected areas. This area was also reported
having numerous caribou observation records by SFN (McNay 2021, pers. comm.).

Pink Mountain restoration candidate area is the largest of the candidate restoration areas (210,673 ha) and has
approximately 400 km of potential treatment length. This candidate restoration area is in the south part of the
PMC range and has the highest percentage (79%) of overlap with HEWR and with protected areas (88%) of all
the candidate restoration areas. This area also includes the Sikanni River Valley that was noted as a main travel
route for caribou (Leech et al. 2016). This area was also reported having numerous caribou observation records
by SFN (McNay 2021, pers. comm.). Restoration in this area is considered important to Blueberry River First
Nations, and important caribou calving areas are found within and near to this candidate area.
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Table 4: Summary of Candidate Restoration Areas in Pink Mountain Caribou Range

No Treatment . o Connection
o . . Overlap with . Identified
. Total Area of  Length of Total within Candidate \[o] Potential Overlap with between Low
Candidate . . . . WHA/ Proposed Overlap Important .
! Candidate Linear Features Restoration Area Treatment Treatment Linear . Low . and High
Restoration Area . . . ) . . WHA/ UWR/ with HEWR . Caribou Areas .
Restoration in Restoration with overlapping (ClRIES) Features (green Elevation . Elevation
(North to South) _ Parks/ MKMA (%)© _ by Indigenous !
Area (ha) INCEN (G land use (grey (km)®@ lines) (km)®@ Habitat (%) " Habitat?
_ (%)© communities @
lines) (km)® (Yes/No)
Prophet River 17,518.6 238.4 23.8 42.6 172.0 12 0 89 No data No
Waskulay Creek 21,778.8 3495 66.3 75.8 207.4 11 4 72 Yes Yes
Alaska Hwy East 13,190.0 559.1 76.6 99.1 383.4 0 0 91 Yes No
Tommy Lakes South 14,317.3 667.5 137.4 111.2 418.9 0 0 96 Yes No
Pocketknife Creek
30,265.4 447.5 14.6 118.7 314.3 38 25 44 Yes Yes
North
Pocketknife Creek
19,033.6 613.5 180.9 99.4 333.2 9 29 55 Yes Yes
South
Sikanni Chief River
19,331.7 578.5 290.3 56.4 231.8 34 66 0 Yes No
North
Pink Mountain 210,673.3 1,235.3 626.8 206.3 402.3 88 79 2 Yes Yes
Total Restoration
Potential (sum of all 346,108.6 2,866.1 699.7 484.7 1,681.6 61 56 25 - -
Areas)
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No Treatment . . Connection
o . . Overlap with . Identified
. Total Area of Length of Total within Candidate No Potential Overlap with between Low
Candidate . . ! ! WHA/ Proposed Overlap Important .
Candidate Linear Features Restoration Area Treatment Treatment Linear Low and High

Restoration Area . ! . ! . . WHA/ UWR/ with HEWR . Caribou Areas .
Restoration in Restoration with overlapping (red lines) Features (green Elevation . Elevation
(North to South) _ Parks/ MKMA (%)© _ by Indigenous .
Area (ha) Area (km)®@ land use (grey (km)@ MESNSE Habitat (%) . Habitat?
. (%)© communities @
lines) (km)®@ (Yes/No)

Restoration Potential
Located Outside
Candidate 10,104.3 - 7,690.72 2,413.6 7,690.7 73 41 11 - -

Restoration Areas @
b)

(a) Outside Candidate Restoration Area = summary of features located outside of blue candidate restoration areas in Figure 17. Cutblocks (all), wildfires <40 years old, and all linear feature were overlapped when making these calculations. Unclassified
roads with no other designation/disposition were left as potential restoration candidates. In addition, all tenure areas with: Tenure purpose/subpurpose = ‘Windpower’/'Investigative and Monitoring Phase', Tenure purpose/subpurpose = ’First
Nations’/’Specific Claims’ and ‘Treaty Area’, Tenure purpose/subpurpose ‘Institutional’/’Local/Regional Park’, Tenure purpose/subpurpose = 'Environment, Conservation, & Recreation'/'Fish and Wildlife Management’, ‘Science Measurement/Research’,
‘Snow Survey’, ‘UREP/Recreation Reserve’ were included as potential ‘treatment candidate’ areas. Swamp wetlands were included as ‘treatment candidates’, but marsh wetlands were ‘no treatment’. Future planned cutblocks are not included.
Assumption that overlap of linear feature within future cutblock areas should be removed from planning candidate restoration areas as long term habitat securement is unlikely.

(b) Linear features were not considered candidates for treatment in No Priority zones in the BAFAun (alpine) high elevation BEC unit.

(c) WHA = Wildlife Habitat Area; UWR = Ungulate Winter Range; MKMA = Muskwa-Kechika Management Area; HEWR = High Elevation Winter Range

(d) Candidate restoration areas that have been identified by First Nations as important are marked as Yes; this includes areas and high elevation wetlands identified as important by Blueberry River First Nations (Leech et al. 2016), and features
identified by Halfway River First Nations and Saulteau First Nations. The rest of the areas are marked as “No Data” because it has not been confirmed whether they are or are not important. Additional engagement is necessary with First Nations
which may refine feedback on important areas for restoration
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6.2.2 Habitat Intactness in Candidate Restoration Areas

Habitat intactness was calculated for the PMC range and for each of the eight candidate restoration areas
following methods in the federal recovery strategy (EC 2011). Linear and polygonal (including cutlocks and well
sites) disturbances were buffered by 500 m and then dissolved together to eliminate the occurrence of overshoots
/ double counting overlapping anthropogenic disturbances (or their buffers). Wildfires less than 40 years old (no
buffer; EC 2011) was added to the anthropogenic layer and dissolved to create one disturbance layer. Habitat
intactness was calculated using the formula:

Habitat intactness = Total range (ha) — Fire (ha) — 500 m buffered anthropogenic disturbance (ha)

The current habitat intactness and change in intactness following habitat restoration was calculated for each
candidate restoration area (Table 5, Figure 18). Calculations assume all potential restoration candidates are
treated. Change in habitat intactness ranged from an increase of 9 to 46% relative to the candidate restoration
area; with the Prophet River candidate restoration area with the greatest potential change (46% increase in
intactness; Table 5). The Pink Mountain candidate restoration area had the smallest change in habitat intactness
following restoration (9% increase in intactness; Table 5).

Table 5: Percent Change in Habitat Intactness in Candidate Restoration Areas following Restoration

Candidate Restoration Area Current Habitat Estimated Habitat Change in Habitat
(North to South) Intactness (ha/ %) Intactness Following Intactness (+%)
Restoration (ha / %)

Prophet River 2,569.18 /15 10,608.49 / 61 46
Waskulay Creek 4,875.32 /22 10,028.01/ 46 24
Alaska Hwy East 528.24 /4 3,802.26 / 29 25
Tommy Lakes South 95.24/1 2,671.86/19 18
Pocketknife Creek North 4,643.44/ 15 15,653.80 / 52 36
Pocketknife Creek South 1,760.32/9 5,557.16 /29 20
Sikanni Chief River North 803.64 /4 6,248.72 / 32 28

Pink Mountain 139,290.47 / 66 157,984.67 / 75 9

Following restoration, the only candidate restoration area that exceeds the minimum 65% undisturbed habitat that
has been identified as a threshold for self-sustaining populations of caribou (EC 2014; ECCC and BC MOE 2017)
is the Pink Mountain polygon, which is currently 66% intact and is expected to increase to 75% intact (Table 5). The
other candidate restoration areas do not meet the minimum threshold. In the PMC range as a whole, habitat
intactness is currently calculated as 56% (542,929 ha; Section 3.3.1). Following restoration of all eight candidate
restoration areas, the habitat intactness of the entire PMC range is expected to increase to 62% (601,018 ha) which
is an increase of 6% from the current habitat intactness.
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6.2.3 Prioritization of Candidate Restoration Polygon Areas

Criteria outlined in Section 5.3 and Table 1 provided the general guidance to identify areas as candidates for
restoration. To summarize, previous feedback from government, First Nation and Indigenous communities and
stakeholders is that restoration areas should occur within high quality habitat used by caribou, should be large,
should be able to increase habitat intactness, and should have a low potential for future additional human
footprint. Eight candidate restoration areas were identified for the PMC range (Section 6.2.1). To compare and
rank these candidate restoration areas for priority restoration treatment, a Restoration Value Score was calculated
for each area, based on the candidate restoration area characteristics described in Tables 4 and 5. Variables of
highest importance, which were determined from criteria in Section 5.3 and discussions with FLNRORD, were
combined to calculate a Restoration Value Score. The candidate restoration area with the highest Restoration
Value Score was prioritized as the most preferred candidate restoration area(s) based on the following variables:

m importance to First Nations or Indigenous groups,
m positive change in habitat intactness,
m facilitates movement (between high and low elevation, and/or from less intact to more intact habitat), and

m high overlap with areas that are unlikely to have future additional human footprint.

Restoration Value was calculated using the following formula:

([% change in habitat intactness] + [% overlap with UWR/WHA/Parks/protected areas]) x [1 if not identified as
important by Indigenous groups and 2 if yes identified as important by Indigenous groups] x [1 if not connecting
low and high elevation and 2 if connecting low and high elevation]

After each candidate restoration area had a raw score (Table 6), a normalized score value of 0 to 100 was
calculated, whereby values closest to 100 indicated the most preferred candidate restoration area. Priority
amongst areas was assigned using the formula:

(Candidate Restoration Area score) / (maximum score among all Candidate Restoration Areas) x 100

Using the Restoration Value formula, the Pink Mountain candidate restoration area is recommended as the
highest priority for restoration treatments, followed by the Pocketknife Creek North candidate restoration area
(Table 6). The Tommy Lakes South candidate restoration area was calculated as the lowest priority for restoration
of the eight candidate areas (Table 6). This process is a preliminary exercise using the data available and should
be evaluated by FLNRORD and in consultation with Indigenous communities, which may adjust the spatial extent
of candidate restoration areas, the number of areas, and the priority assigned to each candidate restoration area.
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Table 6: Restoration Value and Recommended Priority for the Candidate Restoration Areas in Pink Mountain Caribou Range

Change in Overlap with Identified _ Restoration
i . Connection
_ _ Habitat WHA/ Proposed  Important Caribou Restoration Value - Recommended

Candidate Restoration between Low and . e

Intactness WHA/ UWR/ INCESL )Y ) , Value - Raw Normalized Priority for
Area (North to South) on\@ . High Elevation? © .

(%) Parks/ MKMA Indigenous Score @ Score Restoration
(Yes/No)
(%)® Groups ©

Prophet River 46 12 No data No 58 15 6
Waskulay Creek 24 11 Yes Yes 140 36 3
Alaska Hwy East 25 0 Yes No 50 13 7
Tommy Lakes South 18 0 Yes No 36 9 8
Pocketknife Creek North 36 38 Yes Yes 296 76 2
Pocketknife Creek South 20 9 Yes Yes 116 30 5
Sikanni Chief River North 28 34 Yes No 124 32 4
Pink Mountain 9 88 Yes Yes 388 100 1

(a) See Table 5 for Habitat Intactness Calculations

(b) WHA = Wildlife Habitat Area; UWR = Ungulate Winter Range; MKMA = Muskwa-Kechika Management Area

(c) Candidate restoration areas that have been identified by First Nations as important are marked as Yes; this includes areas and high elevation wetlands identified as important by Blueberry
River First Nations (Leech et al. 2016), and features identified by Halfway River First Nations and Saulteau First Nations. The rest of the areas are marked as “No Data” because it has not
been confirmed whether they are or are not important. Additional engagement is necessary with Indigenous groups which may refine feedback on important areas for restoration.

(d) Restoration value raw score = ([% change in habitat intactness] + [% overlap with WHA/UWR/MKMA/protected areas]) x [1 if not identified as important by Indigenous groups and 2 if yes
identified as important by Indigenous groups] x [1 if not connecting low and high elevation and 2 if connecting low and high elevation]

(e) Restoration value normalized score = (Candidate Restoration Area score) / (maximum score among all restoration candidate areas) x 100
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6.2.4 Estimated Costs per Candidate Restoration Areas

Although prioritization decisions of candidate restoration areas should first be based on ecological considerations,
it is also important to consider logistical criteria such as gains in undisturbed habitat by cost. Areas selected for
habitat restoration should have a low cost:benefit ratio, such that a high cash output should result in a high benefit
ratio to caribou recovery though increased habitat intactness (Kellner et al. 2017). Previous restoration efforts in
western Canada have demonstrated that each kilometer of restoration treatment can cost up to $12,000 (Demars
and Benesh 2016).

We calculated the costs of restoring 100% and 60% of all the treatment candidate lines in each Candidate
Restoration Area (Table 7). Based on experience, it is likely that following field verification, 25 to 40% of the lines
that were categorized as treatment candidate in the desktop exercise will be reclassified as no treatment or leave
for natural regeneration (or more; as per SERNbc 2019), leaving 60 to 75% of the lines to be treated. Tommy
Lakes South candidate restoration area is the lowest ranked in ecological priority (Table 6) and also the most
expensive to restore (Table 7). The Pink Mountain candidate restoration area, which is the highest ranked area in
ecological priority to restore (Table 6), costs the second highest amount to treat (Table 7). Waskulay Creek
candidate restoration area has the lowest cost restore and is ranked third in ecological priority for treatment
(Table 6).

Table 7: Estimated Costs for Restoration Candidate Restoration Areas

Restoration . . Total Potential .
o Candidate Restoration Cost for 100% Cost for 60% Cost Ranking
Priority Treatment . .
. Area _ restoration ($)®  restoration ($)® © @@
Ranking® Candidates (km)
1 Pink Mountain 402.31 $4,827,720 $2,896,632 2
2 Pocketknife Creek North 231.81 $2,781,720 $1,669,032 6
3 Waskulay Creek 207.43 $2,489,160 $1,493,496 8
4 Sikanni Chief River North 314.26 $3,771,120 $2,262,672 5
5 Pocketknife Creek South 333.2 $3,998,400 $2,399,040 4
6 Prophet River 172.02 $2,064,240 $1,238,544 7
7 Alaska Hwy East 383.39 $4,600,680 $2,760,408 3
8 Tommy Lakes South 418.97 $5,027,640 $3,016,584 1

(@) Ranking from Table 6, based on metrics identified in Restoration Value calculation.

(b) Assumes $12,000 per km of treatment.

(c) Costs provided on a scenario where 60% of restoration linear features and treated and 40% are field truthed as leave for natural
regeneration or no treatment following field verification and engagement with Indigenous communities and stakeholders.

(d) Ranking is 1 to 8, with highest cost ranked 1 and lowest cost ranked 8.
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6.3 Restoration Treatment Selection

Several operational resources produced for FLNRORD and the BC Oil and Gas Research and Innovation Society
(OGRIS) are available for guidance and details on restoration methods, site level planning and monitoring (Golder
2015b, 2015c; SERNbc 2019; BC FLNRORD 2021). Implementation plans and field summary reports developed
for the Parker boreal caribou range and Quintette mountain caribou range restoration programs provide details on
site-level treatment selection and implementation considerations (Golder 2015a, 2017a, b, 2018b; SERNbc 2019).
What is provided within this tactical plan is a high-level overview of treatment selection considerations that a
Qualified Professional should consider during detailed restoration planning.

Prior to determining treatment selection for a linear feature, site-level data needs to be obtained down to the linear
segment (i.e., a linear feature section within a specific forest/site type) within a selected candidate restoration area
to accurately assess the site-level considerations to confirm restoration candidacy and the objective of the
treatment. Objectives can vary from increasing the rate of vegetation recovery, to blocking human access from a
site that displays natural recovery which is impacted by human use. Another objective can be blocking predator
access where a game trail is identified within a natural recovery site, where treefelling or another access control
may be applied. Collecting this fine scale site-level data can be captured through either a remote sensing data
collection and interpretation desktop exercise, and/or through field truthing all potential candidate restoration lines.
For either approach, data needs to be obtained on current vegetation cover and height within each linear segment
as well as the site limiting factors to vegetation recovery. Also important to collect is the adjacent forest/site type
(very wet to very dry) to understand site type and the most appropriate species to plant, the moisture regime of
that site type, the nutrient regime and lastly the disturbance level. Availability of course woody materials at a
treatment segment can also be incorporated within the treatment approach for that site. A treatment matrix for
linear restoration® in one BEC unit that overlaps PMC (the BWBSmw site series) is included as an example in
Appendix C of this tactical plan. Similar treatment matrixes should be created for all site series within a selected
candidate restoration area during implementation planning. The treatment matrix tables include details on limiting
factors to tree establishment, management considerations, mechanical site preparation and vegetation treatments
(if required) based on site characteristics such as site type, moisture /nutrient regime, and degree of prior
disturbance (road versus cutline, as well as width, light levels and shade effect from the adjacent site).

In the PMC where the objective on a linear segment is enhancing the rate of conifer and vegetation recovery, site
preparation methods including scarification (removal of organic layers to expose and loosen mineral soil) and
ripping (rip up soil where compaction may be a concern and risk of erosion is low) are recommended to address
site limiting factors followed by seeding or seedling planting of appropriate conifer species The specific species
selection for each linear segment will be determined through ground-truthing prior to implementation. Species
should be selected based on site type and surrounding dominant vegetation. Pioneering woody species should
also be considered for planting with the conifer on disturbed sites as part of restoration programs as they kick-
start successional processes by providing micro-climatic conditions for later seral species, support soil condition
and help control soil erosion (Polster 2011, 2017; Walker and del Moral 2003). Based on experience in the
Quintette range, the most appropriate pioneering woody species are Sitka alder and willow because they will
reach the 3 m or greater height objective to establish a physical/visual obstruction for wolf and ungulate
movement along linear disturbances (CRRP 2007b; Kabzems pers. comm. 2017). In combination with conifer

5 The treatment matrix tables were originally created by Tim Vinge of Alberta Environment and Sustainable Resource Development for use in
Alberta boreal caribou habitats. Golder modified the tables for the Boreal Caribou Restoration Toolkit to apply to the BEC subzones present in
BC'’s boreal caribou habitat range (Golder 2015c¢), and then updated them to address conditions in Quintette central mountain caribou range
(Golder 2017a, 2018b).
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seedlings to enhance the site conditions along the treated line, over time, the treated areas will move close to a
plant community similar in species and structure to the adjacent undisturbed areas (Kabzems pers. comm. 2017).

Treatment type selection also depends on the timing of restoration activities and any access limitations, including
winter access, bridge load limits, and road users (BC FLNRORD 2021). Given the higher elevation in the PMC
range, spring/fall implementation of site preparation, treefelling or other access control treatments and
planting/seeding is deemed appropriate. Wildlife sensitive time periods, including calving caribou and nesting
migratory birds, should be considered prior to entering the range with heavy equipment, tree fellers, helicopters or
other disturbances.

Lastly, types of equipment and access route requirements should be considered during implementation planning.
Care should be given to avoid impacting wet soils, avoid impacting watercourses, avoid impacting cultural
resources or impacting vegetation which already exists on the linear features.
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7.0 NEXT STEPS

7.1 First Nations, Indigenous Communities and Stakeholder
Involvement

The intent of this tactical restoration plan is to present background information to support the development of a
planning tool around the criteria to use to determine priority restoration areas, as well as to inform subsequent
detailed restoration programs or plans that would need to be developed for the Pink Mountain range. Although
some of the criteria used within this preliminary tactical plan are consistent with past planning exercises and
feedback received during workshops with First Nations, Indigenous communities and stakeholders, and available
TEK has been incorporated. Golder did not have the time under the contract for this work to follow-up with First
Nation’s on inputs into the results presented at this preliminary stage. Engagement with First Nations and
Indigenous communities should be ongoing to provide the opportunity for early input on the restoration planning
and prioritization process as well as to incorporate TEK into the restoration planning and treatment
options/considerations/selection which will be led by FLNRORD. This preliminary plan should be finalized or
revised following engagement with First Nations and Indigenous communities through individual meetings with
each Nation. This will likely entail community focused sessions and field visits to discuss what habitat restoration
objectives and considerations mean for each of the communities. Considerations including spiritual and cultural
values should be considered within the planning process.

As of the writing of this report, Golder received some preliminary comments on this tactical plan from BRFN,
HRFN, PRFN, and SFN. No response was received from West Moberly First Nations. Additional engagement is
required with each of these Nations for the next stages of planning for the restoration work in the Pink Mountain
caribou range, including capturing their own individual study results. In addition, Golder had not reached out to
other Nations in Treaty 8 (e.g., Doig River First Nation). Prior to the next steps for restoration works in the Pink
Mountain herd range, additional Indigenous engagement is required.

In addition, Golder heard that there are a number of caribou restoration projects ongoing in the area including
Blueberry River First Nations 3-year caribou project. Since BRFN is conducting field visits with community
members and identifying important areas for restoration, prior to restoration work implementation, it is
recommended that a coordinated and consistent approach be considered to merge these planning projects
together to best capture all considerations for the benefit of caribou, while also considering Indigenous interests
and concerns in the area. Coordination is also recommended amongst FLNRORD staff to identify a key contact
person for Indigenous groups interested in being involved in the ongoing restoration work in the area as it was
noted several other projects with engagement have been underway in the PMC range (Wagner 2021, pers.
comm.).

7.1.1 Indigenous Inclusion Plan Development

It is strongly recommended to develop a transparent process be developed to facilitate opportunities to integrate
the involvement of Aboriginal Peoples and Businesses as a core function in the execution of the multi-year habitat
restoration implementation plan (Indigenous Inclusion Plan [IIP]). Potential services and roles may include, but are
not limited to, seed and seedling sourcing, environmental technologists, wildlife monitors, medics, general
contractors, equipment operators, surveyors, safety supervisors, field technicians, data collectors, researcher
assistants, archaeologist assistants, tree fallers, and danger tree assessors. The IIP would outline the necessary
administrative, contractual, and logistical arrangements required to facilitate Indigenous participation in the Plan
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as much as practical. The IIP should outline FLNRORD'’s strategy to facilitate the participation of qualified local
Indigenous resources, where appropriate and available, and in accordance with health and safety policies and
protocols. The IIP should seek to support three main streams of Indigenous involvement, including:

m providing on-the-job and other training support to Indigenous peoples, where needed and feasible;
m identifying opportunities to augment consultant/contractor’s existing workforce through direct hires; and

m retaining Aboriginal businesses as service suppliers under this contract (e.g., Prime Contractor,
transportation, field technicians, wildlife (bear) monitors, and heavy equipment operators), where feasible.

7.1.2 Building Local Capacity

Indigenous communities in northeastern BC have been very clear that they are eager to be included in the
planning, implementation and monitoring of habitat restoration, from project conception to the ground work
(Golder 2018a). Engagement with Indigenous groups increases the chance of social acceptance and, thereby,
restoration success (Golder 2018a). Additionally, TEK can provide a valuable source of information for restoration
planning and implementation (Golder 2018a). Habitat restoration work can be labour intensive but presents a
good opportunity for local capacity building. Local harvesters and land users have intimate knowledge of the
terrain, climate, site limiting factors, wildlife movements and site access, all of which are important in project
planning (Golder 2018a). There have been several cases where Indigenous groups have spearheaded efforts to
plan and implement restoration of caribou habitat in their territories (FNFN 2017; Klinse-za Mount Bickford
restoration).

Habitat restoration programs can also provide an opportunity to enhance local markets and economies. Services
needed include seed sourcing, seedlings, contractors with excavators and heavy equipment, tree planters, Health
Safety and Environment specialists, restoration specialists, tree fellers, environmental field technicians,
reclamation specialists, accommodation, and equipment rentals. Sourcing these services should consider local
communities, aboriginally owned companies and local businesses (e.g., Golder 2017b). Local support will engage
the local communities to embrace habitat restoration efforts and support long term protection of these treatments
from re-use (SERNbc 2019).

A next step within this tactical plan is for FLNRORD to develop a contracting process that is fair and transparent,
but that also develops local capacity building.

7.1.3 Stakeholders

As part of this preliminary tactical plan, Golder has engaged the OGC (Scott Wagner) to determine future
restoration areas that may conflict with oil and gas development in the area. Areas proposed for future oil and gas
development with overlapping tenures were removed from the proposed restoration treatment areas. However,
more detailed discussion and engagement is required with the oil and gas tenure holders and other stakeholders
such as forestry companies, recreational users and guides, and lease and tenure holders (e.g., investigative wind
power projects) in the PMC to identify additional potential treatment locations.
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7.2 Data Gaps and Management
Data Gaps

Due to various constraints, this preliminary tactical restoration plan does not include digitization of features not
displaying on sourced datasets that informed the plan. There may be linear features present on new imagery that
was not found in the current linear database that will need to be digitized for inclusion in the linear dataset.
Following acquisition of additional datasets if available, it may be necessary to manually digitize relevant features
not showing within gaps in the dataset. This would be necessary as part of the next phase of the PMC tactical
restoration plan but is recommended to be focused within select restoration polygons.

In addition, the spatial data used in this plan did not capture fine scale existing vegetation status of the linear
features. Detailed spatial imagery which can capture vegetation height and cover could be acquired for all the
candidate restoration areas and interpreted to determine sites that are under natural regeneration conditions. On
previous restoration projects, this remote sensing process has determined that between 20 to 60% of existing
linear disturbances are naturally on a path to recovery (Golder 2015a, 2018b) which has identified financial
savings within the overall program. Consideration of the financial resources required for acquiring detailed remote
sensing data should be made as in some cases a field visit is more cost efficient then spatial imagery which
interpretation will require groundtruthing at a later date.

It is also recommended that when each restoration candidate area is verified by remote sensing and/or field
truthing, that a buffer around the area is incorporated on to the spatial delineation to capture linear features that
leads into the candidate restoration area and may be important to allow for movement between candidate
restoration areas and between low and high elevation.

Lastly, the prioritization process for the candidate restoration areas (Section 6.2.3) was based on current
understanding of important areas for First Nations but requires additional engagement to further refine these
areas. In addition, connection to or restoration of calving areas (determined by TEK or western scientific
knowledge) should also be considered as an additional metric in the prioritization calculation, if that information
becomes available.

Data Management

Data for PMC habitat restoration should be managed within a data framework that effectively facilitates the
compilation, analysis, manipulation and communication of large and complex spatial data sets for the purpose of
landscape management planning. Some of the datasets used to identify areas of exclusion are updated on a
regular basis. Depending on the timing of the restoration implementation in the PMC range, updates to wildfires
and cutblock spatial information may be available. Crown tenures are also updated frequently, and exclusions
should be re-assessed if updated data is available. The exclusionary criteria of crown tenures could also be
assessed in more depth by reviewing individual tenures rather than applying blanket exclusions according to the
more general subtype classification.
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7.3 Develop Implementation and Monitoring Plans

An implementation plan, capturing site limiting factors and resultant site level treatment prescriptions, schedule to
capture material (seedling) sourcing, an access plan, and a site-specific safety plan should be developed and
submitted to FLNRORD for each candidate restoration area well in advance of treatment implementation. Early
engagement will address potential conflicts with existing rights and/or tenure holders (BC FLNRORD 2021). An
example of an implementation plan is included in the Operational Framework (BC FLNRORD 2021); at a
minimum, a plan should include:

m  Project identification information and objectives

m Site location map(s), shapefile with polylines and/or polygons

m  Authorization and permit requirements

m  Engagement with First Nations and Indigenous communities, trappers, guide outfitters, and area clubs
m Management practices (where applicable)

m Treatment area summary

m  Access to pre- and post-treatment site(s)

m Monitoring treatment plan (recommended and may be required as part of funding or a condition of the
permit).

7.3.1 Field Verification

This preliminary restoration tactical plan provides a very high-level approach for the entire PMC range to focus on
candidate restoration areas. However, what is not captured within this plan are the current site conditions and the
resultant restoration treatments for each linear segment which is identified for restoration. A field reconnaissance
program should be conducted by low-level fly-over via helicopter, and/or by ground to ground-truth treatment
candidate linear segment sites to assess the site limiting factors and to determine a site-specific treatment. This is
a critical step when developing restoration implementation plans (Section 7.7). The main objective of a field
reconnaissance is to assign one of three restoration options (No Treatment, Leave for Natural Regeneration, and
Treatment Candidate) to each disturbance line and segment, with each treatment candidate assigned a site-
specific treatment prescription (Appendix C). Field verification allows for more precise planning of treatment zones
and treatment prescription, and more accurate cost and material estimates for future treatment work in each
candidate restoration area (SERNbc 2019).

An initial aerial field verification of the PMC range will be conducted by FLNRORD in March 2021, and
observations about natural revegetation on linear features can be incorporated into future versions of this tactical
plan.

7.3.2 Seed and Seedling Sourcing

Due to the length of time it takes to obtain appropriately sized seedlings, sourcing of seed and seedlings should
occur as soon as possible once an area is selected for restoration and following field verification of treatment
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candidates. Timing is critical for obtaining seed and growing seedlings prior to being able to initiate a restoration
program on the ground.

Seedling planting should be conducted in the spring or fall, and larger seedlings (ideally two years old) are
recommended for planting in order to increase the chance of planting success (Golder 2018b; Kabzems pers
comm. 2017). The extra time and cost associated with obtaining two-year-old seedlings should be considered that
is attributed to overwintering the seedlings and storing them for an extra year.

7.3.3 Obtain Authorizations

Restoration treatments on legacy disturbance footprint within the PMC ranges not under an existing permit of
another Ministry will require authorization by FLNRORD under one or several of the following Acts:

m Forest Act,

m Forest Practices Code,

m Forest and Range Practices Act,

m LandAct,

m  Water Sustainability Act,

m Heritage Conservation Act,

= Wildlife Act,

m  Migratory Birds Convention Act and Migratory Birds Regulations,
m Oil and Gas Activities Act,

m BC Wildfire Regulation, and/or

m  Chief Forester’s Stands for Seed Use.

Relevant authorizations by treatment type are identified in the Provincial Operational Framework (BC FLNRORD
2021). The restoration treatments, and associated obligation to the treatment activities, will be identified and
tracked by FLNRORD as a Special Use Permit. Identification of a ‘licensee’ who will be carrying out the on the
ground activities must be provided. It is expected that authorization will be on a yearly basis, specific to the area
of restoration treatment. This allows consultation to be led by FLNRORD on the specific treatment area, activities
and access. Authorization will also be needed for any cutting of Crown timber for the use of tree-felling treatments
(will need to report number and location). Authorization applications should be submitted as early as possible (at
least 6 months) prior to targeted treatment start dates.
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Additional authorizations which would need to be obtained within each restoration areas’ implementation plan will
include, but may not be limited to:

m Archaeological Overview Assessment and Chance Find Permit (see Section 7.3.4);

m  Watercourse crossing plan which will form the basis for a notification package that must be sent to
FrontCounter BC at least 45 days prior to the establishment of any required crossing structures, as required
under the BC Water Sustainability Act.

m  Any required water source and associated water use permit would need to be submitted to FrontCounter BC
at least 60 days prior to the start of access preparation, to secure water resources necessary if watercourse
crossings are planned as freezing in of access.

Road use agreements and third party crossing agreements (rail, pipeline) would also need to be obtained.

7.3.4 Conduct Desktop Archeological Overview Assessment

The PMC range lies within the traditional territories of BRFN, Doig River First Nation, HRFN, PRFN, SFN, and
WMFN. Restoration will require the use of site preparation techniques that may result in ground disturbance
(ripping, mounding, tilling, etc.) that could impact archaeological resources, if present. As such, a desktop
Archaeological Overview Assessment (AOA) will be necessary to identify areas of archaeological potential that
may be impacted during restoration work. The AOA should be conducted in general accordance with the
Archaeological Overview Assessments as General Land Use Planning Tools - Provincial Standards and
Guidelines developed by the Archaeology Branch at the FLNRORD (BC FLNRORD 2009). An AOA may result in
an Archaeological Impact Assessment (AlA) and preliminary field reconnaissance. The objectives of an AIA are
to: (1) identify, record, and assess archaeological sites within the Project area; (2) identify and evaluate possible
impacts by the proposed development to these archaeological sites; and (3) recommend appropriate impact
management actions.

7.3.5 Monitoring Plan

Monitoring restoration treatments is crucial to evaluate the effectiveness of treatments and inform adaptive
management, where needed. A monitoring plan should be developed prior to starting restoration work, with
specific targets established to enable an assessment of whether the treatments are meeting the objectives.
Monitoring at restoration and control sites (paired plot design within the same linear line segment) should be
considered to occur after one, five, ten and fifteen growing seasons (Golder 2015b). Additional details are outlined
in the Operational Framework (BC FLNRORD 2021) and the Restoration Monitoring Framework prepared for BC
OGRIS (Golder 2015b).
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8.0 SUMMARY

This preliminary tactical restoration plan for the PMC forms the basis for additional efforts in the range, and can be
used as a guide for selecting candidate restoration areas which require more detailed restoration implementation
planning. Eight candidate restoration areas have been identified, using criteria that has been discussed during
previous restoration workshops with First Nations, industry stakeholders and government department
representatives, and learnings from preliminary engagement with First Nations on a draft version of this report.
Candidate restoration areas, and prioritization presented here, require additional input by First Nation, Indigenous
communities and stakeholders to agree upon the criteria used and how to weight the criteria to select priority
areas for restoration.
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9.0 CLOSURE

We trust that this report provides the information required. If there are any questions or require further detalil,
please contact the undersigned.

Golder Associates Ltd.

Tanya Seebacher, MSc, RPBio Michelle Bacon, MSc, RPBio
Terrestrial Ecologist Wildlife Biologist

Paula Bentham, MSc, RPBio, PBiol
Principal, Senior Wildlife Biologist

TS/MB/PB/asd

Golder and the G logo are trademarks of Golder Associates Corporation

https://golderassociates.sharepoint.com/sites/136161/project files/6 deliverables/issued to client_for wp/20396374-003-r-rev0/20396374-003-r-rev0-pinkmtntacticalrestortnplan

25mar_21.docx
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Appendix A: Ecological Setting of the Pink Mountain Caribou Range

Within the Northern Canadian Rocky Mountains ecoregion, the Pink Mountain Caribou (PMC) range spans the
Eastern Muskwa Ranges (EMR), Muskwa Foothills (MUF), and Sikanni Chief Upland (SCU) ecosections. The
EMR, MUF, and SCU ecosections range from bold castellated ranges, rounded and subdued mountains to upland
plateau areas, respectively. The major drainage systems within the ecosections include the Halfway, Dunedin,
Prophet, Muskwa, Sikanni Chief, and Buckinghorse Rivers (Demarchi 2011).

Pacific air, reduced in moisture, settles over the St. Elias mountains producing a rainshadow effect and some very
dry areas. However, extreme rain events can occur from low-pressure storms in Alberta pushing moisture
eastward. These ecosections are susceptible to Arctic air flows which can produce extremely cold temperatures
and heavy cloud cover (Demarchi 2011).

The BC provincial Biogeoclimatic Ecosystem Classification (BEC) system groups together ecosystems into
categories using a hierarchical classification system. Geographic areas influenced by similar climatic conditions
are classified into BEC zones and subzones (collectively “BEC units”), defined by their stable “late-seral” or
“near--climax” vegetation communities (Meidinger and Pojar 1991). The three dominant Biogeoclimatic Zones in
the Northern Boreal Mountains ecoprovince are Boreal White and Black Spruce (BWBS), Spruce — Willow — Birch
(SWB), and Boreal Altai Fescue Alpine (BAFA). Valley bottoms and plains are characterized by the BWBS

BEC zone, the SWB zone occurs in high valleys and mid-mountain slopes, and the BAFA ranges from the middle
to upper mountain slopes. The Sub-Boreal Spruce (SBS) and Engelmann Spruce — Subalpine Fir (ESSF) zones
occur irregularly on the lower and middle slopes of the lower Stikine and Lower Taku River valleys, respectively
(Demarchi 2011). Moist Cool Spruce - Willow - Birch (SWBmK) is the most common BEC unit in the PMC range,
covering nearly 37% of the range (Table A-1). A general description of each BEC zone in the range is provided
below.

Table A-1: Proportion of BEC Units in the Pink Mountain Caribou Range

BEC Unit BEC Unit Name Elevation Area (ha) Proportion of
Class® Herd Range
(%)
BAFAun Undifferentiated Boreal Altai Fescue Alpine High 145,905 15.2
BWBSmk Moist Cool Boreal White and Black Spruce Low 263,514 27.5
Moist Warm Boreal White and Black Spruce Low
BWBSmw Moist Warm 99 <041
Graham Wet Cool Boreal White and Black Low
BWBSwk?2 Spruce 68,812 7.2
BWBSwk3 Kledo Wet Cool Boreal White and Black Spruce | Low 470 <041
Graham Moist Very Cold Engelmann Spruce -- | High <041
ESSFmv4 Subalpine Fir 140
Moist Very Cold Parkland Engelmann Spruce -- | High <0.1
ESSFmvp Subalpine Fir 63
SWBmk Moist Cool Spruce -- Willow -- Birch High 352,747 36.8
SWBmks Moist Cool Scrub Spruce -- Willow — Birch High 125,792 13.1
Total 957,542 100

(a) This elevational class is based on mountain caribou habitat elevations
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BAFAun

The BAFAun unit occurs over 15% of the herd range, at the highest elevations in the Pink Mountain herd range
generally above 1,500 to 3,000 metres above sea-level (masl). MacKenzie (2006) describes the harsh alpine
climate of this zone as being cold, windy, and snowy with low growing season temperatures and a very short
frost-free period. By definition, the alpine is treeless. The BAFAun unit is dominated by rock, talus slopes, boulder
fields, and sparsely to well-vegetated morainal and colluvial materials. Vegetation consists of heaths and other
dwarf shrubs, graminoids (grasses, sedges and woodrushes), mosses, lichens and sporadic trees in krummholz
form.

BWBSmk

The BWBSmKk unit occurs over 27% of the herd range, generally in the Peace Lowlands up to the mountain
foothills to the west. The BWBSmk unit occurs from the Beatton River extending north to the Northwest
Territories, ranging from approximately 350 to 1,050 masl in elevation. Zonal sites are typified by mature stands of
white spruce (Picea glauca), often interspersed with trembling aspen (Populus tremuloides). The shrub layer is
dominated by prickly rose (Rosa acicularis), with lesser components of highbush cranberry (Viburnum trilobum),
and rarely, regenerating white spruce. Common herbs include twinflower (Linnaea borealis), lingonberry
(Vaccinium vitis-idaea), and bunchberry (Cornus canadensis). An extensive carpet of mosses, often dominated by
step moss (Hylocomium splendens), covers the ground (DelLong et al. 2011).

BWBSmw

The BWBSmw unit occurs in <0.1% of the PMC range from approximately 750 to 1,050 masl in elevation (DeLong
et al. 2011). Zonal sites are typified by mature stands of white spruce, with occasional trembling aspen. However,
due to its extensive history of fire and anthropogenic disturbance, seral stands dominated by trembling aspen,
with occasional components of balsam poplar (Populus balsamifera ssp. trichocarpa) and lodgepole pine (Pinus
contorta), often occur over large tracts of land in this subzone (Meidinger and Pojar 1991). Black spruce (Picea
mariana) forests, often with a minor component of tamarack, are common on organic soils. Black spruce also
occurs mixed with lodgepole pine on upland sites with cold soils or limited rooting availability (DeLong et al.
2011).

BWBSwk2

The BWBSwk2 unit occurs over 7% of the PMC range in the foothills and mid to lower slopes of the Rocky
Mountains, ranging from approximately 1,050 to 1,200 masl in elevation (DelLong et al. 2011). Zonal sites are
typified by mature stands of white spruce, with varying components of lodgepole pine and subalpine fir (Abies
lasiocarpa) (DeLong et al. 2011). Seral stands are often dominated by lodgepole pine or trembling aspen. The
shrub layer is well-developed, dominated by black huckleberry (Vaccinium membranaceum), prickly rose, and
regenerating subalpine fir. Common herbs include bunchberry, stiff club-moss (Lycopodium annotinum),
twinflower, and occasionally heart-leaved arnica (Arnica cordifolia). A carpet of moss is typically present,
composed of step moss, red-stemmed feathermoss (Pleurozium schreberi), and/or knight's plume (Ptilium crista-
castrensis) (DeLong et al. 2011).
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BWBSwk3

The BWBSwkS3 unit occurs in <0.1% of the PMC range, at the east side of the Pink Mountain herd range. This
BEC unit occurs in isolated pockets in the Rocky Mountain foothills between 900 and 1,200 masl from the Sikanni
Chief River north to the border with the Northwest Territories (DeLong et al. 2011). Forested sites are dominated
by white spruce and subalpine fir with lodgepole pine on drier sites and warm aspects; black spruce is common in
low lying areas on poor soils (DeLong et al. 2011).

ESSFmv4

The ESSFmv4 unit occurs in <0.1% of the PMC herd range and is only found at the far western extent of the

Pink Mountain herd range. This BEC unit is located north of the Peace Arm of the Williston Reservoir between
1,000 and 1,400 m elevation generally above the Sub-Boreal Spruce Finlay-Peace Wet Cool (SBSwk2)

(DeLong et al. 1994). Climate of this BEC unit is generally cold, with variable precipitation. Zonal vegetation of the
ESSFmv4 is dominated by Engelmann spruce (Picea engelmannii), subalpine fir and lodgepole pine. The shrub
layer is dominated by black huckleberry and white-flowered rhododendron (Rhododendron albiflorum) (DeLong et
al. 1994). The herb layer is generally poorly developed but dominated by bunchberry, heart-leaved arnica, and
twinflower, and bryophyte cover is generally high with abundant, red-stemmed feathermoss (DelLong et al. 1994).

ESSFmvp

The ESSFmvp unit occurs in < 0.1% of the herd range above the ESSFmv4 (>1,400 masl) at the western extent
of the PMC range. It varies from open canopy parkland forest near the ESSFmv4 boundary to patches of
krummbholz interspersed with expanses of non-forested ecosystems (i.e., shrubby seepage areas,
dwarf-shrub/herbaceous meadows), which in turn transition to alpine at approximately 1,800 masl. Subalpine fir is
the dominant tree species in the ESSFmvp. White-flowered rhododendron, black huckleberry, scrub birch (Betula
nana), crowberry (Empetrum nigrum), and mountain heathers (Cassiope mertensiana, Phyllodoce empetriformis)
are common in the understory. Herbs and grasses such as mountain arnica (Arnica latifolia), Sitka valerian
(Valerian sitchensis), subalpine daisy (Erigeron peregrinus), pussytoes (Antennaria spp.), Altai fescue (Festuca
altaica), and woodrushes (Luzula spp.) are common in the herb layer.

SWBmk

The SWBmK unit occurs in over 36% of the herd range and is generally found in higher elevation valley in the
PMC range below the SWBmks and BAFAun. The SWBmk ranges in elevation from 800 to 1,100 masl with a
boreal subalpine climate (DeLong 2004). Forests are dominated by large diameter white spruce and scattered
subalpine fir. Valleys contain trembling aspen especially on warm slopes and black spruce is common on upland
sites (DeLong 2004). The understory is dominated by willow (Salix spp.), scrub birch and Labrador tea
(Rhododendron groenlandicum). Moose and caribou are abundant in this BEC unit, except during winter months
to escape deep snow levels (DeLong 2004).
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SWBmks

The SWBmks unit occurs in over 13% of the herd range generally above the SWBmKk but below the BAFAun.

The SWBmKks is essentially a scrubland habitat below the alpine, dominated by tall (1-4 m high) deciduous shrubs
such as scrub birch and willow species (Meidinger and Pojar 1991). Elevational range in the PMC range for this
BEC unit is approximately 1,400 m to 2,000 masl. Scattered groves of stunted trembling aspen and balsam poplar
may occur at timberline (Meidinger and Pojar 1991).
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Appendix B: FLNRORD Core Areas Methodology

The Province of British Columbia (BC) completed the following analysis steps to define the overall core caribou
use areas used in this Tactical Plan for the Pink Mountain Caribou (PMC) range:

1) Ungulate Winter Range (UWR) and Wildlife Habitat Areas (WHA) were found to contain very high-quality
caribou habitat for each season (as defined by the updated habitat model) and were heavily used by radio-
collared caribou. However, the data were found to be missing substantial areas of high-quality habitat and
areas of high use by radio-collared caribou.

2) In order to incorporate more of the very high- and high-quality caribou habitat identified by the updated
habitat model, the boundaries of the existing UWRs and WHAs were extended in a Geographic Information
System (GIS) analysis (no changes were made to actual boundaries defined by legislation) to include
adjacent very high- and high-quality habitat for each season. Small patches and fragments of habitat were
amalgamated into larger contiguous patches. Appropriate elevational cut-offs and other topographical
features were used to delineate logical boundaries for these amalgamated patches.

3) To further refine the maps, data were compared to the kernel density maps of radio-telemetry locations for
each season. Several areas were added in that had high caribou use but were missed by the previous
mapping process. This procedure resulted in mapped areas that now included 90% of the non-standardized
(i.e., all available data was used) summer telemetry locations and 83% of the non-standardized winter
telemetry locations.

4) The final step was to cross-reference the high elevation core habitat maps with publicly available TEK.
There were no additional areas in the TEK that had had been missed by the previous mapping process
(Leech et al. 2016).

The following information from the Province on PMC habitat is currently being updated. Information may be
refined over time.

Matrix Habitat: Areas adjacent to core habitat may have limited direct use by caribou, but the habitat condition
within those areas can influence the viability of the caribou population by affecting the predator-prey system.
Habitat conditions that favour early seral ungulates such as moose and elk will support increased wolf numbers
and thereby increase the risk of predation on the caribou herd. Wolf territories are commonly in the range of
1000 km?, or about 30 x 30 km. Consequently, wolf packs living within 30 km of core caribou habitat can have
territories that encroach onto the core habitat. Wolf populations within that area need to be maintained at low
enough numbers to allow for caribou herds to remain viable.

All of the area within the PMC range that was not mapped as core habitat was classified as matrix habitat. The
area of matrix habitat totalled 312,382 ha. Essentially all of those areas are within 30 km of core habitat. Also,
radio-telemetry data for wolves in the area indicate that the wolf packs range across the entire herd range and
overlap with core caribou habitat (Government of B.C., unpublished data). There are also areas beyond the herd
boundary that likely contribute to the predator-prey dynamics of the PMC herd, but those areas will be mapped as
matrix habitat for adjacent herds (e.g., Graham, Muskwa, etc.).

Low Elevation Winter Range: A portion of the PMC herd use low elevation winter range to the east of the high
elevation core habitat. The low elevation winter range was delineated using the high and moderate use zones
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based on radiotelemetry. The outer boundaries of those zones were then smoothed to create one large unit which
is also contiguous with the core high elevation winter range (43,752 ha). Two additional areas have identified by
First Nations TEK are also included on the map. FN area within herd boundary is 35,282 ha, and area outside of
herd boundary is 13,785 ha. Total low elevation winter range is 166,294 ha.

Low Elevation Summer Range: There are a small number of telemetry points indicating that some caribou
remain on the low elevation range throughout the summer. These points are within the area mapped as low
elevation winter range. It is assumed that if the low elevation range is managed in a way that sustains caribou in
the winter, it will also be suitable for any caribou that remain through the summer.
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Tactical Restoration Plan for the Pink Mountain Caribou Herd - Appendix C: Mountain Caribou Habitat Restoration Toolkit Example Treatment Matrix

Treatment Matrix for Linear Restoration - BOREAL WHITE AND BLACK SPRUCE - MOIST WARM VARIANT

Final Minimum

BWBSmw Site Disturbance CWD Level Mound Target Tree Vegetation Planting Density Density
Site Type Series (a) Site Series name (a) Moisture Regime (a) Nutrient Regime (a) Limiting Factors (a) Level (m3/ha) Site Prep. density/ha Species Treatment (stems/ha) (stems/ha) Stock Size
Natural Seed/
Moderately Dry 102 PI— Kinnikinnick - Lingonberry weric to subxeric very poor to medium Productivity limited by growm}g s.eason dro.u.ght; removal of LFH will High - No LFH 75-100 None None Pl Applied Seed None 2,000 None
further limit productivity Low - LFH Natural Seed/
present 75-100 Screefing None Pl Applied Seed None 2,000 None
Natural Seed/
. SwPI - Soopolallie — Wildrye . . . . . . High - No LFH 75-100 None None Pl; Sw Applied Seed None 2,000 None
Slightly Dry 103 submesic poor to medium Drought may limit productivity during dry growing seasons Low - LFH Natural Seed/
present 75-100 Screefing None Pl; Sw Applied Seed None 2,000 None
Natural Seed/
Slightly DrY to 104 Sb— Lingonberry - Step moss submesic to hygric very poor to poor Poorly struc.turjed schl (com;?acted or massive) and/or high water table | High - No LFH 150 Mound 500 Sb; PI Applied Seed None 2,000 None
Very Moist limits soils aeration and thus root development Low - LFH
present 75-100 Mound 1,200 Sh; PI Plant/ Natural seed| Sb 800 ; PI 400 1,000 Small
Natural Seed/
Slightly Dry to 101 Sw = Trailing raspberry — Step moss submesic to subhygric medium to rich Few limiting factors; fine textu.red soils may limit soil aeration and High - No LFH 150 Mound 500 Sw Applied Seed None 1,000 None
Fresh rooting depth Low - LFH
present 75 Mound 1,200 Sw Plant/ Natural seed Sw 1,200 1,000 Large
Natural Seed/
Fresh to Moist 110 Sw— Oak fern — Sarsaparilla mesic to subhygric rich Few limiting factors; cold air drainage causing frost damage to young High - No LFH 150 Mound 500 Sw Applied Seed None 1,000 None
trees can occur on lower to toe slopes Low - LFH
present 75 Mound 1,200 Sw Plant/ Natural seed Sw 1,200 1,000 Large
Water table may rise with removal of trees, reducing suitable planting Natural Seed/
microsites. High - No LFH 150 Mound 500 Sw Applied Seed None 1,000 None
Moist to Very i bhyeri hyeri di ich Water table may rise with removal of trees, reducing suitable planting
Moist 11 Sw - Currant - Horsetail subhyeric to hygric medium to ric microsites. Sites with deep LFH (> 10 cm) have reduced rooting
availability in mineral soil; increases windthrow hazard and limits Low - LFH
productivity present 75 Mound 1,200 Sw Plant/ Natural seed Sw 1,200 1,000 Large
Natural Seed/
Moist to Very . . . . . Periodic flooding and very high vegetation competition may limit Sw High - No LFH 150 Mound 500 Acb; Sw Applied Seed None 1,000 None
Moist 112 (Fm02) AcbSw — Mountain alder — Dogwood subhygric to hygric rich to very rich establishment. Low - LFH Ach 1,200 or Sw
present 75 Mound 1,200 Acb; Sw Plant/ Natural seed 1,200 1,000 Large
Wetland Wb Wetland bog hygric to subhydric very poor to poor , ) ) Same Low/High 10-50 Mound 1,200 sb Plant/ Natural seed|  sb 1,200 1,000 Medium
Soil temperature, drainage and nutrients 51,000 or Lt
Wetland wE Wetland fen subhydric poor to medium Same Low/High 10-50 Mound 1,200 Sb; Lt Plant/ Natural seed 1,200 1,000 Medium
a. Source: Delong, C., A. Banner, W. H. MacKenzie, B. J. Rogers, and B. Kaytor. 2011. A field guide to ecosystem identification for the Boreal White and Black Spruce Zone of British Columbia. B.C. Min. For. Range, For. Sci. Prog., Victoria, B.C. Land Manag. Handb. No. 65. www.for.gov.bc.ca/hfd/pubs/Docs/Lmh/Lmh65.htn

Soil Moisture Regime

BWBSmw Site Serles Edatopic Grid

wvery xeric 0

suberic 2

submesic 3

subhyaric §

hyaric &

subkdric 7

Soll Nutrient Regime
Very poor oo medim nch wery rich
A B c (=] E

Ro®

Gb*

102

102

101
110

1 1>

Wg
Wh

Wimn?*

we T

wvery dry

moderately
dry

slightly dry

VETY MDist



O GOLDER

golder.com



	1.0 Introduction
	2.0 Summary of Western Scientific Knowledge about the Pink Mountain Caribou Herd
	2.1 Provincial Herd Planning Process
	2.2 Land and Resource Management Plan (LRMP) Technical Planning Table

	3.0 Current Conditions of the Pink Mountain Caribou Range
	3.1 Ecological Setting
	3.2 Protected Areas
	3.3 Anthropogenic and Natural Disturbances
	3.3.1 Linear Features and Land Use
	3.3.2 Wildfires
	3.3.3 Mountain Pine Beetle

	3.4 Archaeological Potential

	4.0 Habitat Restoration: Current State of Knowledge
	5.0 Approach and Methodology for the Tactical Restoration Plan
	5.1 Approach
	5.2 Objectives, Targets and Goals
	5.3 Restoration Candidacy Decision Support Process
	5.3.1 Restoration Selection Criteria
	5.3.2 Treatment Candidacy (No-Treatment versus Treatment Candidate)
	5.3.3 Leave for Natural Recovery
	5.3.4 Field Verification

	5.4 Data Compilation
	5.4.1 Caribou Draft Core Areas Mapping
	5.4.2 Traditional Land Use and Ecological Knowledge
	5.4.3 Disturbance and Environmental Data Mapping


	6.0 Results
	6.1 Preliminary Candidate Restoration Areas
	6.2 Candidate Restoration Areas
	6.2.1 Candidate Restoration Areas
	6.2.2 Habitat Intactness in Candidate Restoration Areas
	6.2.3 Prioritization of Candidate Restoration Polygon Areas
	6.2.4 Estimated Costs per Candidate Restoration Areas

	6.3 Restoration Treatment Selection

	7.0 Next Steps
	7.1 First Nations, Indigenous Communities and Stakeholder Involvement
	7.1.1 Indigenous Inclusion Plan Development
	7.1.2 Building Local Capacity
	7.1.3 Stakeholders

	7.2 Data Gaps and Management
	7.3 Develop Implementation and Monitoring Plans
	7.3.1 Field Verification
	7.3.2 Seed and Seedling Sourcing
	7.3.3 Obtain Authorizations
	7.3.4 Conduct Desktop Archeological Overview Assessment
	7.3.5 Monitoring Plan


	8.0 Summary
	9.0 Closure



