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5.2 Mitigation Effectiveness Monitoring 

Clearing activities relevant to mammals monitoring were undertaken in the majority of construction 
segment N3 from February through March 2014, and in N2, south portion of N3 and N4 (primarily 
centerline clearing), prior to initiation of Year 1 (2014/15) of the mammals monitoring programs in 
January 2015. Clearing activities along the N3 and N4 ROW construction segments was completed during 
Year 2 (2015/16). In Year 3 (2016/17) tower erecting and line stringing was undertaken. In Year 4 (2017/18) 
construction activities were completed and operations phase began in the summer of 2018. 

This report concentrates on analysis from the Construction phase of the Project for the various mammal 
VECs being monitored at local and/or landscape scales through each Project phase. An updated 
assessment of use on mitigation areas within P-Bog range was undertaken as data on the location of each 
vegetation leave area was available. From 2016 to 2018 caribou in the P-Bog range crossed the ROW at 
mitigated areas more frequently than non-mitigated areas. However, from 2018 to 2019 caribou did not 
choose to use the mitigation areas as often as was predicted and/or as observed in previous years. This 
current result could be a reflection of low sample size (only one year of data for operations phase) or 
could suggest that caribou may not as strongly prefer these mitigated areas now that construction is 
completed, and sensory disturbance is reduced. This pattern should continue to be evaluated as more 
data accumulates. However, as caribou used this mitigation areas during the Construction phase, they 
have been effective in ensuring that caribou continue to move across the landscape in the same ways as 
before Construction, particularly reducing disruption to local movement dynamics during the most 
disruptive part of the Project. 

In the Wabowden range, vegetation mitigation was applied along the entire length of the ROW (within 
caribou range boundaries). Consequently, a statistical comparison of mitigated versus non-mitigated 
vegetation areas cannot be undertaken. However, given that caribou continue to cross the ROW and the 
results of the P-Bog range it would be assumed that caribou are benefitting from the mitigative effect of 
vegetation leave areas along the segment of the ROW. 

No project-related effects have been detected during the Construction phase with respect to ungulate 
(i.e., woodland caribou, moose) population abundance or trend (Sections 5.1.2.2, 5.2 and 5.3), or altered 
annual or seasonal range use or changes in predator-prey dynamics (Section 5.6.2), suggesting that 
mitigations applied to the project such as project routing, vegetation management mitigations, and 
winter construction windows have aided in reducing potential impacts to these species. ZOI and crossing 
analysis have revealed that the Project is a semi-permeable barrier on the landscape; caribou typically 
avoid spending long periods of time within 1 to 2 km of the Project but will still cross the Project on 
occasion using the vegetation leave areas. Site fidelity analysis revealed that caribou continued to 
demonstrate fidelity at both population and local scales to important seasonal areas including calving and 
over wintering ranges. The one exception to this pattern was observed at the local scale in February and 
March during Construction phase in the P-Bog range where caribou did not displayed fidelity to 
previously used local sites in these months. This could be due to disturbance from Construction, however, 
it was limited to a very local scale for a period of 2 months. This pattern should continue to be assessed 
through the Operation phase.  
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Table 5-1-3: Average Annual and Seasonal Home Range Sizes for each Woodland Caribou Range 
during Operations Phase 

Notes: 
* Annual home range estimates based on 90% kernel estimates, overwintering and calving areas based on 70% kernel estimates
** Significantly different from all of the other ranges (P <0.05)

Range 
Annual Home range 

(km2)* 
Overwintering Areas (km2)* Calving Areas (km2)* 

Bog 340.3 ± 306.5 (n = 22)  77.6 ± 58.1 (n = 3)  17.8 ± 28.1 (n = 20) 

Charron Lake 648.5 ± 500.3 (n = 24)** 203.1 ± 98.6 (n = 6)** 45.3 ± 59.7 (n = 19)** 
Wabowden 367.2 ± 278 (n = 25) 119.9 ± 41.3 (n = 4) 7.4 ± 11.6 (n = 20) 



5-1-3

December 2019

Redacted



5-1-4

December 2019

Redacted



5-1-5

December 2019

Redacted



5-1-6

December 2019

Redacted



Redacted



5-1-8

December 2019

Redacted



Redacted

Redacted



Redacted



Redacted



5-1-12

December 2019

Redacted



5-1-13

December 2019

Redacted



Redacted
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Figure 5-1-15: Population Scale Site Fidelity Dynamics Observed in the Wabowden Range during 
Pre-construction Phase (2010 to 2014), Construction phase (2014 to 2018) and First Year of 

Operation (2019) 

The population scale includes the entire range boundaries as defined by all satellite collared cows in 
Wabowden range across all months; therefore fidelity (or lack thereof) at this scale is assessed for 
seasonal core areas within a larger range. As confidence intervals do not encompass the null expectation, 
strong fidelity to calving areas occurred during all Project phases. Weaker but significant fidelity to 
wintering areas also occurred. Patterns in site fidelity have not changed from Pre-construction through to 
the end of the Construction phase at this scale. 

** The first year of Operations was pooled with the Construction phase for this report as only one year of data was 
available for the Operation phase. Site fidelity analysis requires at least two years per phase to undertake analysis. 
Results specific to the operations phase can be split out in the 2020 report. 
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Figure 5-1-16: Seasonal Scale (Local) Site Fidelity Dynamics observed in the Wabowden Range 
during the Pre-construction phase (2010 to 2014), Construction phase (2014 to 2018) and the First 

Year of Operation (2018 to 2019) 

The seasonal scale includes boundaries as defined by all satellite collared cows in Wabowden range within 
a given month; therefore fidelity (or lack thereof) at this scale, is assessed for local sites within seasonal 
core use areas for a given month. As confidence intervals do not encompass the null expectation during 
the calving period, strong site fidelity is occurring during all Project phases. As confidence intervals within 
the monthly ranges encompass the null expectation from January to February in the pre-construction 
phase, fidelity was absent during the winter. However, during the Construction phase and first year of 
operations (2014 – 2019) fidelity to these ranges was displayed. This suggests that construction activities 
and Project installation did not weaken fidelity to over wintering areas in this range. 

** The first year of Operation was pooled with the Construction phase for this report as only one year of data is 
available for the Operation phase. Site fidelity analysis requires at least two years per phase to undertake analysis. 
Results specific to the operations phase can be split out in the 2020 report. 
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Figure 5-1-17: Population Scale Site Fidelity Dynamics observed in the N-Reed Range during the 
Pre-construction (2010 to 2014) and Construction (2014 to 2018) Project Phases 

The population scale includes the entire range boundaries as defined by all satellite collared cows in the 
N-Reed range across all months; therefore fidelity (or lack thereof) at this scale is assessed for seasonal
core areas within a larger range. As confidence intervals do not encompass the null expectation during the
calving period strong site fidelity is occurring during all Project phases. As confidence intervals within the
winter monthly ranges encompass the null November to April, fidelity is absent during both Project
phases.

** Currently during the Construction phase from June – September there are no caribou who were collared during 
that period for consecutive years so data is not available. No additional data were available for 2018. This figure 
has not been updated for this report as there is not new data since the last report. 
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Figure 5-1-18: Seasonal Scale Site Fidelity Dynamics observed in the N-Reed Range during the Pre-
construction and Construction Project Phases 

The seasonal scale includes boundaries as defined by all satellite collared cows in the N-Reed range within 
a given month; therefore fidelity (or lack thereof) at this scale, is assessed for local sites within seasonal 
core use areas for a given month. Similar to the population scale, confidence intervals do not encompass 
the null expectation during the calving period, strong site fidelity is occurring during all Project phases. As 
confidence intervals within the winter monthly ranges encompass the null November to April, fidelity is 
absent during both Project phases.  

** Currently during the Construction phase from June to September there are no caribou who were collared during 
that period for consecutive years so data is not available. No additional data were available for 2018. This figure 
has not been updated for this report as there is not new data since the last report. 
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Figure 5-1-19: Population Scale Site Fidelity Dynamics observed in the P-Bog Range during the 
Pre-construction Phase, Construction phase and the First Year of Operation 

The population scale includes the entire range boundaries as defined by all satellite collared cows in the 
P-Bog range across all months; therefore fidelity (or lack thereof) at this scale is assessed for seasonal core
areas within a larger range. As confidence intervals encompass the null expectation, site fidelity is
occurring throughout the year during the Pre-construction and Construction phase and first year of
Operation. Patterns in site fidelity have not changed from Pre-construction through to the end of the
monitoring period to date.

** The first year of Operation was pooled with the Construction phase for this report as only one year of data was 
available for the Operation phase. Site fidelity analysis requires at least two years per phase to undertake analysis. 
Results specific to the operations phase can be split out in the 2020 report. 
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Figure 5-1-20: Seasonal Scale Site Fidelity Dynamics observed in the P-Bog Range during the 
Pre-construction Phase, Construction phase and the First Year of Operation  

The seasonal scale includes boundaries as defined by all satellite collared cows in the P-Bog range within 
a given month; therefore fidelity (or lack thereof) at this scale, is assessed for local sites within seasonal 
core use areas for a given month. Similar to the population scale, as confidence intervals encompass the 
null expectation, site fidelity is occurring throughout the year during the pre-construction phase. As 
confidence intervals within the winter monthly ranges encompass the null February to March, fidelity is 
absent during these winter months during construction phase; however, fidelity to areas within calving 
ranges remains strong. 

** The first year of Operation was pooled with the Construction phase for this report as only one year of data was 
available for the Operation phase. Site fidelity analysis requires at least two years per phase to undertake analysis. 
Results specific to the operations phase can be split out in the 2020 report. 
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Figure 5-1-21: Population Scale Site Fidelity Dynamics observed in the Charron Lake Range during 
the Pre-construction Phase, Construction Phase and First Year of Operation 

The population scale includes the entire range boundaries as defined by all satellite collared cows in the 
Charron Lake range across all months; therefore fidelity (or lack thereof) at this scale is assessed for 
seasonal core areas within a larger range. Population scale site fidelity dynamics observed in the Charron 
Lake range during the Pre-construction and Construction Project phases. As confidence intervals 
encompass the null expectation, site fidelity is occurring throughout the year during both Project phases 
(including the first year of Operation) 

** The first year of Operation was pooled with the Construction phase for this report as only one year of data was 
available for the Operation phase. Site fidelity analysis requires at least two years per phase to undertake analysis. 
Results specific to the operations phase can be split out in the 2020 report. 
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Figure 5-1-22: Seasonal Scale Site Fidelity Dynamics observed in the Charron Lake Range during 
the Pre-construction Phase, Construction Phase and First Year of Operation 

The seasonal scale includes boundaries as defined by all satellite collared cows in the Charron Lake range 
within a given month; therefore fidelity (or lack thereof) at this scale, is assessed for local sites within 
seasonal core use areas for a given month. Seasonal scale site fidelity dynamics observed in the Charron 
Lake range during the Pre-construction and Construction Project phases. As confidence intervals 
encompass the null expectation, site fidelity is occurring throughout the year during the Pre-construction 
and Construction phases and first year of Operation. 

** The first year of Operation was pooled with the Construction phase for this report as only one year of data was 
available for the Operation phase. Site fidelity analysis requires at least two years per phase to undertake analysis. 
Results specific to the operations phase can be split out in the 2020 report. 
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Figure 5-1-23a:  Zone of Influence as Measured by Model Effect for Early Winter during the First 
Year of Operation in Wabowden Range 

The ZOI generated using locations from early winter. In this range, caribou avoided the pre-existing linear 
corridor by 1 to 2 km and this avoidance pattern continued during the Construction phase (Wood 2018). 
The ROW was widened for most of this range and avoidance was already occurring on the landscape prior 
to the Project being installed. Currently, with one year of operations data the ZOI appears to continue to 
be 1 to 2 km during this period. This pattern should be considered preliminary and re-evaluated again 
after more years of Operation phase data have accumulated as the model fits may change. 
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Figure 5-1-23b: Zone of Influence as Measured by Model Effect for Late Winter during the 
First Year of Operation in Wabowden Range 

The ZOI generated using locations from late winter. In this range, caribou avoided the pre-existing linear 
corridor by 1 to 2 km and this avoidance pattern continued during the Construction phase (Wood 2018). 
The ROW was widened for most of this range and avoidance was already occurring on the landscape prior 
to the Project being installed. Currently, with one year of operations data the ZOI appears to continue to 
be 1 to 2 km during this period. This pattern should be considered preliminary and re-evaluated again 
after more years of Operation phase data have accumulated as the model fits may change. 
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Figure 5-1-23c: Zone of Influence as Measured by Model Effect for Spring during the First Year of 
Operation in Wabowden Range 

The ZOI generated using locations from spring. In this range, caribou avoided the pre-existing linear 
corridor by 1 to 2 km and this avoidance pattern continued during the Construction phase (Wood 2018). 
The ROW was widened for most of this range and avoidance was already occurring on the landscape prior 
to the Project being installed. Currently, with one year of operations data the ZOI appears to continue to 
be 1 to 2 km during this period. This pattern should be considered preliminary and re-evaluated again 
after more years of Operation phase data have accumulated as the model fits may change. 
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Figure 5-1-23d: Zone of Influence as Measured by Model Effect for Summer during the First Year of 
Operation in Wabowden Range 

The ZOI generated using locations from summer. In this range, caribou avoided the pre-existing linear 
corridor by 1 to 2 km and this avoidance pattern continued during the Construction phase (Wood 2018). 
The ROW was widened for most of this range and avoidance was already occurring on the landscape prior 
to the Project being installed. Currently, with one year of operations data the ZOI appears to continue to 
be around 5 km during this period. This pattern should be considered as preliminary results and re-
evaluated again after more years of Operation phase data has accumulated as the model fits may change. 
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Figure 5-1-23e: Zone of Influence as Measured by Model Effect for Fall during the First Year of 
Operation in Wabowden Range 

The ZOI generated using locations from fall. In this range, caribou avoided the pre-existing linear corridor 
by 1 to 2 km and this avoidance pattern continued during the Construction phase (Wood 2018). The ROW 
was widened for most of this range and avoidance was already occurring on the landscape prior to the 
Project being installed. Currently, with one year of Operation data the ZOI appears to continue to be 
around 10 km during this period. This pattern should be considered preliminary and re-evaluated again 
after more years of Operation phases data have accumulated as the model fits may change. 
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Figure 5-1-24a: Zone of Influence as Measured by Model Effect for Early Winter during the First 
Year of Operation in P-Bog Range 

The ZOI generated using locations from early winter in P-Bog range. Caribou avoided the corridor by 1 to 
2 km during the Construction phase and this pattern appears to be continuing into the first year of 
Operation. This pattern should be considered preliminary and re-evaluated again after more years of 
Operation phase data have accumulated as the model fits may change. 
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Figure 5-1-24b: Zone of Influence as Measured by Model Effect for Late Winter during the First 
Year of Operation in P-Bog Range 

The ZOI generated using locations from late winter in P-Bog range. Caribou avoided the corridor by 1 to 
2 km during the Construction phase and this pattern appears to be continuing into the first year of 
Operation. This pattern should be considered preliminary and re-evaluated again after more years of 
Operation phase data have accumulated as the model fits may change. 
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Figure 5-1-24c: Zone of Influence as Measured by Model Effect for Spring during the First Year of 
Operation in P-Bog Range 

The ZOI generated using locations from spring in P-Bog range. Caribou avoided the corridor by 1 to 2 km 
during the Construction phase and this pattern appears to be continuing into the first year of Operation. 
This pattern should be considered preliminary and re-evaluated again after more years of Operation 
phase data have accumulated as the model fits may change. 
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Figure 5-1-24d: Zone of Influence as Measured by Model Effect for Summer during the First Year of 
Operation in P-Bog Range 

The ZOI generated using locations from summer in P-Bog range. Caribou avoided the corridor by 1 to 
2 km during the Construction phase and this pattern appears to be continuing into the first year of 
Operation. This pattern should be considered preliminary and re-evaluated again after more years of 
Operation phase data have accumulated as the model fits may change. 
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Figure 5-1-24e: Zone of Influence as Measured by Model Effect for Fall during the First Year of 
Operation in P-Bog Range 

The ZOI generated using locations from fall in P-Bog range. Caribou avoided the corridor by 1 to 2 km 
during the Construction phase and this pattern appears to be continuing into the first year of Operation. 
This pattern should be considered preliminary and re-evaluated again after more years of Operation 
phase data have accumulated as the model fits may change. 
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Figure 5-1-25: The Proportion of Crossings at the Mitigated Areas in the P-Bog Range in 2019 

In 2019, caribou did not cross the Project ROW in areas with vegetation mitigation applied significantly 
more frequently than random (df = 17, P = 0.3). This pattern should be considered preliminary as only one 
year of data have accumulated. During the Construction phase caribou were using these areas 
significantly more frequently than random areas. This current result for the first year of Operation is either 
reflecting lower sample size as only one year of data for the Operation phase has accumulated or 
suggests that caribou may not rely on these mitigation areas as heavily once Construction ceased, as 
sensory disturbance levels were lower. This pattern should continue to be evaluated as more years of data 
accumulate. Caribou with a minimum of 2 crossings were included in this figure. 
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Figure 5-1-26: Movement Trajectories of Caribou in the Construction Phase using Mitigated Areas 
to Cross the Project ROW in 2016 and 2017 

This figure demonstrates that most collared caribou were crossing the landscape in areas where 
mitigation was applied in 2016 and 2017. Some caribou such as BOG1303.1 and BOG 1404.1 do not use 
the mitigated areas, but the remainder of the collared caribou do appear to prefer these narrower 
portions of the ROW when they decide to cross. Red lines are the mitigation portions of the ROW and 
black lines are the non-mitigated areas portions of the ROW. These figures are generated from crossings 
from 2016 to 2017.  

Redacted
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Figure 5-1-27: Movement Trajectories of Caribou in the Construction Phase using Mitigated Areas 
to Cross the Project ROW in 2017 and 2018 

This figure demonstrates that most caribou were crossing the landscape in areas where mitigation was 
applied. Some caribou such as BOG1303.1 do not use the mitigated areas (and this was the case in the 
previous year), but the remainder of the collared caribou do appear to prefer these narrower portions of 
the ROW when they decide to cross. BOG1303.1 did not use the mitigated areas in 2017 indicating that 
individuals may have set locations they use each year. Red lines are the mitigation portions of the ROW 
and black lines are the non-mitigated areas portions of the ROW. These figures are generated from 
crossings in 2018.  

Redacted
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Figure 5-1-28: Movement Trajectories of Caribou in the First Year of Operation relative to 
Mitigated Areas in 2018 and 2019 

This figure demonstrates that from 2018 to 2019, collared caribou were not necessarily crossing the 
landscape in areas where mitigation was applied. Red lines are the mitigation portions of the ROW and 
black lines are the non-mitigated areas portions of the ROW.  

Redacted
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Figure 5-1-29: Movement Trajectories of Caribou in the First Year of Operations relative to 
Mitigated Areas in 2018 to 2019 

This figure demonstrates that from 2018 to 2019, collared caribou were not necessarily crossing the 
landscape in areas where mitigation was applied. Red lines are the mitigation portions of the ROW and 
black lines are the non-mitigated areas portions of the ROW.  

Redacted
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Figure 5-1-30: Movement Trajectories of Caribou in the First Year of Operation relative to 
Mitigated Areas in 2018 - 2019 

This figure demonstrates that from 2018 to 2019, collared caribou were not necessarily crossing the 
landscape in areas where mitigation was applied. Red lines are the mitigation portions of the ROW and 
black lines are the non-mitigated areas portions of the ROW.  

Redacted



5-1-31

Redacted



Redacted



5-1-33

December 2019

Redacted



5-1-34

December 2019

Redacted
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6.0 Adaptive Management 

Adaptive management is a core approach to implementation of the Bipole III 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 III 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. This table is also provided in Part A Mammals Technical Report. 

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. ZOI, crossing and site fidelity analysis should be updated for the operations phases 
once more years of data have accumulated to assess more supported results. 



Mammals Monitoring Program Technical Report Year 5 (2018/19) – Part B 
Bipole III Transmission Project 

WX17393 | February 2020 Page 68 

Table 6-1-1: Mammals Monitoring Commitments Registry – Bipole III Transmission Project 

Mammal VEC Location Commitment Method Used to Meet Commitment 
Project Phase / 

Duration 
Status 

General Project 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. 

MB Hydro Environmental Management 
Policy - improve environmental 
performance through annual review of 
environmental objectives/targets; 
document/report activities and 
environmental performance. 

All project phases Implemented, Ongoing 

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 Protection Program. All project phases Implemented, Ongoing 

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. 

Biophysical Monitoring Plan (BMP) and 
Annual Monitoring Report. 

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

Environmentally 
Sensitive Sites 
(ESS) 

Bear / Wolf / Wolverine 
Dens; Ungulate Mineral 
Licks 

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

Mitigated known sites during planned 
routing to avoid disturbance. 

Construction Completed 

Stakeholder consultation and ATK 
process to identify known sites. 

Pre-construction and 
Construction  

Completed 

Pre-construction surveys (MB Hydro 
Environmental Monitors and 
Environmental Consultants) to detect 
potential ESS conflicts. 

Pre-construction  Completed 

Planned winter construction and 
minimized footprint to avoid sensitive 
denning periods (timing and buffer 
restrictions). 
Site-specific mitigation of any detected 
sites during construction. 

Construction Completed 
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Mammal VEC Location Commitment Method Used to Meet Commitment 
Project Phase / 

Duration 
Status 

Mammal VECs Project (N1 – N4) Avoid wildlife disturbance during 
sensitive periods (denning, calving) 
and/or sites (dens, mineral licks) using 
timing windows and disturbance buffers. 

Monitor disturbance during construction 
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. 

Construction, 
Operation 

Construction Phase 
completed 

Implemented, Operation 
Phase ongoing 

Project Mitigate mammal VEC-vehicle collisions 
during construction phase using speed 
limits and access controls. 

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

Construction,  Completed 

Mitigate habituation of wildlife to 
humans. 

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

Construction Completed 

Project (N1 - N4) Monitor mammal VEC populations. Monitor effects of project on mammal 
VECs within the project zone of influence 
for project-related change in population 
size and/or range occupancy. 

All project phases per 
BMP 

Implemented, Ongoing 

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

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. 

All project phases per 
BMP 

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

Boreal Woodland 
Caribou 

Caribou ranges 
intersected by the 
project (P-Bog, N-Reed, 
Wabowden) 

Mitigate sensory disturbance during 
calving and rearing in calving areas 
during construction. 

Winter construction to avoid sensitive 
calving / rearing period. 

Construction Completed 

Access management during construction 
phase – to mitigate sensory disturbance 
and functional habitat loss during 
construction. 

Monitor human use of ROW on core 
summer and winter areas. 
Mitigate via access control methods 
(gates, 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). 

Construction Completed 
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Mammal VEC Location Commitment Method Used to Meet Commitment 
Project Phase / 

Duration 
Status 

Boreal Woodland 
Caribou (cont'd) 

Caribou ranges 
intersected by the 
project (P-Bog, N-Reed, 
Wabowden) (cont'd) 

Mitigate sensory disturbance, functional 
habitat loss, and temporary range 
fragmentation during construction. 

Locate ancillary access and staging areas 
to avoid core use areas and accelerate 
natural habitat recovery (tree planting) to 
establish natural low-growing vegetation 
(security cover) to encourage movement 
across the ROW 

Construction Completed  

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

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. 

Construction, 
Operation 

Implemented, success 
evaluated and presented in 
the annual mammals 
monitoring reports 

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

Satellite telemetry study (occupancy, 
mortality investigation)  

Construction, 
Operation (4 years 
post-construction) 

Implemented, Ongoing – 
Collar deployments 
occurred in Feb 2019 

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

Construction, 
Operation (<25 years 
or until sufficient 
knowledge acquired) 

Implemented, Ongoing 

Monitor project related changes in 
predation risk and/or altered predator-
prey dynamics. 
Mitigate project-related predation risk 
from wolves and black bear. 

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.  

Construction, 
Operation (>2 years 
post-construction 
pursuant to sufficient 
knowledge acquired) 

Construction Phase 
completed 
Operation Phase ongoing 
(first year completed) 

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

Operation Ongoing 
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Mammal VEC Location Commitment Method Used to Meet Commitment 
Project Phase / 

Duration 
Status 

Boreal Woodland 
Caribou (cont'd) 

Caribou ranges 
intersected by the 
project (P-Bog, N-Reed, 
Wabowden) (cont'd) 

Hunting Mortality – minimize and 
mitigate. 

Prohibit hunting and firearm use by 
project personnel during construction. 

Construction Completed 

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

Construction, 
Operation 

Implemented, Ongoing 

Forest-tundra / 
Barren-ground 
Caribou 

Cape Churchill, Pen 
Islands and Beverley-
Qamanirjuaq Populations 

Mitigate sensory disturbance/functional 
habitat loss. 

Access control (cooperatively developed 
with MB Gov). 
Monitor proximity of populations during 
construction phase using existing 
telemetry collars (Cape Churchill and Pen 
Islands populations), local knowledge (all 
populations) and/or aerial surveys to 
assess numbers, concentrations and 
proximity to construction. 

Construction Completed 

Hunter harvest – avoid excessive project 
related harvest during significant 
migration events. 

MB Hydro work cooperatively with MB 
Gov to develop an Access Management 
Plan, hunting closures, hunter education.  
MB Hydro to prohibit hunting and use of 
firearms by project personnel in work 
camps to minimize caribou mortality. 

Construction Completed 

Moose ROW (N1-N4) including 
site access roads  
Keewatinoow Converter 
Station 
Sensitive moose ranges 
(Tom Lamb WMA / 
GHA8, Moose Meadows 
/ portion of GHA14 and 
Pine River / 
GHA14A/19A) 

Mitigate sensory disturbance during 
calving and rearing in calving areas 
during construction. 

Winter construction to avoid sensitive 
calving period and sensitive 
areas/habitats. 

Construction Completed 

Access management during construction 
phase – to mitigate sensory disturbance 
and functional habitat loss during 
construction. 

Monitor human use of ROW on core 
summer and winter areas. 
Mitigate via access control methods 
(gates, slash-rollback, ditching, trenching, 
tree-planting and/or accelerated 
revegetation) to limit recreational 
ATV/UTV/snowmobile use of the ROW in 
sensitive moose ranges. 
Decommission temporary construction 
access upon completion. 

Construction Completed 

Pre-construction surveys to locate 
sensitive sites (i.e., mineral licks). 

Concurrent with aerial wildlife surveys, 
baseline studies, ATK consultation and 
MB Hydro Environmental Monitor duties. 

Pre-construction Completed 
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Mammal VEC Location Commitment Method Used to Meet Commitment 
Project Phase / 

Duration 
Status 

Moose (cont'd) ROW (N1-N4) including 
site access roads  
Keewatinoow Converter 
Station 
Sensitive moose ranges 
(Tom Lamb WMA / 
GHA8, Moose Meadows 
/ portion of GHA14 and 
Pine River / 
GHA14A/19A) (cont'd) 

Hunting Mortality – minimize project-
related contribution to hunting mortality 

Vehicle collision mortality 

Prohibit hunting and firearm use by 
project personnel during construction. 

Construction, 
Operation (5 years 
post-construction 
pursuant to sufficient 
knowledge acquired) 

Construction Phase 
completed 

Monitor project access by hunters using 
remote IR cameras at major access 
points and along the ROW. 

Operation Phase ongoing 

Access control (in collaboration with MB 
Gov). 

Construction, 
Operation 

Implemented, Ongoing 

Predation Risk: 
- Monitor project related changes in
predation risk and/or altered predator-
prey dynamics.
- Mitigate project-related predation risk
from wolves and black bear.

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).  

Construction, 
Operation 

Implemented, Ongoing 
during Operation Phase 

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. 

Construction Phase 
completed 

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

Operation Implemented

Sensitive Moose Ranges Habitat loss and fragmentation – avoid / 
minimize. 

Apply minimal disturbance techniques 
via 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. 

Construction Completed 



Mammals Monitoring Program Technical Report Year 5 (2018/19) – Part B 
Bipole III Transmission Project 

WX17393 | February 2020 Page 73 

  

Mammal VEC Location Commitment Method Used to Meet Commitment 
Project Phase / 

Duration 
Status 

Moose (cont'd) Sensitive Moose Ranges 
(cont'd) 

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

Monitor sensitive moose ranges using a 
combination of, aerial surveys 
(recruitment, population structure, 
abundance, occurrence and distribution), 
remote IR camera studies and/or winter 
ground transects. 

Construction, 
Operation (<25 years 
or until sufficient 
knowledge acquired) 

Implemented, Ongoing 

Elk C1, N4 Mitigate construction–related 
disturbance effects. 

Monitor elk-vehicle collisions, excessive 
harvest and disease risk (related to 
potential encroachment of white-tailed 
deer spread of P. tenuis). 

Construction Completed 

White-tailed 
Deer 

C1, N4, N3, N2 Monitor white-tailed deer distributions 
and prevalence of brainworm (P. tenuis) 
along the Bipole III transmission line. 

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. 

Construction, 
Operation (4 years 
post-construction) 

Implemented, Ongoing 
 
 
 
 
 

Gray Wolf C1, N4, N3, N2, N1 Monitor project-related changes in 
predator-prey dynamics (wolf use of the 
ROW). 

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. 

Construction, 
Operation 

Implemented, Ongoing 
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Mammal VEC Location Commitment Method Used to Meet Commitment 
Project Phase / 

Duration 
Status 

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

Document incidents and report annually; 
identify corrective actions. 

Construction Completed 

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

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. 

Construction, 
Operation 

Implemented, Ongoing 

Furbearers 42 Registered Traplines Monitor change in trapping harvest 
resulting from increased access or 
sensory disturbance from the Project. 

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

Construction, 
Operation (3 years 
post-construction) 

Construction Phase 
completed 
Operation Phase ongoing 

Beaver Minimize sensory disturbance. 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. 

Construction Completed 

American Marten Minimize sensory disturbance. 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. 

Construction Completed 
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Mammal VEC Location Commitment Method Used to Meet Commitment 
Project Phase / 

Duration 
Status 

Furbearers 
(cont'd) 

American Marten 
(cont'd) 

Minimize project-related harvest 
mortality. 

Monitor trapper harvest. Construction, 
Operation (3 years 
post-construction) 

Construction Phase 
completed 
Operation Phase initiated 

Wolverine Avoid disturbance of denning sites 
during construction phase. 

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

Construction Completed 

Minimize project-related harvest 
mortality. 

Monitor trapper harvest. Construction, 
Operation (3 years 
post-construction) 

Construction Phase 
completed 
Operation Phase initiated 
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Table 6-2-1: Bipole III Transmission Project - Mammals Monitoring Program Recommendations 

Wildlife VEC Recommendation Project Monitoring Commitment 
Boreal 
Woodland 
Caribou 

Continue Capture-Mark-Recapture (CMR) Sampling using Non-invasive Genetic Survey (NGS) 
methods. 
 Extend sampling frequency to 4-year intervals for populations that are stable or increasing; next 

survey is recommended to occur in Monitoring Year 9 (2022/23). 
 Sampling frequency should remain at 2-year intervals for population(s) for any population assessed to 

be in decline. 

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

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.  
 Final survey of recruitment and distribution is anticipated to occur in Monitoring Year 8 (2021/22). 
 Continue predator-prey dynamics monitoring annually for 4 years post-construction (Monitoring 

Year 8; 2021-22) to facilitate relative comparison to the 4 years of the Construction Phase. 

Monitor recruitment annually for 3-4 
years post-construction 
 
Monitor predator-prey dynamics for a 
minimum of 2 years post construction 

Continue 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.  
 No additional collar deployments are anticipated to be required after February 2019. 

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

Forest-tundra 
and Barren-
ground Caribou 

Discontinue monitoring – The Project is in operation phase; the monitoring commitment during 
construction phase was complied with and is no longer required. 

Monitor annually during construction 

Moose Continue to acquire moose population survey data from MB Gov, MB Hydro, and Riding Mountain 
National Park to track trends (population state and vital rates) of sensitive moose populations (i.e., Tom 
Lamb/GHA8, Moose Meadows, Pine River/GHA14A/19A) intersected by the ROW relative to adjacent 
reference populations and relative to past population performance. 

Monitor up to 25 years or until sufficient 
knowledge is acquired 

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.  
 Final year of Ungulate-Wolf Distribution surveys in woodland caribou survey areas and Multi-species 

Distribution Survey is anticipated to occur in Monitoring Year 8 (2021/22). 

Monitor range occupancy up to 25 years 
post construction or until suitable 
knowledge is acquired. 
Monitor predator-prey dynamics and vital 
rates up to 4 years post-construction, or 
until suitable knowledge is acquired 

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). 

Monitor annually up to 3 years post-
construction 
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Wildlife VEC Recommendation Project Monitoring Commitment 
Moose (cont'd) 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 construction or 
from local knowledge with respect to potential effects from the project. 

Assess for conflicts pre-construction and 
during construction 

Deer and Elk 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 III ROW, opportunistic surveys in P. tenuis surveillance blocks, Winter Ground Track Transect 
Survey, and Remote Trail Camera Study) to monitor for potential 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. 

Monitor distribution during construction 
and for 4 years post-construction 

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

P. tenuis surveillance areas. 

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

Wolf and Black 
Bear 

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.  
 Final survey is anticipated to occur in Monitoring Year 8 (2021/22). 

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

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.  
 Final sampling effort is anticipated to occur in Monitoring Year 8 (2021/22). 

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

Furbearers Continue Winter Ground Track Transect survey on camera transects only (n = 40 transects in N1-N4 
construction segments). 
 Final sampling effort is anticipated to occur in Monitoring Year 8 (2021/22). 

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

Continue sampling via Remote Camera Trap Study to collect occurrence data at local scale annually. 
 Remove cameras situated at 1.5 km from ROW in Monitoring Year 8 (2021/22); retain cameras 

situated near the ROW to continue monitoring human access along the ROW.  

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

Continue collecting Wolf and Wolverine occurrence data for wide ranging/rare fur-bearers 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. 

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

Discontinue - Wolverine, Black Bear, Wolf ESS detection – Discontinue passive monitoring to detect 
dens and rendezvous sites; project is in operation phase. 

Mitigate any ESS detected during 
Construction  

Continue to obtain Fur Harvest Statistics from MB Gov annually to monitor for changes in furbearer 
harvest amounts and harvest rates in traplines interacting with the ROW. 

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

Human Access Continue human access monitoring using the Remote Trail Cameras along the ROW and at major 
project access points to monitor seasonal use of the ROW by local resource users.  
 Remove all cameras in Monitoring Year 8 (2021/22). 

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: 

Megan Hazell, M.Sc., 
Senior Biologist - Wildlife 

Reviewed by: 

Al Arsenault, M.Sc., CWB®, P Biol., 
Sr. Associate Biologist – Wildlife 

Project Manager: 

Allyson Desgroseilliers 
Sr. Associate Engineer – Environmental 
Project Manager 



Mammals Monitoring Program Technical Report Year 5 (2018/19) – Part B 
Bipole III Transmission Project 

WX17393 | February 2020 Page 79 

8.0 References 

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 III 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 III 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. 

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. 

Bergerud, A.T. 1996. Evolving perspectives on caribou population dynamics, have we got it right yet? 
Rangifer Vol 16 (1996): Special Issue No. 9 

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.  

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. 



Mammals Monitoring Program Technical Report Year 5 (2018/19) – Part B 
Bipole III Transmission Project 

WX17393 | February 2020 Page 80 

  

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.  

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. 

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.  

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

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.  

Johnson, C.J., M.S. Boyce, R.L. Case, H.D. Cluff, R.J. 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, C.J. & 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. 

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. 



Mammals Monitoring Program Technical Report Year 5 (2018/19) – Part B 
Bipole III Transmission Project 

WX17393 | February 2020 Page 81 

  

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. 

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.  

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. 

MB Gov (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 III 
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. 

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. 

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.  

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. 

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. 

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.  



Mammals Monitoring Program Technical Report Year 5 (2018/19) – Part B 
Bipole III Transmission Project 

WX17393 | February 2020 Page 82 

Wood. 2019. Manitoba Hydro Bipole III Transmission Project – Mammal Monitoring Program Technical 
Report Year 4 (2017/18). Submitted to Manitoba Hydro Licensing and Environmental Assessment. 
April 2019.

Available in accessible formats upon request.




