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Figure 5-5-3: Correlation between Track Density and Distance to the ROW for Coyotes

A significant (P< 0.001) negative correlation between track density and distance to the ROW for coyotes
during the construction phase (2015 — 2018) of the Project. Coyotes were recorded more frequently closer
to the ROW than at distances farther away and may be using the ROW as a movement corridor. The
plotted values are those predicted by the model. The shaded area represents the standard error for the

predicted values.
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Figure 5-5-4: Correlation between Track Density and Distance to the ROW for Fox

A significant (P< 0.001) negative correlation between track density and distance to the ROW for fox
during the construction phase (2015- 2018) of the Project. Fox were recorded more frequently closer to
the ROW than at distances farther away and may be using the ROW as a movement corridor. The plotted
values are those predicted by the model. The shaded area represents the standard error for the predicted
values.
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Figure 5-5-5: Correlation between Track Density and Distance to the ROW for Lynx

There is no significant relationship between track density and distance to the ROW for lynx during the
construction phase (2015- 2018) of the Project. The plotted values are those predicted by the model. The
shaded area represents the standard error for the predicted values.
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Figure 5-5-6: Correlation between Track Density and Distance to the ROW for Moose

There is no significant relationship between track density and distance to the ROW for moose during the
construction phase (2015- 2018) of the Project. The plotted values are those predicted by the model. The
shaded area represents the standard error for the predicted values. Moose are monitored through aerial
surveys which is a more appropriate scale of assessment for this large mammal and range extent use.

WX17393 | March 2019 Page 119

.o wood.



Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

Fisher/Marten*
2.0
L
=
o
o
N1 5 -
) .
o . . : [
% . - . [ ] M !
@10 TS : ’
= 1 ! i
$o5 |——
()]
S i
® | . § : :
|_00' . . .
0 200 400 600 800 1000 1200 1400 1600
Distance to the ROW (m)

Figure 5-5-7: Correlation between Track Density and Distance to the ROW for Fisher/Marten

A significant (P< 0.001) positive correlation between track density and distance to the ROW for
fisher/marten during the construction phase (2015- 2018) of the Project. Fisher/marten were recorded
more frequently farther from the ROW than at distances closer to the ROW suggesting they were avoiding
the Project during construction. The plotted values are those predicted by the model. The shaded area
represents the standard error for the predicted values.
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Figure 5-5-8: Correlation between Track Density and Distance to the ROW for Ermine/Weasel

A significant (P< 0.001) positive correlation between track density and distance to the ROW for
ermine/weasel during the construction phase (2015- 2018) of the Project. Ermine/weasel were recorded
more frequently farther from the ROW than at distances closer to the ROW suggesting they were avoiding
the Project during construction. The plotted values are those predicted by the model. The shaded area
represents the standard error for the predicted values.
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Figure 5-5-9: Correlation between Track Density and Distance to the ROW for Hare/Rabbit

A significant (P< 0.001) positive correlation between track density and distance to the ROW for
hare/snowshoe rabbit during the construction phase (2015- 2018) of the Project. Hare/snowshoe rabbit
were recorded more frequently farther from the ROW than at distances closer to the ROW suggesting
they were avoiding the Project during construction. The plotted values are those predicted by the model.
The shaded area represents the standard error for the predicted values.
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Figure 5-5-10: Correlation between Track Density and Distance to the ROW for Squirrels

There is no significant relationship between track density and distance to the ROW for squirrel during the
construction phase (2015- 2018) of the Project. The plotted values are those predicted by the model. The
shaded area represents the standard error for the predicted values.
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Figure 5-5-11: Comparison of Furbearer Detections at Camera Traps Positioned near versus Away
from the ROW (N1 to N4), across Seasons during Construction Phase (February 2015 to February
2018)
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Figure 5-6-1: Mortality Source by Month for Collared Adult Female Caribou (January 2010 -
August 2018 all Caribou Ranges Pooled
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Figure 5-6-10: Density of Beaver Observations as a Function of the Distance to the Project ROW

Estimated density and Standard Error (SE) limits of beaver observations from multi-species aerial survey as
a function of distance from the ROW.
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Figure 5-6-11: Density of Caribou Observations as a Function of the Distance to the Project ROW

Estimated density and Standard Error (SE) limits of caribou observations from multi-species aerial survey
as a function of distance from the ROW.
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Figure 5-6-13: Density of Elk Observations as a Function of the Distance to the Project ROW

Estimated density and Standard Error (SE) limits of elk observations from multi-species aerial survey as a
function of distance from the ROW.
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Figure 5-6-14: Density of Gray Wolf Observations as a Function of the Distance to the Project ROW

Estimated density and Standard Error (SE) limits of wolf observations from multi-species aerial survey as a
function of distance from the ROW.
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Figure 5-6-15: Density of Moose Observations as a Function of the Distance to the Project ROW

63.

Estimated density and Standard Error (SE) limits of moose observations from multi-species aerial survey as
a function of distance from the ROW.
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Figure 5-6-16: Density of White-tailed Deer Observations as a Function of the Distance to the

Project ROW

Estimated density and Standard Error (SE) limits of white-tailed deer observations from multi-species
aerial survey as a function of distance from the ROW.
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Figure 5-6-17: Density of Wolverine Observations as a Function of the Distance to the Project ROW

Estimated density and Standard Error (SE) limits of wolverine observations from multi-species aerial survey
as a function of distance from the ROW.
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6.0 Adaptive Management

Adaptive management is a core approach to implementation of the Bipole IIl Environmental Protection
Plan (EPP) responsive to ongoing evaluation of predicted versus actual effects accessed through various
long-term monitoring activities. Modifications to project activities are informed by assessment of
mitigation effectiveness and/or detection of significant effects (after mitigation implementation) through
each project phase and are based on analysis of the monitoring program results.

The passive adaptive management approach is intended to identify where there may be data gaps and
how to improve project mitigations (if warranted) and/or the monitoring program over time. This report is
intended to provide such recommendations, as well as information for review by the regulatory
authorities for informed input based on the monitoring program results.

6.1 Commitments Table

The Bipole III Transmission Project predicted effects and commitments relevant to mammals monitoring
are summarized in Table 6-1-1, and were derived from the Bipole Ill Transmission Project EIS, EPP (MB
Hydro 2013), Biophysical Monitoring Plan (MB Hydro 2015), revised Biophysical Monitoring Plan (MB
Hydro 2018), CEC Review / Report (CEC 2013), mitigation plans (MB Hydro 2014), associated technical
reports, and EA License conditions.

6.2 Monitoring Recommendations

Recommendations for Year 5 (2018/19) mammals monitoring based on results of analyses of mammal
monitoring data sets from previous years are identified in Table 6-2-1. There are no recommendations to
alter existing project mitigations to implement in Year 5.

Recent advances utilizing genetic capture-mark-recapture estimators for woodland caribou should include
a spatial component applied to the existing datasets and future data sets to improve precision of
abundance estimates.
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Table 6-1-1:

Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

Mammals Monitoring Commitments Registry — Bipole IlII Transmission Project

Duration

General

Environmentally
Sensitive Sites

(ESS)

Project

Project

Project

Bear / Wolf /
Wolverine Dens;
Ungulate Mineral
Licks

Prevent/minimize adverse
environmental impacts and enhance
positive impacts; continually improve
EMS; meet/surpass regulatory,
contractual and voluntary
requirements; consider interests and
utilize knowledge of affected
stakeholders.

Provide framework for delivery,
management and monitoring of
environmental protection measures
that satisfy corporate policies and
commitments, regulatory
requirements, environmental
protection guidelines and BMPs and
stakeholder input.

Environmental monitoring - Monitor
the project in accordance with pre-
defined plans within passive adaptive
management framework, including
verification of accuracy of EIS
predictions, effectiveness of
mitigation measures and compliance
with project approval terms and
conditions.

Implement site specific environmental
protection measures of any ESS
potentially affected by Project
construction.

MB Hydro Environmental Management Policy -

improve environmental performance through
annual review of environmental
objectives/targets; document/report activities
and environmental performance.

Environmental Protection Program.

Biophysical Monitoring Plan (BMP) and Annual
Monitoring Report.

Mitigated known sites during planned routing
to avoid disturbance.

Stakeholder consultation and ATK process to
identify known sites.

Pre-construction surveys (MB Hydro
Environmental Monitors and Environmental
Consultants) to detect potential ESS conflicts.
Planned winter construction and minimized
footprint to avoid sensitive denning periods
(timing and buffer restrictions).

Site-specific mitigation of any detected sites
during construction.

All project phases

All project phases

All project phases

Construction
Pre-construction and

Construction
Pre-construction

Construction

Implemented, Ongoing

Implemented, Ongoing

BMP finalized July 2018
Annual Monitoring Reports
completed for Year 1
(2014/15), Year 2 (2015/16),
Year 3 (2016/17) and is
ongoing

Completed
Completed

Completed

Completed
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Mammal VECs

Ungulate VECs

Project (N1 — N4)

Project

Project

Project (N1 - N4)

Project

Avoid wildlife disturbance during
sensitive periods (denning, calving)
and/or sites (dens, mineral licks) using
timing windows and disturbance
buffers.

Mitigate mammal VEC-vehicle
collisions during construction phase

using speed limits and access controls.

Mitigate habituation of wildlife to
humans.

Monitor mammal VEC populations.

Prevent effects of potential increased
disease/parasite transmission within
and among ungulate species within
project zone of influence.

Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

Monitor pre- and post-construction
disturbance and operational phases for effects
on mammal VECs and ESSs at appropriate
spatial scale for duration of the monitoring
period as outlined in the Biophysical
Monitoring Plan and associated annual work
plans.

MB Hydro Environmental Monitors - Monitor
occurrence to determine if reduced speed limits
or access control required.

No feeding of wildlife by project personnel,
proper food storage and waste disposal to
avoid attracting wildlife.

Monitor effects of project on mammal VECs
within the project zone of influence for project-
related change in population size and/or range
occupancy.

Monitor disease/parasite (i.e., P. tenuis)
occurrence prevalence for ungulate populations
in the project area, including ingress of white-
tailed deer along project ROW.

Construction,
Operation

Construction,
Operation (up to 5
years or until suitable
knowledge acquired)
Construction

All project phases per
BMP

All project phases per
BMP

Implemented, Ongoing

Implemented, Ongoing

Completed

Implemented, Ongoing

Sampling conducted
February 2017; next
sampling recommended for
Feb 2022 (5 years post-
construction)

Boreal Woodland | Caribou ranges Mitigate sensory disturbance during Winter construction to avoid sensitive calving /  Construction Completed
Caribou intersected by the = calving and rearing in calving areas rearing period.
project (P-Bog, during construction.
N-Reed, Access management during Monitor human use of ROW on core summer Construction Completed
Wabowden) construction phase - to mitigate and winter areas.
sensory disturbance and functional Mitigate via access control methods (gates,
habitat loss during construction. slash-rollback, ditching, trenching, tree-
planting, and accelerated revegetation) to limit
recreational ATV/UTV/snowmobile use of the
ROW in core winter areas and known/potential
calving areas).
Mitigate sensory disturbance, Locate ancillary access and staging areas to Construction Completed
functional habitat loss, and temporary  avoid core use areas and accelerate natural
range fragmentation during habitat recovery (tree planting) to establish
construction.

wood.



Cape Churchill,
Pen Islands and

WX17393 | March 2019

L ]

Maintain landscape function to
facilitate caribou movement within
core winter range.

Long-term monitoring of populations
(recruitment, mortality, disturbance
effects, range fragmentation,
occurrence and distribution).

Monitor project related changes in
predation risk and/or altered
predator-prey dynamics.

Mitigate project-related predation risk
from wolves and black bear.

Hunting Mortality — minimize and
mitigate.

Mitigate sensory
disturbance/functional habitat loss.

Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

natural low-growing vegetation (security cover)
to encourage movement across the ROW
Develop natural vegetation corridors at
strategic locations on the ROW by maintaining
naturally low tree cover (Black Spruce and Larch
Tamarack) in core winter range affected by the
project.

Satellite telemetry study (occupancy, mortality
investigation)

Aerial surveys (recruitment, occurrence and
distribution), non-invasive genetic sampling
(population estimation).

Monitor predator (wolf, black bear) occurrence
in caribou ranges to determine changes in
predator use of the ROW and increased
predation (winter aerial surveys, IR camera
traps, winter track transects, telemetry collar
mortality investigations).

Mitigate during construction using minimal
disturbance techniques to maintain natural low
vegetation cover, winter construction to limit
disturbance and accelerate vegetation
regeneration, and snow trail compaction to
discourage movement efficiency and line of
sight.

Conduct late winter annual inspection of
project infrastructure to avoid creating packed
snow trails to facilitate predator use.

Prohibit hunting and firearm use by project
personnel during construction.

Access control in winter core areas (in
collaboration with MB Gov) during construction
and operation.

Access control (cooperatively developed with
MB Gov).

Construction,
Operation

Construction,
Operation (4 years
post-construction)
Construction,
Operation (<25 years
or until sufficient
knowledge acquired)
Construction,
Operation (>2 years
post-construction
pursuant to sufficient
knowledge acquired)

Operation

Construction

Construction,
Operation

Construction

Implemented, success

evaluated and presented in

the annual mammals
monitoring reports

Implemented, Ongoing -

Collar deployments
planned for Feb 2019
Implemented, Ongoing

Implemented, Ongoing

Ongoing

Completed

Implemented, Ongoing

Completed
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Forest-tundra / Beverley- Monitor proximity of populations during
Barren-ground Qamanirjuaq construction phase using existing telemetry
Caribou Populations collars (Cape Churchill and Pen Islands
populations), local knowledge (all populations)
and/or aerial surveys to assess numbers,
concentrations and proximity to construction.
Hunter harvest — avoid excessive MB Hydro work cooperatively with MB Gov to Construction Completed
project related harvest during develop an Access Management Plan, hunting
significant migration events. closures, hunter education.
MB Hydro to prohibit hunting and use of
firearms by project personnel in work camps to
minimize caribou mortality.
Moose ROW (N1-N4) Mitigate sensory disturbance during Winter construction to avoid sensitive calving Construction Completed
including site calving and rearing in calving areas period and sensitive areas/habitats.
access roads during construction.
Keewatinoow Access management during Monitor human use of ROW on core summer Construction Completed
Converter Station | construction phase - to mitigate and winter areas.
Sensitive moose sensory disturbance and functional Mitigate via access control methods (gates,
ranges (Tom habitat loss during construction. slash-rollback, ditching, trenching, tree-planting
Lamb WMA / and/or accelerated revegetation) to limit
GHA8, Moose recreational ATV/UTV/snowmobile use of the
Meadows / ROW in sensitive moose ranges.
portion of GHA14 Decommission temporary construction access
and Pine River / upon completion.
GHATL4A/19A) Pre-construction surveys to locate Concurrent with aerial wildlife surveys, baseline  Pre-construction Completed
sensitive sites (i.e., mineral licks). studies, ATK consultation and MB Hydro
Environmental Monitor duties.
Hunting Mortality — minimize project- | Prohibit hunting and firearm use by project Construction, Implemented, Ongoing
related contribution to hunting personnel during construction. Operation (5 years
mortality Monitor project access by hunters using remote = post-construction
IR cameras at major access points and along pursuant to sufficient
Vehicle collision mortality the ROW. knowledge acquired)
Access control (in collaboration with MB Gov). Construction, Implemented, Ongoing
Operation
Predation Risk: Monitor predator (wolf, black bear) occurrence Construction, Implemented, Ongoing
- Monitor project related changes in in caribou ranges to determine changes in Operation
predation risk and/or altered predator use of the ROW and increased
predator-prey dynamics. predation (winter aerial surveys, IR camera

wood.



Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

- Mitigate project-related predation traps, winter track transects, telemetry collar
risk from wolves and black bear. mortality investigations).
Mitigate during construction using minimal
disturbance techniques to maintain natural low
vegetation cover, winter construction to limit
disturbance and accelerate vegetation
regeneration, and snow trail compaction to
discourage movement efficiency and line of
sight.
Conduct late winter annual inspection of Operation Pending
project infrastructure to avoid creating packed
snow trails to facilitate predator use.
Sensitive Moose Habitat loss and fragmentation — Apply minimal disturbance techniques via Construction Complete
Ranges avoid / minimize. winter clearing, selective cutting, avoidance of
unrequired shear-blading, removal of danger
trees (>17 m tall) to reduce line of sight, impair
predator and hunter use of ROW as a travel
corridor, and facilitate wildlife movement across

the ROW.
Long-term monitoring of populations = Monitor sensitive moose ranges using a Construction, Implemented, Ongoing
(recruitment, mortality, disturbance combination of, aerial surveys (recruitment, Operation (<25 years
effects, range fragmentation, population structure, abundance, occurrence or until sufficient
occurrence and distribution). and distribution), remote IR camera studies knowledge acquired)

and/or winter ground transects.

Elk C1, N4 Mitigate construction-related Monitor elk-vehicle collisions, excessive harvest  Construction Completed
disturbance effects. and disease risk (related to potential
encroachment of white-tailed deer spread of P.
tenuis).
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White-tailed
Deer

Gray Wolf

Black Bear

Furbearers

C1, N4, N3, N2

C1, N4, N3, N2,
N1

Project

45 Registered
Traplines

Beaver

WX17393 | March 2019

®

Monitor white-tailed deer
distributions and prevalence of
brainworm (P. tenuis) along the Bipole
III transmission line.

Monitor project-related changes in
predator-prey dynamics (wolf use of
the ROW).

Monitor incidents of human-bear
encounters during construction, or
from attractants (feeding, lack of
proper food storage or waste
disposal).

Monitor project-related changes in
predator-prey dynamics (black bear
use of the ROW).

Monitor change in trapping harvest
resulting from increased access or
sensory disturbance from the Project.

Minimize sensory disturbance.

Mammals Monitoring Program Technical Report Year 4 (2017/18)

Pellet collection for P. tenuis detection /
prevalence.

White-tailed deer ingress along ROW via annual
species distribution/recruitment surveys in
woodland caribou ranges, winter ground
transect surveys, trail camera traps, multi-
species aerial survey and deer distribution
survey of P. tenuis surveillance blocks.

Expand / enhance studies on wolf populations /
distribution and predation of boreal caribou
within the Project Study Area. Accomplished
using occurrence/distribution surveys
concurrent with caribou and moose aerial
surveys, telemetry collar mortality
investigations, as well as remote IR camera trap
studies and winter ground transect survey
conducted along the ROW.

Document incidents and report annually;
identify corrective actions.

Conduct studies on black bear population,
distribution and predation on boreal caribou in
affected caribou ranges within the Project study
area; accomplished via trail camera traps, and
caribou telemetry collar mortality signal
investigation.

Monitor annual furbearer harvest statistics
obtained from MB Gov for each trapline
Initiate community trapline monitoring
program.

Mitigate local effects of sensory disturbance by
use of riparian buffers at ROW crossings during
clearing and maintenance activities.

MB Hydro environmental monitors to monitor
ROW at water crossings (within 200 m buffer of
ROW) for beaver presence.

Bipole IIl Transmission Project

Construction,
Operation (4 years
post-construction)

Implemented, Ongoing

Construction,
Operation

Implemented, Ongoing

Construction Completed

Construction,
Operation

Implemented, Ongoing

Construction,
Operation (3 years
post-construction)

Implemented, Ongoing

Construction Completed
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American Marten ~ Minimize sensory disturbance.

Minimize project-related harvest
mortality.

Wolverine Avoid disturbance of denning sites
during construction phase.

Minimize project-related harvest
mortality.
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Clear ROW during winter months to lessen
disturbance of female marten and their young.
Access control (restrict recreational and public
access during construction), including routing
to minimize loss of forest cover in marten
habitat.

Monitor trapper harvest.

Mitigate by clearing in wolverine range (>53°N
Lat.) during winter when dens not active
Mitigate any denning sites (if found).

Monitor trapper harvest.

Construction

Construction,
Operation (3 years
post-construction)
Construction

Construction,
Operation (3 years
post-construction)

Completed

Implemented, Ongoing
Completed

Implemented, Ongoing
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Table 6-2-1:

Bipole IIl Transmission Project

Bipole III Transmission Project - Mammals Monitoring Program Recommendations

Wildlife VEC

Boreal Woodland
Caribou

Forest-tundra and
Barren-ground
Caribou

Moose

Capture-Mark-Recapture (CMR) Sampling using Non-invasive Genetic Survey (NGS) methods —
repeat sampling in all monitored boreal woodland caribou study areas in Year 5 (2018/19) to
monitor population performance (abundance trend, lambda, pregnancy rate) though each project
phase (construction, operation); reassess sampling frequency after Year 5 (2018/19) analyses are
completed.

Continue annual winter Woodland Caribou Recruitment Surveys (aided by telemetry relocations)
and concurrently conduct Ungulate-Wolf Winter Distribution Surveys in all four monitored
woodland caribou study areas to monitor for changes in mortality risk, population demography (i.e.,
calf recruitment, population structure), white-tailed deer ingress (P-Bog Range), and altered
predator-prey dynamics.

Woodland Caribou Telemetry Study - Continue to acquire boreal woodland caribou telemetry
locations in each monitored caribou study area to evaluate behavioural responses to the Project, the
effectiveness of mitigates areas (vegetation leave areas), and to monitor adult female boreal
woodland caribou survival rates and mortality sources through telemetry collar mortality
investigations. Maintain an average sample of 20 collars/study area.

Continue monitoring for proximity and concentrations of Pen Islands, Cape Churchill and
Qamanirjuaq caribou to the Project ROW (construction segment N1) during the winter construction
phase with respect to sensory disturbance via incidental reports from Project Environmental
Monitors and Project staff, and via community consultation, and from MB Gov communications
Continue to acquire moose population survey data from MB Gov, MB Hydro, SK Gov and Riding
Mountain National Park to track trends (population state and vital rates) of sensitive moose
populations (i.e.,, Tom Lamb/GHAS8, Moose Meadows, Pine River/GHA14A/19A) intersected by the
ROW relative to adjacent reference populations and relative to past population performance.
Continue to collect moose occurrence / range occupancy data via Ungulate-Wolf Distribution
Survey and Multi-species Distribution Survey to inform the predator-prey dynamics analysis, and
to monitor for project-related changes in predation risk relative to the ROW.

Continue to monitor functional habitat availability (effects of ROW on moose occurrence) from
various survey data sets (Multi-species Arial Survey, Ungulate-Wolf Distribution Survey, Remote
Camera Trap Study, Winter Ground Track Transect Survey, MB Gov Moose Surveys of GHAs
intersected by the project).

Discontinue monitoring for presence of mineral licks potentially affected by the ROW construction.
No mineral licks were detected via systematic surveys or incidental detection during project activities
or from local knowledge with respect to potential effects from the project.

Monitor periodically up to 25 years or
until suitable knowledge is acquired

Monitor recruitment annually for 3-4
years post-construction

Monitor predator-prey dynamics for a
minimum of 2 years post construction

Monitor habitat effects continuously for
3-4 years post-construction

Monitor annually during construction

Monitor up to 25 years or until sufficient
knowledge is acquired

Monitor range occupancy up to 25 years
post construction or until suitable
knowledge is acquired

Monitor predator-prey dynamics and vital
rates up to 5 years post-construction, or
until suitable knowledge is acquired
Monitor annually up to 3 years post-
construction

Assess for conflicts pre-construction and
during construction
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Bipole IIl Transmission Project

Wildlife VEC Project Monitoring Commitment

Deer and Elk

Wolf and Black

Bear

Furbearers

Human Access

Continue to collect white-tailed deer and elk occurrence data via various methods (Ungulate-Wolf
Distribution Surveys in woodland caribou ranges, the Multi-species Distribution Survey of the
Bipole Il ROW, opportunistic surveys in P. tenuis surveillance blocks, Winter Ground Track
Transect Survey, and Remote Trail Camera Study) to monitor for ingress of white-tailed deer into
woodland caribou ranges and potential mortality-risk to elk from hunter harvest as a consequence
of project-related access.

P. tenuis monitoring - Repeat the community ground-based deer pellet collection in Year 8
(2021/22) in both P. tenuis surveillance areas to assess potential of change prevalence of spiney-
tailed larvae shed by deer proximate to the ROW (N2 and N3 construction segments).

Continue to collect wolf winter occurrence data via the annual Ungulate-Wolf Distribution Survey
to monitor for landscape scale changes in predation-risk to woodland caribou and moose.

Continue use of the Remote Camera Trap Study and Winter Ground Track Transect Survey to
monitor for local scale changes in use of the ROW by wolf and black bear

Winter Ground Track Transects — Continue sampling winter transects having remote trail cameras
deployed (n = 40 transects in N1-N4 construction segments), and opportunistically sample >10
additional transects (selected at random, subject to available budget) to improve statistical power
for analyses of additional furbearer species (i.e., ermine/weasel, fox, wolf, lynx and red squirrel).
Some furbearer species (i.e., black bear, coyote, mink, muskrat, otter, beaver, wolverine) cannot be
effectively sampled in winter because they are locally rare in the survey area, are wide ranging,
hibernate, or are semiaquatic. As of Year 2, sampling effort was at a sufficient level for fisher/marten
and hare to assess occurrence as a function of distance from the project.

Remote Camera Trap Study — Continue annual sampling to collect occurrence data at local scale

Wolf and Wolverine - Continue collecting occurrence data for wide ranging/rare fur-bearers via
winter aerial survey efforts concurrent with the Woodland Caribou Recruitment Survey, Winter
Ground Track Survey, Remote Trail Camera Study, and Multi-Species Aerial Survey to inform
evaluation of Project effects at local and landscape scales.

Wolverine, Black Bear, Wolf ESS detection — Continue passive monitoring to detect dens and
rendezvous sites during winter construction.

Fur Harvest Statistics - Continue to collect fur harvest statistics from MB Gov and the MB Hydro
Community Trapline Harvest Study to monitor for changes in furbearer harvest amounts and
harvest rates in traplines interacting with the ROW.

Continue use of the Remote Trail Cameras along the ROW and at major project access points to
monitor seasonal use of the ROW by local resource users.

Monitor distribution during construction
and for 4 years post-construction

Assess during construction and repeat 2-
5 years post-construction

Monitor predator-prey dynamics during
construction and up to 4 years post-
construction

Monitor predator-prey dynamics during
construction and up to 4 years post-
construction

Monitor barrier effects of the ROW up to
3 years post-construction

Monitor barrier effects of the ROW up to
3 years post-construction

Monitor predator-prey dynamics during
construction and up to 4 years post-
construction

Mitigate any ESS detected during
Construction

Monitor changes in in trapping mortality
up to 3 years post-construction

Monitor during construction and up to
5 years post-construction
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7.0 Closing

This report has been prepared for the exclusive use of Manitoba Hydro. The information provided herein
should not be used for any other purpose, or by any other parties, without review and advice from a
qualified professional biologist and/or permission of the proponent. The findings of this report were
prepared in accordance with generally accepted professional scientific principles and practice. No other
warranty, expressed or implied, is given. The findings of this report are based on data acquired from
specific survey designs specifically applied in the Bipole III Transmission Project Mammals Monitoring
Program, information provided by the proponent, information provided by the Government of Manitoba,
and from publically available information sources.

Sincerely,
Wood Environment & Infrastructure Solutions
a Division of Wood Canada Limited

Prepared by:

\_K\\ o
R"!\ i ll\\

V N
Megan Hazell, M.Sc,, Al Arsenault, M.Sc., CWB®, PBiol,
Senior Wildlife Biologist Sr. Associate Wildlife Biologist
Reviewed by:

M Dyl Mot S oo

Allyson Desgroseilliers P.Eng. Matthew Evans, Ph.D.
Sr. Associate Engineer — Environmental Senior Biologist

Project Manager

WX17393 | March 2019 Page 153

.o wood.



Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

8.0 References

Abraham, K.F. & J.E. Thompson. 1998. Defining the Pen Islands caribou herd of southern Hudson Bay.
Rangifer Special Issue No. 10: 33-40.

Aldridge, C.L. & M.S. Boyce. 2008. Accounting for fitness: combining survival and selection when assessing
wildlife-habitat relationships. Israel J. Ecol. Evol. 54: 389-419.

Allen, A W. 1999. The relationship between habitat and furbearers. Pp. 164 — 179 in M. Novak, J.A. Baker,
M.E. Obbard & B. Malloch (eds). Wild Furbearer Management and Conservation in North America.
Ontario Ministry of Natural Resources. ©1999 Queens Printer for Ontario. ISBN 0-7778-6086-4.

AMEC (AMEC Environment & Infrastructure). 2014. Manitoba Hydro — Bipole III Transmission Project.
Mammal Monitoring Program: Summary of monitoring activities completed in 2014. Submitted to
Manitoba Hydro, November 3, 2014. 20 pp.

Amec Foster Wheeler (Amec Foster Wheeler Environment & Infrastructure). 2016. Manitoba Hydro Bipole
III Transmission Project — Mammal Monitoring Program Technical Report 2015. Submitted to
Manitoba Hydro Licensing and Environmental Assessment. March 2016.

Amec Foster Wheeler. 2017. Manitoba Hydro Bipole IIl Transmission Project - Mammal Monitoring
Program Technical Report Year 2 (2015/16). Submitted to Manitoba Hydro Licensing and
Environmental Assessment. March 2017.

Amec Foster Wheeler. 2018. Manitoba Hydro Bipole IIl Transmission Project — Mammal Monitoring
Program Technical Report Year 3 (2016/17). Submitted to Manitoba Hydro Licensing and
Environmental Assessment. March 2018.

Amstrup, S.C., T.L. McDonald & B.F.J. Manly. 2005. Handbook of Capture-Recapture Analysis. Princeton
University Press. Princeton New Jersey. ISBN-13:978-0-691-08967-6. 313 pp.

Andruskiw, M., J.M. Fryxell, LD. Thompson & J.A. Baker. 2008. Habitat-mediated variation in predation risk
by the American marten. Ecol. 89: 2273-2280.

Antao, T., A. Perez-Figueroa & G. Luikart. 2011. Early detection of population declines: high power of
genetic monitoring using effective population size estimators. Evol. Applic. 4:144 154,

Antoniuk, T. 2007. Snake-Sahtaneh Boreal Caribou Study: Cumulative Effect Component. Report prepared
for: Science and Community Environmental Knowledge Fund Fort St. John, British Columbia.

Arsenault, A.A. 2003. Status and conservation management framework for woodland caribou (Rangifer
tarandus caribou) in Saskatchewan. Saskatchewan Environment. Fish & Wildlife Technical Report
2003-03. 40 pp.

Arsenault, AA. & M. Hazell. 2014a. Manitoba Hydro Bipole IIl Transmission Project — Mammals Monitoring
Overview. Presentation to Manitoba Conservation and Water Stewardship. Winnipeg, 17
September 2014.

Arsenault, A A. & M. Hazell. 2014b. Manitoba Hydro Bipole IIl Transmission Project — Biophysical
Monitoring Plan Addendum — Caribou and Moose. Prepared by Amec Environment &
Infrastructure for Manitoba Hydro. 1 October 2014. 44 pp.

Atwood, T.C. & H.P. Weeks. 2003. Sex-specific patterns of mineral lick preference in white-tailed deer.
Northeastern Naturalist 10(4):409-414.

oo wood.



Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

Ausband, D.E,, L. N. Rich, E.M. Glenn, M.S. Mitchell, P. Zager, D.A.W. Miller, L.P Waits, B.B. Ackerman & C.M.
Mack. 2014. Monitoring gray wolf populations using multiple survey methods. J. Wildl. Manage.
78(2):335-346.

Bastille-Rousseau, G, D. Fortin, C. Dussault, R. Courtois & J-P Ouellet. 2011. Foraging strategies by
omnivores: are black bears actively searching for ungulate neonates or are they simply
opportunistic predators? Ecography 34: 588-596

Bergerud, A.T. 1974. Decline of caribou in North America following settlement. J. Wildl. Manage.
38(4):757-770.

Biodivcanada.ca. 2016. Technical Thematic Report No. 10 — Northern caribou population trends in Canada.
On-line at:

http://www.biodivcanada.ca/default.asp?lang=En&n=F84ED404 & offset=4&toc=show# 33

Boulanger, J., M. Campbell & D.S. Lee. 2018. Estimating abundance and trend of the Qamanirjuaq
mainland migratory barren-ground caribou subpopulation — June 2017. Government of Nunavut,
Department of Environment. Technical Summary — No: 01-2018. 99 pp.

Boulanger, J., K.G. Poole, A. Gunn & J. Wierzchowski. 2012. Estimating the Zone of Influence of Industrial
Developments on Wildlife: a Migratory Caribou and Diamond Mine Case Study. Wildlife Biol. 18:
164 - 179.

Burnham, K.P & D.R. Anderson. 1998. Model Selection and Multi-model Inference: A Practical Information.
Theoretic, Second Edition. Springer-Verlag, New York.

Campbell, M.C., J. Nishi & J. Boulanger. 2010. A calving ground photo survey of the Qamanirjuaq
migratory barren-ground caribou (Rangifer tarandus groenlandicus) population — June 2008.
Nunavut Wildlife Research Station. Nunavut Government. Arviat, NU. Technical Report.

Campbell, M., J. Boulanger & D. Lee. 2015. Estimating abundance of the Qamanirjuaq mainland migratory
barren-ground caribou subpopulation - June 2014. Draft final report. Tech. Rep. Series 01-2016.
Government of Nunavut. 91 pp.

Caughley, G. 1966. Mortality patterns in mammals. Ecology 47(6): 906-918.

CEC (Manitoba Clean Air Commission). 2013. Bipole III Transmission Project — Report on public hearing.
150 pp.

Cederlund, G. & H. Sand. 1994. Home range size in relation to age and sex in moose. J. Mammal. 75:
1005-1012.

Christensen, N.L., A.M. Bartuska, J.H. Brown, S. Carpenter, C. D'Antonio, R. Francis, J.F. Franklin, J.A.
MacMahon, R.F. Noss, D.J. Parsons, C.H. Peterson, M.G. Turner & R.G. Woodmansee. 1996. The
report of the Ecological Society of America Committee on the Scientific Basis for Ecosystem
Management. Ecol. Applic. 6(3):665-691.

Christiansen, F., C.G. Bertulli, M.H. Rassmussen & D. Lusseau. 2015. Estimating cumulative exposure of
wildlife to non-lethal disturbance using spatially explicit capture-recapture models. J. Wildl.
Manage. 79(2):311-324.

Clutton-Brock, T.H., G.R. Iason & F.E. Guinness. 1987. Sexual segregation and density-related changes in
habitat use in male and female red deer (Cervus elaphus). J. Zool. 211:275-289.

Cooper, A.B. & J.J. Millspaugh. 1999. The application of discrete choice models to wildlife resource
selection studies. Ecology 80:566-575.

WX17393 | March 2019 Page 155

.o wood.



Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

COSEWIC. 2003. COSEWIC assessment and update status report on the wolverine Gulo gulo in Canada.
Committee on the Status of endangered Wildlife in Canada. Ottawa. vi + 41 pp.

Costello, C.M., & RW. Sage. 1994. Predicting black bear habitat selection from food abundance under 3
forest management systems. International Conference on Bear Research and Management
9(1):375-387.

Dawe, K.L. 2011. Factors driving range expansion of white-tailed deer, Odecoileus virginianus, in the boreal
forest of northern Alberta, Canada. PhD Dissertation. University of Alberta. Edmonton.

DeCesare, N.J. 2012. Separating spatial search and efficiency rates as components of predation risk. Proc.
R. Soc. B. 279: 4626-4633.

DeCesare, N.J., M. Hebblewhite, H.S. Robinson & M. Musiani. 2010. Endangered, apparently: the role of
apparent competition in endangered species conservation. Animal Conserv. 13: 353-362.

Duffy, M. S., N.J. Keppie & M. D. B. Burt. 2002. Meningeal worm is a long-lived parasitic nematode in
white-tailed deer. J. Wildlife Diseases 38 (2): 448-452.

Dussault, C., V. Pinard, J-P Ouellet, R. Courtois & D. Fortin. 2012. Avoidance of roads and selection for
recent cutovers by threatened caribou: fitness-rewarding or maladaptive behaviour? Proc. R. Soc.
B: 279(1):4481-4486.

Dyer, S.J., J.P. O'Neill, S.M. Wasel & S. Boutin. 2001. Avoidance of industrial development by woodland
caribou. J. Wildl. Manage. 65: 531-542.

Dzus, E. 2001. Status of the woodland caribou (Rangifer tarandus caribou) in Alberta. Alberta Environment,
Fisheries and Wildlife Management Division, and Alberta Conservation Association. Wildlife Status
Report No. 30. Edmonton, AB. 47 pp.

Elton, C. 1924. Periodic fluctuations in the numbers of animals: their causes and effects. Br. J. Exp. Biol. 2:
119-163.

Environment Canada. 2008. Scientific review for the identification of critical habitat for woodland caribou
(Rangifer tarandus caribou), boreal population, in Canada. August 2008. Ottawa: Environment
Canada. 72 pp + 180 pp Appendices.

Environment Canada. 2011. Scientific assessment to inform the identification of critical habitat for
woodland caribou (Rangifer tarandus caribou), boreal population, in Canada: 2011 update.
Ottawa, Ontario, Canada. 102 pp + appendices.

Environment Canada. 2012. Recovery strategy for the woodland caribou (Rangifer tarandus caribou),
Boreal population, in Canada. Species at Risk Act Recovery Strategy Series. Environment Canada,
Ottawa. xi + 138 pp.

Festa-Blanchet, M., J.C. Ray, S. Boutin, S.D. Cote & A. Gunn. 2011. Conservation of caribou (Rangifer
tarandus) in Canada: an uncertain future. Can. J. Zool. 89: 419-434.

Forrester, S.G. & M.W. Lankester. 1997. Extracting protostrongylid nematode larvae from ungulate feces. J.
Wildl. Diseases 33(3): 511-516.

Fritts, S.H., R.O. Stephenson, R.D. Hayes & L. Boitani. 2003. Pp 289-316 in L.D. Mech & L. Boitani (eds)
Wolves: Behavior, Ecology, and Conservation. University of Chicago Press. ISBN: 0-226-51696-2.
448 pp.

WX17393 | March 2019 Page 156

.o wood.



Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

Fuller, T.K., L.D. Mech & J.F. Cochrane. 2003. Wolf population dynamics. Pp 161-191 in L.D. Mech & L.
Boitani (eds) Wolves: Behavior, Ecology, and Conservation. University of Chicago Press. ISBN: 0-
226-51696-2. 448 pp.

Gasaway, W.C., S.D. Dubois, D.J. Reed & S.J. Harbo. 1986. Estimating moose population parameters from
aerial surveys. Biol. Pap. No. 22, University of Alaska. 108 pp.

Gibbs, J.P., S. Droege & P. Eagle. 1998. Monitoring populations of plants and animals. Bioscience 48(11):
935-940.

Gunn, A, D. Russell & J. Eamer. 2011. Northern caribou population trends in Canada. Canadian
Biodiversity: Ecosystem Status and Trends 2010. Tech. Rep. No. 10. Canadian Councils of Resource
Ministers, Ottawa, ON. 71 pp. Online ULR:
http://www.biodivcanada.ca/default.asp?lang=En&n=137E1147-1.

Gunson, J.R. 1993. Management plan for black bears in Alberta. Wildlife Management Planning Ser. No.
10, Environmental Protection and Fish and Wildlife Services, Edmonton, Alta.

Gustine, D.D., K.L. Parker, R.J. Lay, M.P. Gillingham & D.C. Heard. 2006. Calf survival of woodland caribou in
a multi-predator ecosystem. Wildl. Monogr. 165: 1-32.

Hansen, S.J.K, J.L. Friar, H.B. Underwood & J.P. Gibbs. 2015. Pairing call-response surveys and distance
sampling for a mammalian carnivore. J. Wildl. Manage. 79(4):662-671.

Haufler, J.B., R.K. Baydack, H. Campa III, B.J. Kernohan, C. Millar, L.J. O'Neil & L. Waits. 2002. Performance
measures for ecosystem management and ecological sustainability. Wildl. Soc. Tech. Rev. 02-1. 33
pp.

Hebblewhite, M., E.H. Merrill & T.L. McDonald. 2005. Spatial decomposition of predation risk using
resource selection functions: an example in a wolf-elk predator-prey system. Oikos 111: 101-111.

Hosmer, D.W. & S. Lemeshow. 2000. Applied logistic regression analysis, second edition. Wiley and Sons,
New York.

Inman, RM., AJ. Magoun, J. Persson & J. Mattisson. 2012. The wolverine's niche: linking reproductive
chronology, caching, competition, and climate. J. Mammal. 93(3): 634-644.

James, A.R.C. & AK. Stuart-Smith. 2000. Distribution of caribou and wolves in relation to linear corridors. J.
Wildl. Manage, 64: 154-159.

Johnson, CJ., M.S. Boyce, R.L. Case, H.D. Cluff, RJ. Gau, A. Gunn & R. Mulders. 2005. Quantifying the
cumulative effects of human developments: a regional environmental assessment for sensitive
artic wildlife. Wildlife Monographs 160.

Johnson, CJ. & M.H. St. Laurent. 2011. A unifying framework for understanding the impacts of human
developments for wildlife. In: Naugle, D., (Ed), Energy Development and Wildlife Conservation in
Western North America. Island Press, Washington, D.C., USA.

Johnson, CJ. & D.E. Russell. 2014. Long term distribution responses of a migratory caribou herd to human
disturbance. Biological Conservation 177: 52-63.

Joseph, L.N., S.A. Field, C. Wilcox & H.P. Possingham. 2006. Presence-absence versus abundance data for
monitoring threatened species. Conserv. Biol. 20: 1679-1687.

Keim, J.L., P.D. DeWitt & S.R. Lele. 2011. Predators chose prey over prey habitats: evidence from a lynx-
hare system. Ecol. Applic. 21(4): 1011-1016.

WX17393 | March 2019 Page 157

.o wood.



Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

Kittle, A.M., M. Anderson, T. Avgar, J.A. Baker, G.S. Brown, J. Hagens, E. Iwachewski, S. Moffatt, A. Mosser,
B.R. Patterson, D.E.B. Reid, A.R. Rodgers, J. Shutter, G.M. Street, 1.D. Thompson, L.M. Vander
Vennen, & J.M. Fryxell. 2015. Wolves adapt territory size, not pack size to local habitat quality. J.
Anim. Ecol. 84: 1177-1186.

Klaczek, M.R., CJ. Johnson & H.D. Cluff. 2015. Den site selection of wolves (Canus lupus) in response to
declining caribou (Rangifer tarandus groenlandicus) density in the central Canadian Arctic. Polar
Biol. DOIL:10.1007/s00300-015-1759-z.

Klitch C.F.C, M. Manseau & P.J. Wilson. 2012. Phylogeographical analysis of mtDNA data indicates
postglacial expansion from multiple glacial refugia in woodland caribou (Rangifer tarandus
caribou). Plos One. Online at:

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0052661

Kuzyk, G.W. 2016. Provincial population and harvest estimates of moose in British Columbia. Alces 52:1-
11

Lankester, M.W. 2001. Extrapulmonary lungworms of cervids. Pp. 228-246 In Parasitic Diseases of Wild
Animals. W.M. Samuel, M.J. Pybus & A.A. Kocan (eds). Iowa State University Press, Ames.

Lankester, M.W. 2010. Understanding the impact of meningeal worm, Parelaphostrongylus tenuis, on
moose populations. Alces 46: 53-70.

LaPorte, N., R. Berger & P. Hettinga. 2013. Keeyask caribou aerial survey winter 2013. Keeyask Generation
Project Environmental Studies Program Report #13-01. Prepared for Manitoba Hydro by Wildlife
Resource Consulting Services MB Inc. 28 pp.

Laurian, C, C. Dussault, J.-P. Ouellet, R. Courtois, M. Poulin & L. Breton. 2008. Behaviour of moose relative
to a road network. J. Wildl. Manage. 72: 1550-1557.

Leblond, M., C. Dussault & M-H St-Laurent. 2014. Development and validation of an expert-based habitat
suitability model to support boreal caribou conservation. Biol. Conserv. 177:100-108.

Leclerc, M., C. Dussault & M.-H. St-Laurent. 2012. Multiscale assessment of the impacts of roads and
cutovers on calving site selection in woodland caribou. For. Ecology & Manage. 286: 59-65.

Lesmeister, D.B., C.K. Nielsen, E.M. Schauber & E.C. Hellgren. 2015. Spatial and temporal structure of a
mesocarnivore guild in Midwestern North America. Wildl. Monogr. 191:1-61.

Linnell, J. D., J.E. Swenson, R. Andersen & B. Barnes. 2000. How vulnerable are denning bears to
disturbance? Wildl. Soc. Bull. 28: 400-413.

Lounsberry Z.T., T.D. Forrester, M.T. Olegario, J.L. Brazeal, H.U. Wittmer & B.N. Sacks. 2015. Estimating sex-
specific abundance in fawning areas of a high-density Columbian black-tailed deer population
using fecal DNA. J. Wildl. Manage. 79(1):39-49.

Lynch, G.M. & G.E. Shumaker. 1995. GPS and GIS assisted moose surveys. Alces 31: 145-151.

MacKenzie, DL. 2005. What are the issues with presence-absence data for wildlife managers? J. Wildl.
Manage. 69(3): 849-860.

Manitoba Hydro. 2011. Bipole III Project - Environmental Impact Statement. Online at:
https://www.hydro.mb.ca/projects/bipolelll/document_library.shtml

WX17393 | March 2019 Page 158

.o wood.



Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

Manitoba Hydro. 2014. Bipole III Transmission Project: moose and woodland caribou sensitive range
delineation and mitigation plans. 22 pg. Online at:
https://www.gov.mb.ca/conservation/eal/registries/5433bipole/jan28/moosenwoodland-
mitigationplan.pd.

Manitoba Hydro. 2015. Bipole III Transmission Project - Biophysical Monitoring Plan. Prepared for
Manitoba Conservation and Water Stewardship, Environmental Approvals Branch. 77 pp.

Manitoba Hydro. 2018. Bipole III Transmission Project - Biophysical Monitoring Plan. Prepared for
Manitoba Conservation and Water Stewardship, Environmental Approvals Branch, 10 July 2018. 78

pp.

Manseau, M., C.F.C. Klitsch, P. Wilson & V. Trim. 2014. Spatial genetic differentiation of caribou groups in
northern Manitoba. Presentation at 15th North American Caribou Conference. Whitehorse. May
2014.

MB Government (Government of Manitoba). 2013. The Environmental Act License. License No. 3055.
Issued to Manitoba Hydro on 14 August 2013. For construction, operation and maintenance of
the Bipole IlI Transmission Project.

McComb, B., B. Zuckerberg, D. Vesely & C. Jordan. 2010. Monitoring Animal Populations and Their
Habitats. CRC Press. New York. 277 pp.

McCullough, D.R. 1999. Density dependence and life-history strategies of ungulates. J. Mammal. 80: 1130-
1146.

Mech, L.D. & L. Boitani. 2003. Wolf social ecology. Pp 1-34 in L.D. Mech & L. Boitani (eds) Wolves:
Behavior, Ecology, and Conservation. University of Chicago Press. ISBN: 0-226-51696-2. 448 pp.

Messier, F. 1985. Social organization, spatial distribution, and population density of wolves in relation to
moose density. Can. J. Zool. 63: 1068-1077.

Messier, F. 1995. On the functional and numerical responses of wolves to changing prey density. Pp 187 -
197 in L.H. Carbyn, S.H. Fritts & D.R. Seip (eds). Ecology and Conservation of Wolves in a
Changing World. Canadian Circumpolar Institute. Occasional Publication No. 35. Univ. of Alberta,
Edmonton. 642 pp.

Newton, E.J., B.R. Patterson, M.L. Anderson, A.R. Rodgers, L.M. Vander Vennen & J.M. Fryxell. 2017.
Compensatory selection for roads over natural linear features by wolves in northern Ontario:
implications for caribou conservation. PLoS One 12(11): e0186525.
https://doi.org/10.1371/jornal.pone.0186525.

Otis, D.L,, K.P. Burnham, G.C. White & D.R. Anderson. 1978. Statistical inference from capture data on
closed animal populations. Wildl. Monogr. 62:3-135.

Packard, J.M. 2003. Wolf behaviour: reproductive, social, and intelligent. Pp 35-65 in L.D. Mech & L. Boitani
(eds) Wolves: Behavior, Ecology, and Conservation. University of Chicago Press. ISBN: 0-226-
51696-2. 448 pp.

Panzacchi, M., B. Van Moorter, O. Strand, M. Saerens, L. Kivimaki, C. Cassady St. Clair, I. Herfindal & L.
Boitani. 2015. Predicting the continuum between corridors and barriers to animal movements
using Step Selection Functions and Randomized Shortest Paths. J. Anim. Ecol. 05/2015; DOL
10.1111/1365-2656.12386.

Pelton, M.R. 2000. Black Bear. in: Demarais, S. and P.R. Krausman (eds). Ecology and Management of Large
Mammals in North America. Prentice-Hall Inc., Upper Saddle River, New Jersey. pp 389-408.

WX17393 | March 2019 Page 159

.o wood.



Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

Pelton, M. R, A. B. Coley, T. H. Eason, D. L. Doan Martinez, J. A. Pederson, F. T. van Manen, & K. M. Weaver.
1999. American black bear conservation action plan. in: C. Servheen, S. Herrero, and B. Peyton
(eds). Bears. Status survey and conservation action plan. pp: 144-146. IUCN/SSC Bear and Polar
Bear Specialist Groups. IUCN, Gland, Switzerland and Cambridge, UK.

Pinard, V., C. Dussault, J.-P. Ouellet, D. Fortin & R. Courtois. 2012. Calving rate, calf survival rate, and
habitat selection of forest-dwelling caribou in a highly managed landscape. J. Wildl. Manage. 76:
189-199.

Polfus, J.L, M. Hebblewhite & K. Heinemeyer. 2011. Identifying indirect habitat loss and avoidance of
human infrastructure by northern mountain woodland caribou. Biol. Conserv. 144: 2637-2646.

Pollock, K.H., S.R. Winterstein, C.M. Bunck & P.D. Curtis. 1989. Survival analysis in telemetry studies: the
staggered entry design. J. Wildl. Manage 53: 7-15.

Quinonez-Pinon, R., A. Menoza-Duran & C. Valeo. 2007. Design of an environmental monitoring program
using NDVI and cumulative effects assessment. International Journal of Remote Sensing 28, 1643
- 1664.

Rayl, N.D., T.K. Fuller, J.F. Organ, J.E. McDonald Jr,, R.D. Otto, G. Bastill-Rousseau, C.E. Soulliere & S.P
Mahoney. 2015. Spatiotemporal variation in the distribution of potential predators of a resource
pulse: black bears and caribou calves in Newfoundland. J. Wildl. Manage. 79(7): 1041-1050.

Reid, S. & R. Tibshirani. 2014. Regularization paths for conditional logistic regression: the clogitL1 Package.
J. Stat. Software 58(12): 1-23.

Reimers, E., K. Flydal & R. Stenseth. 2000. High voltage transmission lines and their effect on reindeer: a
research program in progress. Polar Research 19(1):75-82.

Row, J.R., G. Blouin-Demers & P.J. Weatherhead. 2007. Demographic effects of road mortality in black
ratsnakes (Elaphe obsoleta). Biological Conservation 137: 117 — 124.

Schaefer, J.A.,, CM. Bergman & S.N. Luttich. 2000. Site Fidelity of Female Caribou at Multiple Spatial Scales.
Landscape Ecology, 15: 731 - 739.

Seton, E.T. 1911. The arctic prairies. Charles Scribner’s Sons. New York. 308 pp.

Shared Value Solutions. 2015. Final Report: Métis Land Occupancy & Use Study (MLOUS). Prepared for the
Manitoba Métis Federation. 263 pp.

Skalski, J.R., K.E. Ryding & J.J. Millspaugh. 2005. Wildlife demography: analysis of sex, age and count data.
Elsevier Academic Press. ISBN-13: 978-0-12-088773-6.

Slomke, A.M., M.W. Lankester & W.J. Peterson. 1995. Infrapopulation dynamics of Parelaphostrongylus
tenuis in white-tailed deer. J. Wildlife Diseases 31(2): 125-135.

Stankowich, T. 2008. Ungulate flight responses to human disturbance: a review and meta-analysis.
Biological Conservation. 141: 2159-2173.

Stuart-Smith, AK., CJ.A. Bradshaw, S. Boutn, D.M. Hebert & B. Rippin. 1997. Woodland caribou relative to
landscape patterns in northeastern Alberta. J. Wildl. Manage. 61(3): 622-633.

Switzer, P.V. 1993. Site Fidelity in Predictable and Unpredictable Habitats. Evolutionary Ecology, 7: 533-
555.

Taber, R.D. & K.J. Raedeke. 1979. Population dynamics. Pp 98-106 in Wildlife Conservation. The Wildlife
Society. Washington, D.C. ISBN: 0-933564-06-6.

WX17393 | March 2019 Page 160

.o wood.



Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

Tigner, J., EIM. Bayne & S. Boutin. 2014. Black bear use of seismic lines in Northern Canada. J. Wildl.
Manage. 78(2):282-292.

Todd, AW. & E.K. Boggess. 1999. Characteristics, activities, lifestyles, and attitudes of trappers in North
America. Pp. 59 — 76 in M. Novak, J.A. Baker, M.E. Obbard & B. Malloch (eds). Wild Furbearer
Management and Conservation in North America. Ontario Ministry of Natural Resources. ©1999
Queens Printer for Ontario. ISBN 0-7778-6086-4.

Thomas, L, Buckland, S. T., Burnham, K. P., Anderson, D. R, Laake, J. L., Borchers, D. L., & Strindberg, S.
(2002). Distance sampling. In Encyclopedia of Environmetrics (Vol. 1, pp. 544-552). John Wiley &
Sons, Ltd. https://doi.org/10.2307/2532812

Trainer, D.O. 1973. Caribou mortality due to the meningeal worm (Parelaphostrongylus tenuis). J. Wildl.
Diseases 9:376-378.

Traylor-Holzer, K. 2015. Woodland caribou captive population model: final report. IUCN SSC Conservation
Breeding Specialist Group.

Trim, V. 2015. Pen Islands and Cape Churchill coastal caribou range distribution project update: a
collaborative project between Conservation and Water Stewardship, Manitoba Hydro and Fox
Lake, Split Lake and York Factory Resource Management Boards. Unpublished report subject to
additional analyses. 27 pp.

Turchin, P. 1998. Quantitative Analysis of Movement: Measuring and Modeling Population Redistribution
in Animals and Plants, Sinauer Associates Inc.

Vistnes, I. & C. Nellemann. 2008. The matter of spatial and temporal scales: a review of reindeer and
caribou response to human activity. Polar Biol. 31: 399-407.

Wasel, S.M., W.M. Samuel & V. Crichton. 2003. Distribution and ecology of meningeal worm,
Parelaphostrongylus tenuis (Nematoda), in northcentral North America. J. Wildlife Disease 39 (2):
338-346.

Webb, N.F. & E.H. Merrill. 2012. Simulating carnivore movements: an occupancy-abundance relationship
for surveying wolves. Wildl. Soc. Bull. 36:240-247.

Weiland, T.M. 2008. Prevalence and intensity of meningeal worms (Parelaphostrongylus tenuis) and liver
flukes (Fascioloides magna) in elk (Cervus elaphus) of northern Wisconsin. MSc Thesis, Univ. of
Wisconsin.

WRCS (Wildlife Resource Consulting Service). 2016. Keeyask Generation Project — Terrestrial Effects
Monitoring Plan — Caribou winter abundance estimates report # TEMP-2016-06. Online at:
http://keeyask.com/wp-content/uploads/2014/08/KGP-TEMP-2016-06-Caribou-Winter-
Abundance.pdf

Wittmer, H.U., ARE. Sinclair & B.N. McLellan. 2005. The role of predation in the decline and extirpation of
woodland caribou. Oecologia 144: 257-267.

Wittmer, H.U., B.N. McLellan, R. Serrouya & C.D. Apps. 2007. Changes in landscape composition influence
the decline of a threatened woodland caribou population. J. Anim. Ecol. 76: 568-579.

Wittmer, H.U., R. Serrouya, L.M. Elbroch & A.J. Marshall. 2013. Conservation strategies for species affected
by apparent competition. Conserv. Biol. 27: 254-260.

Wolfe, M.L. & J.A. Chapman. 1999. Principles of furbearer management. Pp 101 — 112 in M. Novak, J.A.
Baker, M.E. Obbard & B. Malloch (eds). Wild Furbearer Management and Conservation in North

WX17393 | March 2019 Page 161

.o wood.



Mammals Monitoring Program Technical Report Year 4 (2017/18)
Bipole IIl Transmission Project

America. Ontario Ministry of Natural Resources. ©1999 Queens Printer for Ontario. ISBN 0-7778-
6086-4.

Wunschmann, A., A.G. Armien, E. Butler, M. Schrage, B. Stromberg, J.B. Bender, A.M. Firshman & M.
Carstensen. 2015. Necropsy findings in 62 opportunistically collected free-ranging moose (Alces
alces) from Minnesota, USA (2003-2013). J. Wildl. Diseases 51(1): 157-165.

Zager, P & J. Beecham. 2006. The role of American black bears and brown bears as predators on
ungulates in North America. Ursus 17: 95-108.

WX17393 | March 2019 Page 162
oo wood.



Available in accessible formats upon request



	Blank Page
	Blank Page
	Blank Page



