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NOVA Gas Transmission Ltd.
Liege Lateral Loop 2 (Thornbury Section) and

Leismer East Compressor Station Section 1
Monitoring Program Introduction and Organization
1.0 INTRODUCTION

1.1

NOVA Gas Transmission Ltd. (NGTL) applied under section 58 of the National
Energy Board Act (NEB Act) on September 19, 2014 to construct and operate the
Liege Lateral Loop 2 (Thornbury Section) and Leismer East Compressor Station
Project (Project). The National Energy Board (NEB) issued Order XG-N081-003-
2015 and as amended by Amending Order AO-002-XG-N081-003-2015 issued on
May 3, 2016 (collectively, the Order) pursuant to Section 58 of the NEB Act,
approving the Project, subject to certain conditions including Condition 8, which
defines the requirements for the filing of a Caribou Habitat Restoration and Offset
Measures Monitoring Program (Monitoring Program).

NGTL developed this Monitoring Program to monitor and verify the effectiveness of
caribou habitat restoration and offset measures implemented as part of the Project’s
Caribou Habitat Restoration Plan (CHRP). Project effects on caribou habitat include
direct disturbance on the Project footprint, indirect disturbance to surrounding habitat,
and remaining residual effects. The details of this Monitoring Program are consistent
with the primary principles used to guide previous NGTL caribou habitat restoration
and offset monitoring programs, but now also incorporates continual improvements
based on lessons learned and adaptive management. This includes information from a
previously approved Monitoring Program that was filed with the NEB on

August 4, 2015' to comply with the following NEB conditions:

e Certificate GC-119, Condition 24 for the Northwest Mainline Expansion Project
(NWML);

e Certificate GC-120, Condition 19 for the Leismer to Kettle River Crossover
Project (Leismer); and,

e Certificate GC-121, Condition 21 for the Chinchaga Lateral Loop No. 3 Project
(Chinchaga).

This Monitoring Program has also been prepared with consideration for Operational
Policy Statement for Follow-Up Programs under the Canadian Environmental
Assessment Act (CEAA; CEA Agency 2011).

ORDER CONDITIONS

This Monitoring Program has been prepared in accordance with Condition 8 of NEB
Order XG-N081-003-2015. See Table 1-1 for the condition requirements, details, and
locations of those requirements in this report.

Approval for the Project was also subject to the following conditions relating to
effects on caribou habitat:

''NEB Filing ID: A71613.
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Liege Lateral Loop 2 (Thornbury Section) and

Section 1 Leismer East Compressor Station
Introduction and Organization Monitoring Program

e Condition 6 — NGTL filed a final Caribou Habitat Restoration Plan (CHRP) for
the Project on November 1, 2017, to mitigate the effects of the Project footprint
on caribou habitat.?

e Condition 7 — NGTL filed a preliminary Offset Measures Plan (OMP), for the
Project on December 23, 2015.3 The final OMP will be filed by February 1, 2019
after the second growing season following the commencement of operations.

e Condition 9 — NGTL will file the results of the Monitoring Program in accordance
with the schedule outlined in Section 6.

2 NEB Filing ID: A87455 as well as subsequent errata filings to the CHRP (NEB Filing IDs: A88198, A89273).
3 NEB Filing ID: A74936-1.
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Section 1
Introduction and Organization

Table 1-1: Order Conditions: Caribou Habitat Restoration and Offset Measures Monitoring Program’

Condition 8

NGTL shall file with the Board, for approval, on or before 1 February after the first
complete growing season following the commencement of operation of the project, a
program for monitoring and verifying the effectiveness of the caribou habitat
restoration and offset measures implemented as part of the final Caribou Habitat
Restoration Plan (CHRP) and final Offset Measures Plan (OMP). The CHROMMP
shall include, but not be limited to:

DETAILS AND LOCATION IN REPORT

a) The scientific methodology or protocol for short-term and long-term monitoring Section 4 provides the scientific methods and protocols for short-term and
of the restoration and offset measures, and their actual effectiveness based on long-term monitoring of CHRP and OMP measures, including the
monitoring results; experimental design and statistical methods used to verify measure

effectiveness. Actual effectiveness based on monitoring results is also
described in Sections 4 and 6.

b) Frequency, timing, and locations of monitoring and the rationale for each Section 6 provides the monitoring program schedule, including frequency,
choice; timing and monitoring locations.

c) Protocols for how restoration and offset measures will be adapted, as required, Section 5 discusses how CHRP and OMP measures will be adapted (i.e.,
based on the monitoring results from the implementation of either this Project or adaptive management) based on the monitoring results or lessons learned
NGTL CHRPs and OMPs for other projects; and, throughout the duration of the monitoring program, including peer-reviewed

literature or provincial guidelines (Action Plans and Range Plans) when
available.

d) A schedule for filing reports of monitoring results and adaptive management Section 6 provides a schedule for filing reports concerning monitoring results
responses to the Board, EC and Alberta Environment and Sustainable and adaptive management responses to the Board, ECCC and AEP.?
Resource Development. This schedule shall be contained in the CHROMMP Section 2 describes the application of modifications to this Monitoring
as well as in the reports required under Condition 9. Program based on learnings gained from prior caribou filings, in alignment

with adaptive management principles.

Note:

1. Abbreviations: CHROMMP — Caribou Habitat Restoration and Offset Measures Monitoring Program; CHRP — Caribou Habitat Restoration Plan; EC — Environment

Canada; OMP — Offset Measures Plan.
2. In 2014, the responsibilities of Alberta Environment and Sustainable Resource Development was granted to the newly formed Alberta Environment and Parks (AEP).

In 2015 after the federal election, Environment Canada was renamed Environment and Climate Change Canada (ECCC).

February 2018
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NOVA Gas Transmission Ltd.
Liege Lateral Loop 2 (Thornbury Section) and
Leismer East Compressor Station

Introduction and Organization Monitoring Program

1.2 ORGANIZATION OF THE MONITORING PROGRAM

While NGTL submits this Monitoring Program for the Project in accordance with
Condition 8 of the Order, NGTL notes that the Monitoring Program, as described through
Sections 3 to 5 represents NGTL’s overarching program to monitor caribou habitat
restoration and offset measures across all of its projects. Sections 1, 2 and 6 provide
information specific to the Liege Lateral Loop 2 (Thornbury Section) and Leismer East
Compressor Station Project. Section 2 also includes a table that outlines all updates to
NGTL’s Monitoring Program since the filing of its first monitoring program. This
program is organized as follows:

Sectionl: Introduction and Organization
Section 2: Modifications to the Program
Section 3: Objectives
Section 4: Monitoring Plan
Section 5: Adaptive Management and Continual Improvement
Section 6: Schedule for Monitoring and Reporting
Section 7: References
Page 1-4 February 2018



NOVA Gas Transmission Ltd.

Liege Lateral Loop 2 (Thornbury Section) and

Leismer East Compressor Station Section 2
Monitoring Program Modifications to the Monitoring Program

2.0 MODIFICATIONS TO THE MONITORING PROGRAM

21 UPDATES BY MONITORING ACTIVITY

Specific updates or modifications based on learnings from NGTL’s preceding
caribou-related filings have been incorporated into this Monitoring Program on the
basis of adaptive management. The following sections summarize the modifications.
See the table below (Table 2-1) for further details.

2.1.1  Aerial Monitoring

LiDAR will be deferred to Year 3 of future monitoring programs for the following
reasons:

o small size of the tree seedlings at Year 1
¢ LiDAR cannot differentiate between plant species at Year 1

e low seedling height combined with tall grass make it difficult to identify tree
stems and percent cover in Year 1

21.2 Ground Based Monitoring

Non-palatable shrubs were previously listed as an evaluation criterion, but they were
not evaluated. Based on the following, it was determined that palatability measures
would not provide a valuable measure of success.

e natural regeneration of palatable species such as aspen, balsam poplar, alder,
lodgepole pine, white spruce and birch is considered a desirable outcome of
pipeline reclamation

¢ planting of moderately palatable species including jackpine and lodgepole pine is
unavoidable as they are native to the area

2.1.3 Access During Monitoring

Vehicle and all-terrain vehicle (ATV) access during ground-based monitoring and
remote camera maintenance will become increasingly difficult as vegetation recovers
over the monitoring period. Ground access will create a path to restoration plots
which is in conflict with the goals and objectives of this Monitoring Program. NGTL
will evaluate access alternatives for future monitoring programs to avoid disturbing
restoration areas. As such, LIDAR assessments and other non-ground-based survey
methods may become the preferred method of determining if measurable targets are
being met in later stages of the program (when vegetation is measurable by LiDAR),
with access gained to a subset of ground-truthed sample plots.

February 2018 Page 2-1
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214 Access Control and Line-of-Sight

215

NGTL acknowledges that some improvements to access control may be possible,
however completely inhibiting access is not a likely outcome due to the parallel
alignment of different disposition types. Consultation with adjacent disposition
holders has been attempted to facilitate coordination of access control measures, with
no success to date. Without provincial integrated resource management or agreements
with the adjacent disposition holders, it is anticipated that the restoration areas will
continue to be accessed. Preliminary draft provincial range plans indicate that all
disposition holders will be responsible for coordinating access control along parallel
linear features.

Since access control measures and line-of-sight features are ineffective where NGTL
parallels adjacent disposition holders, access control and line-of-sight will not be
installed or monitored in these locations on future programs without further direction
from the province. Also, NGTL will not continue to deploy cameras or monitor where
access cannot be fully controlled.

NGTL is consulting with AEP on the issue of recreational and third-party access, and
the integrated approach to right-of-way (ROW) restoration. The provincial range
plans are expected to address integrated access management on ROWs and protection
of restoration areas.

Invasive Species

NGTL foresees that the target of >80% cover of native vegetation species in sample
plots will be unachievable. Where NGTL parallels adjacent foreign dispositions, such
as roads or other linear features, controlling infestations of non-native species has
been shown to be only partially successful due to the continual ingress of non-native
species from uncontrolled adjacent areas. Species such as clover, were used
intentionally to achieve erosion control prior to the requirements for native seed
mixes. Since non-native invasive species are not always prohibited and subject to the
Weed Control Act, population management is not a requirement.

Non-native invasive species have been identified as a criterion because they have the
potential to outcompete planted seedlings and naturally regenerating native tree
species, for light, moisture and nutrients. NGTL has revised the target to determine if
non-native invasive species are inhibiting the growth of tree seedlings or naturally
regenerating tree species (due to overshadowing, percent cover dominance in plots,
diminished tree health and vigour). If the answer is “yes”, then the qualified specialist
will recommend a corrective action to be implemented (e.g., weed control, seeding).
At this stage, NGTL may consider implementing alternative restoration measures to
improve site conditions.

Page 2-2 February 2018
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Liege Lateral Loop 2 (Thornbury Section) and

Leismer East Compressor Station Section 2
Monitoring Program Modifications to the Monitoring Program

2.1.6 Operations and Maintenance

Where pipeline maintenance occurs in restoration areas, access will be routed to/incur
the least amount of disturbance. Measures that have to be removed will be replaced
after maintenance activities are complete.

An improvement in NGTL’s internal communications have resulted in the
preservation of the habitat restoration areas and access control measures. NGTL has
uploaded all habitat restoration locations to a spatial database and training has been
executed to all affected personnel. To the extent possible the caribou habitat
restoration areas have been avoided when implementing NGTL’s ROW and pipeline
maintenance program.

February 2018 Page 2-3
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Table 2-1: Modifications to NGTL’s Caribou Restoration and Offsets Measures Monitoring Program

Modification
Previously Filed Caribou Restoration Liege Lateral Loop 2 (Thornbury Section)
Line and Offsets Measures and Leismer East Compressor Station
No. Monitoring Program’ Monitoring Program Reference Rationale for Modification
1 Objectives Outcome, Objectives, Goals and Targets Section 3 Updated to align with measurable
targets and other recent NGTL
caribou filings.

2 Aerial surveys collecting LIDAR imagery LiDAR will not be performed in Year 1. Year | Section 4 Small seedling size in Year 1
and 360° photography will be conducted 1 LiDAR imagery collection will instead results in low detectability success
in Q3 of the Year 1, 5, and 15, outside the | occur in Year 3. The LiDAR imagery and an inability to differentiate
caribou RAP collection interval is modified to Q4 of Years seedlings from surrounding

3, 5 and 15, outside of the caribou RAP. vegetation.
3 >80% cover of native vegetation species Invasive species are not inhibiting the Section 4 The data are available and can be
in sample plots establishment or sustained growth of used to demonstrate revegetation
planted or naturally regenerating native success. NGTL has revised
species wording to demonstrate that the
target is the establishment of
native species across monitoring
plots.

4 Vegetation community composition Vegetation community composition Section 4 Natural regeneration of palatable
(percent cover, species present, (percent cover, species present, species such as aspen, balsam
abundance): abundance): poplar, alder, lodgepole pine, white

e conifer tree e conifer tree spruce and birch is considered a
e deciduous tree  deciduous tree desirable outcome of pipeline
e palatable shrub e shrub reclamation. Planting of .
e non-palatable shrub e herb/graminoid moderately palatable species
e herb/graminoid e nonvascular (mosses and lichens) mpluc_:hng JacKplne and lodgepole
e nonvascular (mosses and e introduced (non-native, weed pine is unavoidable as they are
. . . ’ ’ native to the area.
lichens) invasive)
e introduced (non-native, weed,
invasive)
Page 2-4 February 2018
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Section 2

Modifications to the Monitoring Program

Table 2-1: Modifications to NGTL’s Caribou Restoration and Offsets Measures Monitoring Program (cont’d)

Modification
Previously Filed Caribou Restoration Liege Lateral Loop 2 (Thornbury Section)
Line and Offsets Measures and Leismer East Compressor Station
No. Monitoring Program’ Monitoring Program Reference Rationale for Modification
5 A one-way repeated measures A one-way repeated measures experimental | Section 4 Shrub/graminoid lowlands are not
experimental design will be used to design will be used to evaluate restoration planted with tree seedlings
evaluate restoration performance for each | performance for each individual restoration because tree species are not the
individual restoration unit separately unit separately because of the inherent dominant cover type for these type
because of the inherent differences differences associated with their biophysical of wetlands. Therefore,
associated with their biophysical characteristics (i.e., treed upland/transitional shrub/graminoid lowland habitat
characteristics (i.e., treed vs. treed lowlands).Shrub/graminoid units are considered as natural
upland/transitional vs. treed lowlands vs. lowlands are not considered as a restoration regeneration, and a full
shrub/graminoid lowlands). treatment unit and will be considered as a complement (i.e., 13 sites) will be
natural regeneration treatment unit, aside sampled as natural regeneration.
from mounded vegetation screen plantings
intended as access control or line of site
break measures.
6 Ground-based monitoring will be Ground-based monitoring will be conducted | Section 4 Shrub/graminoid lowlands are not
conducted at randomly placed sample at randomly placed sample plots within each planted with tree seedlings
plots within each restoration unit. restoration unit. Preliminary ground-based because tree species are not the
Preliminary ground-based sample plot sample plot locations will be randomly dominant cover type. Therefore,
locations will be randomly selected and selected and reviewed on the alignment shrub/graminoid lowland habitat
reviewed on the alignment sheets and sheets and habitat classification maps in Q2 units are considered as natural
habitat classification maps in Q2 2015. 2018. Final sample plot locations will be regeneration, and a full
Final sample plot locations will be verified | verified and surveyed during first year complement (i.e., 13 sites) will be
during reconnaissance field visits in Q3 ground-based monitoring in Q3 2018. Plot sampled as natural regeneration.
2015. For NWML and Leismer, 63 selection will aim to implement 26 plots
ground-based sample plots were representing planted restoration treatment
identified, sampled and appropriated habitat units with 13 plots located in each
staked during Q3 2014 (Appendix 1). planted habitat unit (treed upland, treed
lowland treed). Aside from planted
vegetation screens within mounded line-of-
sight breaks, shrub/graminoid lowlands are
allowed to regenerate naturally. A total of 13
natural regeneration treatment plots should
be implemented in shrub/graminoid
February 2018 Page 2-5
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Table 2-1: Modifications to NGTL’s Caribou Restoration and Offsets Measures Monitoring Program (cont’d)

Line
No.

Previously Filed Caribou Restoration
and Offsets Measures
Monitoring Program’

Modification

Liege Lateral Loop 2 (Thornbury
Section) and Leismer East Compressor
Station Monitoring Program

Reference

Rationale for Modification

6
(cont'd)

lowlands. Finally, an additional 13 plots will
be chosen in naturally regenerating treed
habitat segments, distributed based on the
proportion of treed upland vs treed lowland
that is available within the project. For
example, if the project is 80% treed upland,
20% treed lowland, natural regeneration
plots would be distributed 10 plots in treed
upland and 3 plots in treed lowland. The
NEB, ECCC, and AEP will be provided final
sample plot locations and accompanying
maps in the first monitoring report.

Access control targets are designed to
prevent access along sections of new
alignment of the Project ROW and at
offset locations within five years following
completion of restoration in caribou range
and continuing through the long-term.

Access control targets are designed to
prevent access along sections of new
alignment of the Project ROW, with the
exception of sections paralleling
dispositions, and at offset locations within
five years following completion of
restoration in caribou range and continuing
through the long-term.

Section 4

NGTL acknowledges that some
improvements to access control
may be possible, however
completely inhibiting access is not
a likely outcome due to the parallel
alignment of different disposition
types. Consultation with adjacent
disposition holders has been
attempted to facilitate coordination
of access control measures, with
no success to date. Without
provincial integrated resource
management or agreements with
the adjacent disposition holders, it
is anticipated that the restoration
areas will continue to be accessed.
Since access control measures
are ineffective where NGTL
parallels adjacent disposition
holders, access control will not be

Page 2-6
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Table 2-1: Modifications to NGTL’s Caribou Restoration and Offsets Measures Monitoring Program (cont’d)

Modification
Previously Filed Caribou Restoration Liege Lateral Loop 2 (Thornbury
Line and Offsets Measures Section) and Leismer East Compressor
No. Monitoring Program’ Station Monitoring Program Reference Rationale for Modification
7 installed in these locations on
(cont'd) future programs. Also, NGTL will
not continue to deploy cameras or
monitor where access cannot be
fully controlled.

8 The distribution of remote camera The distribution of remote camera stations Section 4 Consultation with adjacent
stations will be determined based on the | will be determined based on the number of disposition holders has been
number of access control and line-of- access control and line-of-sight breaks. An attempted to facilitate coordination
sight breaks. An equal number of equal number of randomly selected camera of access control measures, with
randomly selected camera monitoring monitoring stations will be deployed where no success to date. Without
stations will be deployed where these these measures are not implemented. A provincial integrated resource
measures are not implemented. A minimum distance of 1000 m will be used to management or agreements with
minimum distance of 1000 m will be used | spatially separate each camera monitoring the adjacent disposition holders, it
to spatially separate each camera station. Cameras will not be deployed along is anticipated that the restoration
monitoring station. segments of parallel adjacent dispositions. areas will continue to be accessed.

Since access control measures
are ineffective where NGTL
parallels adjacent disposition
holders, access control will not be
installed in these locations on
future programs. Also, NGTL will
not continue to deploy cameras or
monitor where access cannot be
fully controlled.
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Table 2-1: Modifications to NGTL’s Caribou Restoration and Offsets Measures Monitoring Program (cont’d)

Modification
Previously Filed Caribou Restoration Liege Lateral Loop 2 (Thornbury
Line and Offsets Measures Section) and Leismer East Compressor
No. Monitoring Program’ Station Monitoring Program Reference Rationale for Modification
9 From Line-of-Sight Evaluation Criteria From Line-of-Sight Evaluation Criteria Section 4 NGTL added the extension of
(Tables 3-5, 3-6): (Tables 4-5, 4-6): bored installations to the access
Woody debris (log)/earth berms: Vegetation screens: management and line-of-sight
o footprint width e spatial distribution (distance measures as a potential habitat
e length of berm (perpendicular to between live woody stems) conservation/restoration measure
ROW) e  height of live woody stems where conditions are suitable and
o length of berm with height e percent cover of live woody stems the installation method is
>1.5m appropriate. Measures that have
e sightline model results proven to be ineffective on prior
Vegetation screens: projects are removed from the
e spatial distribution (distance toolbox and the decision .
between live woody stems) frameworks on current projects.
. . For example, NGTL has removed
e height of live woody stems earth and woody debris berms as
percent cover of live woody a restoration measure because
stems these features can be counter-
effective, affording predators with
improved viewsheds. Earth and
woody berms also require large
amounts of material that are not
readily available under normal
pipeline construction and therefore
deemed impractical. Wood berms
have also been deemed a fire
hazard by AEP.
Note:
1. NEB Filing ID: A71613.
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3.0 OBJECTIVES

3.1

3.2

3.3

This section identifies NGTL’s strategic outcome, as well as the objective, goals and
targets for the measures discussed throughout the Monitoring Program. These
elements have been refined with experience gained across projects and will be used to
evaluate the performance and effectiveness of NGTL’s caribou habitat restoration and
offset measures.

These objective, goals and targets are intended to guide NGTL in the selection and
assessment of caribou habitat restoration and offset measures, and reflect an evolution
from earlier plans driven by a commitment to continuous improvement.

STRATEGIC OUTCOME

Combined with the contributions of other parties, NGTL’s caribou habitat restoration
and offset measures contribute meaningfully to the conservation and recovery of
woodland caribou in Canada.

OBJECTIVE

The objectives of this monitoring program align with previous caribou filings for this
project, and include:

e verification that restoration and offset measures achieve their respective targets
over the monitoring timeframe;

e implementation of adaptive management to reduce uncertainty associated with the
survival and sustainability of habitat restoration and offset measures; and,

¢ identification of continuous improvement initiatives to better inform the
development of future monitoring programs.

NGTL’s caribou habitat restoration and offset investments reduce the residual Project
effects and offset the Project’s contribution to cumulative effects on caribou and
caribou habitat in a manner that aligns with provincial and federal policies,
management plans and priorities.

GOALS AND TARGETS

Goal (G1) NGTL’s caribou habitat restoration measures are ecologically relevant,
practically located and reasonably protected to minimize potential for
redisturbance by human activity.

Target (T1)  Access is reduced on controlled segments compared with
uncontrolled segments.
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Target (T2)

Continuous improvement of planning tools and
environmental management systems to ensure longevity of
restoration measures.

Goal (G2) NGTL’s caribou habitat restoration and offset measures result in
self-sustaining and ecologically appropriate vegetation communities that
are on trajectory to the compatible surrounding landscape.

Target (T3)

Target (T4)

The species composition of habitat restoration and offset
areas are on a typical path of ecological succession.

The sustained growth trend of habitat restoration and
offset areas is comparable to that of the surrounding
landscape.

Target (T2) in this document has been refined from earlier NGTL project caribou
restoration plans filed with the NEB. In previously filed habitat restoration and offset
measures plans, each of habitat restoration, access management and line-of-sight
blocking were defined as targets. Target (T2) was previously related to achievement
of a <500 m sight line when topography and materials allow. In practice and in
consultation with stakeholders, line-of-sight reduction is generally a secondary effect
of various restoration methods rather than a standalone target (for example planning
around landscape features and trenchless crossings can give line-of-sight reduction).
As a result of the removal of line-of-sight blocking as a mitigation measure, Target
(T2) was updated to reflect NGTL’s commitment to protect the restoration and
offsetting measures both on- and off-ROW.
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4.0 MONITORING PLAN

The goal of the Monitoring Program is to measure and verify the effectiveness of
habitat restoration and offset measures. Monitoring outcomes will be integrated into
future decision-making as part of an adaptive management and continual
improvement process. The Monitoring Program employs a quantitative framework,
using both aerial and ground-based sampling protocols, including the deployment of
remote cameras.

Areas that are excluded from the Monitoring Program are lands that are granted for
other projects/land use, lands that are impacted by forest fires, or other natural
disturbances. NGTL will track these activities and events and will provide updates in
the monitoring reports (see Section 6 for a reporting schedule).

41 EVALUATION CRITERIA AND MEASURABLE TARGETS

The following sections describe the criteria and targets that will be used to verify the
effectiveness of the restoration measures.

41.1 Habitat Restoration

Evaluation criteria and measurable targets used to verify the effectiveness of habitat
restoration measures have been developed in consideration of whether the restored
linear features are either operational or non-operational. Operational lines refer to
NGTL ROWs or other dispositions currently in operation. Non-operational lines refer
to either:

e ROWsstill held by NGTL but where ground-based operational access is not
typically required; or

e other linear disturbances, such as roads and seismic lines, not held by NGTL but
for which NGTL has an agreement with the surface disposition holder that allows
for implementation of offset measures.

The development of evaluation criteria and measurable targets for operational and
non-operational lines was based on the continued need for NGTL to access caribou
habitat restoration and offset measures on its own easements, including AEP access
management guidelines for offset measures located off-ROW.

Habitat Restoration Criteria and Targets

Measurable targets will remain the same for each monitoring year and the results will
be evaluated at the Year 5 milestone. At Year 5, the monitoring report will identify
which restoration areas have met the defined targets, and if the restoration areas
require further long-term monitoring at Year 10 and 15.
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Table 4-1 presents the evaluation criteria, measurable targets and adaptive
management for habitat restoration measures implemented on operational lines, and
Table 4-2 presents the evaluation criteria, measurable targets and adaptive
management for habitat restoration measures non-operational lines.

Adaptive management strategies will be developed for site-specific locations (see
Section 5) where required (Tables 4-3 and 4-4). NGTL will track these site-specific
locations and provide updates in its monitoring reports.
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Table 4-1: Habitat Restoration Evaluation Criteria and Measurable Targets on Operational Lines’

Objective Monitoring Method Evaluation Measurable Adaptive Management
Criteria Targets
Habitat Restoration| e Aerial Monitoring: e Total density of planted seedlings and naturally Habitat restoration measurable targets are designed to demonstrate | Adaptive management actions for habitat restoration are implemented at sites

restoration success in terms of survival and sustained growth trends | where the measurable targets have not been met and take into consideration

L'D'?R Imagery ;i%ig?i;a;')ng seedlings (i.e., from seed ingress or following completion of restoration. site conditions and other ecological factors that may affect successful
* 360 ?hotography e Heiaht and percent cover of seedlinas Upland Conifer, Deciduous, Mixedwood and Transitional: restoration.
« El Aerial Inspection 9 p 9 Upland Conifer, Deciduous, Mixedwood and Transitional:

e Seedling density will vary by species with target range from 1600
to 2000 stems/ha (combined planted seedlings and/or natural ¢ If seedlings (planted or natural regeneration) are damaged due to access,
regeneration) on sites that are not mounded assess and modify access control measures and plant seedlings to

maintain desired seedling density targets

e Ground-Based Monitoring | ® Vigour of seedlings (evidence of chlorosis,

« Establishment Surveys pests/disease, browse, other damage)

« Performance Surveys e Vegetation community composition (percent cover,
species present, abundance):

e conifer tree
e deciduous tree

e |nvasive species are not inhibiting the establishment or sustained
growth of planted or naturally regenerating native tree species e If seedlings (planted or natural regeneration) are damaged due to disease,
plant seedlings to replace those that have died to maintain desired

e Seedling density will vary by species with target range from 800 to seedling density targets

1400 stems/ha (combined planted seedlings and/or natural

e shrub regeneration) on mounded sites, dependent on mound density e If seedling growth/vigour (planted or natural regeneration) is impeded by
e herb/graminoid e Spatial distribution of seedlings (combined planted seedlings competition from surrounding vegetation, such as grasses, implement spot
o nonvascular (mosses and lichens) and/or natural regeneration) 280% of the restoration unit (footprint spraying or manual vegetation control to reduce competition pressure and

plant seedlings to maintain desired seedling density targets

e introduced (non-native, weed, invasive) available for restoration)
Treed Lowlands:

e 280% of the tree seedlings (planted and/or natural regeneration) ) o .
demonstrate sustained growth trends since time of planting (i.e., | ® If establishment and growth of planted seedlings is impeded by wet site
increasing values for height and percent cover) conditions (e.g., flooding and ingress of invasive species such as cattails),

modification of surface drainage patterns may be implemented to facilitate

Treed Lowlands:
near-surface water flow

o Natural vegetation is regenerating, including at least two
characteristic species (vascular and/or nonvascular; e.g., Carex
sp. and Sphagnum moss sp.) (classified as per AWCS 2014)

e If natural regeneration of vegetation is impeded, plant alder seedlings to
facilitate natural regeneration of shrubs

e If noxious weed species occur on the Project ROW or on offset locations,
implement spot spraying or manual control measures to manage weed
populations

Shrub/Graminoid Lowlands:

e As indicators of healthy vegetation community, no restricted weeds
or invasive species such as cattails or reed grass

e Invasive species are not inhibiting the establishment or sustained

growth of planted or naturally regenerating native tree species
e If natural regeneration is impeded by wet site conditions (e.g., flooding and

* Where tree seedlings are planted (e.g., mounded sites): ingress of invasive species such as cattails), modification of surface

« seedling density of 400 to 1000 stems/ha (combined planted drainage patterns) may be implemented to facilitate near-surface water
seedlings and/or natural regeneration), dependent on mound flow
density

e If natural regeneration of vegetation is impeded, plant alder seedlings to

e continuous spatial distribution of seedlings (combined planted facilitate natural regeneration of shrubs

seedlings and/or natural regeneration) 280% of the restoration
unit e If noxious weed species occur on the Project ROW or on offset locations.

Implement spot spraying or manual control measures, as required to

e 270% of the tree seedlings (planted and/or natural regeneration) manage weed populations

demonstrate sustained growth trends since time of planting (i.e.,
increasing values for height and percent cover)
Shrub/Graminoid Lowlands:
o Natural vegetation is regenerating, including at least two
characteristic species (vascular and/or nonvascular; e.g., Carex
sp. and Sphagnum moss sp.) (classified as per AWCS 2014)

o No restricted weeds

e >80% cover of native vegetation species in sample plots

Note:
1. Abbreviations: Environmental Inspector (El); equal to or greater than (>); equal to or less than (<); hectare (ha); metre (m); right-of-way (ROW); species (sp.).
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Table 4-2. Habitat Restoration Evaluation Criteria and Measurable Targets on Non-Operational Lines'

Objective

Monitoring Method

Evaluation
Criteria

Measurable
Targets

Adaptive
Management

Habitat
Restoration

e Aerial Monitoring:
o LiDAR Imagery
o 360° Photography
o El Aerial Inspection

e Ground-Based Monitoring
o Establishment Surveys
o Performance Surveys

Total density of planted seedlings and naturally
regenerating seedlings (i.e., from seed ingress or
suckering)

Height and percent cover of seedlings

Vigour of seedlings (evidence of chlorosis,
pests/disease, browse, other damage)

Habitat restoration measurable targets are designed to demonstrate
restoration success in terms of survival and sustained growth trends
of conifer and deciduous trees within five years following completion
of restoration.

Upland Conifer, Deciduous, Mixedwood and Transitional:

e Seedling density will vary by species with target range from 1600
to 2000 stems/ha (combined planted seedlings and/or natural
regeneration) on sites that are not mounded.

e Seedling density will vary by species with target range from 800 to
1400 stems/ha (combined planted seedlings and/or natural
regeneration) on mounded sites (dependent on mound density).

e Spatial distribution of seedlings (combined planted seedlings
and/or natural regeneration) 280% of the restoration unit (footprint
available for restoration).

e >80% of the tree seedlings (planted and/or natural regeneration)
demonstrate sustained growth trends since time of planting (i.e.,
increasing values for height and percent cover).

Invasive species are not inhibiting the establishment or sustained
growth of planted or naturally regenerating native tree species

Treed Lowlands:

e Where tree seedlings are planted (e.g., mounded sites):

e Seedling density of 400 to 1000 stems/ha (combined planted
seedlings and/or natural regeneration), dependent on mound
density

e Continuous spatial distribution of seedlings (combined planted
seedlings and/or natural regeneration) 280% of the restoration unit

e 270% of the tree seedlings (planted and/or natural regeneration)
demonstrate sustained growth trends since time of planting (i.e.,
increasing values for height and percent cover).

Invasive species are not inhibiting the establishment or sustained
growth of planted or naturally regenerating native tree species

Adaptive management actions for habitat restoration are implemented at
sites where the measurable targets have not been met and take into
consideration site conditions and other ecological factors that may affect
successful restoration.

e If seedlings (planted or natural regeneration) are damaged due to access,
assess and modify access control measures and plant seedlings to
maintain desired seedling density targets

e |If seedlings (planted or natural regeneration) are damaged due to disease,
plant seedlings to replace those that have died

Note:

1. Abbreviations: Environmental Inspector (El); equal to or greater than (2); equal to or less than (S); hectare (ha); metre (m); right-of-way (ROW); species (sp.).
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4.1.2 Access Control/Line-of-Sight

Evaluation criteria and measurable targets used to verify the effectiveness of access
control and line-of-sight blocks have been developed in consultation with AEP,
Alberta Pacific Forest Industries Inc. (ALPAC) and in accordance with provincial
recommendations and guidelines (Pyper and Vinge 2012). Additional consideration is
given to whether the restored linear features are on either operational or non-
operational lines, and whether the operational lines are parallel to foreign
dispositions.

Line-of-sight and access control measures will be monitored where present on non-
operational lines (e.g., seismic lines in offset areas) and on operational lines where
they are not located parallel to foreign dispositions.

Table 4-3 presents the evaluation criteria, measurable targets, and adaptive
management for access control and line-of-sight measures implemented on
operational lines. Table 4-4 presents the evaluation criteria, measurable targets, and
adaptive management for access control and line-of-sight measures on non-
operational lines.
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Table 4-3: Access Control/Line-of-Sight Evaluation Criteria and Measurable Targets on Operational Lines'

Objective

Monitoring Method

Evaluation
Criteria

Measurable
Targets

Adaptive
Management

Access Control

Aerial Monitoring

e LiDAR Imagery

¢ 360° Photography

o El Aerial Inspection
Ground-Based Monitoring

o Establishment Surveys

o Performance Surveys
Remote Camera Monitoring

Evidence and level of vehicular use along the Project ROW
and at offset locations will be measured using subjective
criteria ratings, as follows:
e Evidence of access:

¢ Yes/No
e Evidence of U-turns at access barriers:

¢ Yes/No

e Access type:

¢ non-motorized

e over-snow vehicle

« all-terrain vehicle

o truck

o other (details to be noted)
e Access level metrics:

« absent

o low (tracks/trail evident but difficult to discern or
appear to be infrequently used)

Access control targets are designed to prevent access along
sections of new alignment of the Project ROW, with the exception
of segments paralleling dispositions, and at offset locations within
five years following completion of restoration in caribou range and
continuing through the long-term:

e <20% increase in access against baseline? along sections of new
alignment on the Project ROW or at offset locations

e Success of habitat restoration targets, specifically sustained
growth trends, is a good indicator that access is not inhibiting
habitat restoration

Adaptive management actions for access control will enhance or alter
current access control measures to improve the effectiveness of these
measures for limiting access to areas undergoing restoration.

e The location, and source and type of access will be investigated, with
enhanced access controls added where evidence of access is identified.
This will be in the form of physical access barriers such as enhanced use
of coarse woody debris, tree felling/tree bending (Cody 2013; Golder
2014), large rocks or fencing.

Line-of-Sight Aerial Monitoring e Vegetation screens: Line-of—sight breaks are designed to block sight lines along sections of Adaptive management actions for Iine-of—sight breaks will enhance the
Breaks « LiDAR Imagery « spatial distribution (distance between live woody new lflllgnm(?nt of.tthe PrOJegt It?Of\fN tV\lllth t?e excclet};t_lor; of segments effectiveness of line-of—sight measures and include:
« 360° Photography stems) ?oallr:wienmgcorlrS\ploestilc;znosf’ l‘zgto?at?o:?n ::ﬁblgssr;:? elr:an“c/iec)(;iztai:wsuin e Implementing adaptive management actions associated with habitat
« El Aerial Inspection « height of live woody stems throu hgthe Iofw rorm 9 9 restoration to create effective vegetation screens as line-of-sight breaks.
o « percent cover of live woody stems 9 ' g s . . For example, ad@ng alder segdllngs t'o a site to enhance r?te of shrub
Ground-Based Monitoring y e Line-of-sight is limited to <500 m along the linear feature in upland growth for establishment of a line of site or use of tree- felling or tree-
o Establishment Surveys forested areas. bending (refer to Cody 2013, Golder 2014), across the ROW where there
« Performance Surveys e Where vegetation screening is used to break the line-of-sight: is suitable thick, aQJacent forest cover of either non-merchantable or
Remote Camera Monitoring o seedling densities and growth trends meet the targets for merchantable coniferous trees.
habitat restoration
« line-of-sight breaks are in good condition and functional (in
terms of blocking line-of-sight)
Note:

1. Abbreviations: Environmental Inspector (El); equal to or greater than (Z); equal to or less than (S); hectare (ha); metre (m); right-of-way (ROW); species (sp.).
2. Baseline, for the purpose of this Monitoring Program, means ‘the first monitoring year’ as pre-construction access data is not available.
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Table 4-4: Access Control/Line-of-Sight Evaluation Criteria and Measurable Targets on Non-Operational Lines'

Objective

Monitoring Method

Evaluation
Criteria

Measurable
Targets

Adaptive
Management

Access Control

Aerial Monitoring

o LiDAR Imagery

¢ 360° Photography

o El Aerial Inspection
Ground-Based Monitoring
o Establishment Surveys
o Sample Plots

Remote Camera
Monitoring

Evidence and level of access will be measured using
criteria ratings as follows:

Evidence of access:

e Yes/No

Evidence of U-turns at access barriers:

¢ Yes/No

Access type:

e non-motorized

o all-terrain vehicle

e over-snow vehicle

o truck

o other (details to be noted)

Access level metrics:

o absent
o low (tracks/trail evident but difficult to discern or

appear to be infrequently used)

« high (tracks/trails appear to be well used; vegetation

is trampled down; bare ground might be visible from
frequent use)

Access control targets are designed to prevent access at offset
locations that are not contiguous with adjacent linear features within
five years following completion of restoration in caribou range and
continuing through the long-term:

e < 20% increase in access against baseline' at offset locations
that are not contiguous with adjacent linear features

e Success of habitat restoration targets, specifically sustained
growth trends, is a good indicator that access is not inhibiting
habitat restoration

Adaptive management actions for access control will enhance or alter
current access control measures to improve the effectiveness of these
measures for limiting human use of areas undergoing restoration.

The location, and source and type of access will be investigated, with
enhanced access controls added where evidence of access is identified.
This might be in the form of physical access barriers such as enhanced
use of coarse woody debris, tree felling/tree-bending (Cody 2013; Golder

2014).

Line-of-Sight Blocking

Aerial Monitoring

o LiDAR Imagery

¢ 360° Photography

o El Aerial Inspection
Ground-Based Monitoring
o Establishment Surveys
o Sample Plots

Remote Camera
Monitoring

Vegetation screens:

o spatial distribution (distance between live woody

stems)

« height of live woody stems
o percent cover of live woody stems

Line-of-sight breaks are designed to block sight lines along offset

locations within five years following completion of restoration in

caribou range continuing through the long-term:

e Line-of-sight is limited to <500 m along the linear feature in
upland forested areas

e Where vegetation screening is used to break the line-of-sight:
The distribution of remote camera stations will be determined
based on the number of access control and line-of-sight breaks
« seedling densities and growth trends meet the targets for

habitat restoration

¢ line-of-sight breaks are in good condition and functional (in
terms of blocking line-of-sight)

Adaptive management actions for line-of-sight breaks will enhance the
effectiveness of line-of-sight measures and include:

Implementing adaptive management actions associated with habitat
restoration to create effective vegetation screens as line-of-sight breaks.
For example, adding alder seedlings to a site to enhance rate of shrub

growth for establishment of a line of site or use of tree felling or tree
bending (Cody 2013; Golder 2014), across the ROW where there is
suitable thick, adjacent forest cover of either non-merchantable or
merchantable coniferous trees.

Note:

1. Abbreviations: Environmental Inspector (El); equal to or greater than (2); equal to or less than (S); hectare (ha); metre (m); right-of-way (ROW); species (sp.).
2. Baseline, for the purpose of this Monitoring Program, means ‘the first monitoring year’ as pre-construction access data is not available.
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4.2 TIME FRAMES

4.3

Monitoring will begin one growing season following the implementation of all habitat
restoration and offset measures to allow sufficient time for:

¢ final clean-up and installation of access control measures where heavy equipment
access is required; and,

¢ a final inspection of habitat restoration and offset measures to verify that the
project-specific requirements are satisfied.

To meet the applicable NEB Certificate or Order condition requirements of both short
and long-term monitoring for projects:

¢ short-term monitoring will be conducted at Years 1, 3, and 5 to evaluate habitat
restoration establishment, including the need for corrections or adjustments as part
of adaptive management (Section 4.0); and

¢ long-term monitoring will be conducted at Years 10 and 15 (provided that
measurable targets have not been met at Year 5) to evaluate habitat restoration
performance, including any adaptive management actions applied in the short-
term monitoring program and any additional actions that may be required for the
long-term monitoring program.

All projects with restoration and offset measures will be monitored in the same years
to improve the overall efficiency of the data collection process, including remote
camera monitoring. NGTL will continue conducting Post-Construction Monitoring
(PCM) along the project footprints, as required under NEB Certificate or Order
conditions for each individual project. Where the two programs overlap, monitoring
efforts will be coordinated to improve efficiency (e.g., through shared aerial surveys).
Although the Monitoring Program and PCM activities will generate separate reports,
data collected from both will be used to inform adaptive management actions that
may be necessary to enhance habitat restoration performance.

MONITORING PROGRAM COMPONENTS

The Monitoring Program includes the following components:

e aerial imagery (360° and LiDAR) to be collected in Q3 of Years 3, 5 and 15
e aerial visual surveys (via helicopter) in Q3 and Q4 of Years 1, 3 and 5

e ground-based vegetation surveys in Q3 of Years 1, 3, 5, 10 and 15

e one full calendar year of remote camera photo collection and analysis in Years 1,
3,5,10and 15
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4.4

Monitoring will be conducted following the protocols developed by NGTL for the
purposes of the Monitoring Program and data will be collected by qualified
specialists. Consistent sampling protocols ensure the use of repeated measures for
each plot and monitoring period. The protocols are based on the most current
provincial criteria, standards and restoration guidelines for uplands, transitional
forests and lowlands.

Monitoring and reporting will be conducted based on habitat restoration units
identified during implementation. The habitat restoration units include:

e natural regeneration;
¢ treed upland/transitional;
e treed lowlands; and,

e shrub/graminoid lowlands.

To ensure consistency in timing and frequency of monitoring of habitat restoration
and offset measures, monitoring will be conducted during Q3 of each monitoring
year. Monitoring in Q3 of each monitoring year will:

¢ avoid working in the restricted activity period (RAP) for caribou — February 15 to
July 15;

¢ reduce monitoring activities in caribou range as a whole; and,

e sample habitat restoration measures during the growing period.

Monitoring results, as well as any necessary adaptive management actions, will be
reported to the NEB, ECCC and AEP according to project approvals and conditions
(Section 5).

Access control and line-of-sight blocking measures will be monitored on operational
and non-operational lines using aerial and ground-based sampling protocols, and
through the deployment of remote, motion-triggered cameras.

AERIAL MONITORING

High-resolution light detection and ranging (LiDAR) imagery will be collected to
evaluate revegetation success in restoration areas. LIDAR is an accepted assessment
tool for measuring tree growth and is used as common practice by the forestry
industry. LIDAR allows for a large volume and high resolution of detailed
biophysical data to be collected in a short period of time, without the surface
disturbance of ground-based monitoring. It also allows for improved statistical
analysis of restoration performance and measurable targets.
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In addition to LiDAR, 360° geo-referenced aerial photography will be reviewed to
evaluate revegetation processes in the restoration areas. Aerial photography review is
an effective method for conducting spatial and temporal assessment of restoration
performance. The 360° aerial photography provides a full visual documentation for
all restoration areas and a means to verify areas that require corrective action.

Access control and line-of-sight breaks will be monitored on operational and non-
operational lines that are not parallel to foreign dispositions. NGTL’s Environmental
Inspectors (EI) will conduct aerial (via helicopter) inspections specifically assessing
access control and line-of-sight measures.

441 LiDAR Imagery

LiDAR imagery has become an increasingly popular tool for forestry and
environmental assessment programs as the technology has evolved (Erdody and
Moskal 2009). The benefits of collecting LIDAR data for this monitoring program
include:

increasing the number of sample plots (i.e., replication) used to test for statistical
differences between restoration performance and measurable targets for each
restoration unit;

overlaying LiDAR-derived sample plots with ground-based sample plots to verify
measure performance data collected from both monitoring programs;

deriving additional biophysical parameters to account for the localized natural
variability associated with each sample plot to improve the precision of statistical
inferences of the measurable targets; and,

achieving short-duration monitoring process with less disturbance to vegetation
and wildlife.

LiDAR imagery will allow remotely interpreted habitat restoration metrics to be
correlated against their respective targets to verify restoration performance for each
restoration unit across each monitoring year. In this regard, the objectives of aerial
monitoring are to:

assess the restoration performance and test for statistical differences against the
measurable targets (e.g., vegetation height, percent ground cover, stem density);

account for natural variability associated with localized parameters that might
affect restoration performance (i.e., slope, aspect, ground roughness, site severity
index, solar radiation index);

assess the condition and ongoing effectiveness of line-of-sight breaks in the form
of vegetation screens implemented at strategic locations (i.e., vegetation height);
and,
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442

4.4.3

e identify specific areas that might require adjustment as part of adaptive
management.

LiDAR will be implemented at Year 3 as an aerial monitoring method, assuming
sufficient growth trajectory is achieved to differentiate seedlings from surrounding
vegetation and terrain.

Sampling Frequency

Aerial surveys collecting LIDAR imagery and 360° aerial photography will be
conducted in Q3 of the Years 3, 5 and 15, outside the restricted activity period for
caribou. High-frequency LiDAR sampling will be conducted at an elevation of
approximately 300 m to effectively cover the width of the Project footprint and linear
features where offset measures are applied (i.e., 250 m swath width). LiDAR-derived
sample plots will be identical in size to ground-based sample plots. Sample plots will
be systematically stratified in each restoration unit at a sampling intensity rate of 10
plots/km.

High-resolution 360° aerial photography will be collected at both high and low
elevations. High-elevation photography will provide a general overview of the habitat
restoration and offset measure locations, including surrounding land use. Low-
elevation photography will be used to verify habitat restoration performance and
validate LiDAR data. Geo-referenced imagery will be collected at approximately

50 m intervals along linear features where habitat restoration and offset measures are
applied.

Data Analysis

From the raw LiDAR point cloud data, a bare earth (BB) digital elevation model
(DEM), as well as a full feature (FF) DEM will be generated. The BB DEM is a
representation of the earth’s surface in the absence of biophysical features. The FF
DEM contains all biophysical features captured by the LiDAR system. The DEMs are
generated using industry-standard interpolation methods available in GIS. LiDAR
data will be stored in geo-referenced ASCII/LAS file formats, along with restoration
performance data and other parameters generated for each sample plot. Restoration
performance data are tied to the evaluation criteria and measurable targets and will be
derived as follows:

e Vegetation Height (m): A canopy height model will be generated from the aerial
dataset. The raster calculation allows the bare earth model to be subtracted from
the FF DEM to result in average vegetation height for each sample plot;

e Stem Density (stem/ha): Allometric equations used for estimating stem density
are processed in the raster calculation that allows the FF model to estimate stem
density for each sample plot;
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Ground Cover (%): A ground cover model will be generated from the aerial
dataset. The raster calculation allows the FF model to ground cover for each
sample plot; and,

Sight-Line Model (m): A sight-line model will be generated from the aerial
dataset. The raster calculation allows the FF model to estimate sight-line distance
at a height of 1.5 m at each sample plot in upland restoration units.

Additional parameters that will be calculated to assess variability of site conditions
that could affect restoration performance include:

Ground Roughness (m*): The BB DEM is used in combination with grid statistics
tools that allow the calculation of standard deviation of elevation change in each
sample plot;

Slope (%): The BB DEM is used in combination with grid statistics tools that
allow the calculation of standard deviation of elevation change in each sample
plot;

Aspect (°): The BB DEM is used in combination with grid statistics tools that
allow the calculation of standard deviation of elevation change in each sample
plot;

Solar Radiation Index (SRI): Slope and aspect rasters, in addition to a latitude
raster, are used to calculate SRI (Keating et al. 2007). The latitude raster is created
by generating a point shapefile in each sample plot. SRI provides a means to
correlate habitat restoration performance with slope and aspect on a single scale,
considering daylight hours, and is represented by the following equation:

SRI = [cos(latitude) x cos(slope)] + [sin(slope) x cos(aspect)]

Site Severity Index (SSI): Slope and aspect rasters are used to calculate SSI by
generating a point shapefile in each sample plot (Nielsen and Haney 1998; Boyce
et al. 2003). SSI provides a means to correlate habitat restoration performance
with slope and aspect on a single scale and is represented by the following
equation:

SSI = [sin(aspect + 225) x (slope / 45)]

GROUND-BASED MONITORING

Ground-based monitoring will provide detailed information on species composition
and ecological conditions to confirm that restoration targets are on a trajectory toward
establishment of natural ecosystem types.

The objectives of ground-based monitoring are to:

collect data to evaluate restoration performance with respect to the measurable
targets (e.g., seedling survival, vegetation height, percent ground cover and
species composition);
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o verify restoration performance data obtained from LiDAR data in each restoration
unit where ground-based sample plots are located (for monitoring years where
LiDAR is collected);

¢ evaluate the condition of access control measures and collect data used to verify
their effectiveness; and,

e document incidental observations (e.g., wildlife, wildlife tracks, evidence of
wildlife browsing and general observations concerning measure effectiveness).

Ground-based monitoring will allow a reclamation specialist to verify the measure’s
effectiveness and recommend corrective actions if required.

Plot Selection

Ground-based monitoring will be conducted at randomly-selected sample plots within
each restoration unit. Preliminary ground-based sample plot locations will be
randomly-selected and reviewed on the alignment sheets and habitat classification
maps in Q2 of the year following implementation. Final sample plot locations will be
verified and surveyed during first-year ground-based monitoring in Q3 of the same
year.

An appropriate number of sample plots will be selected, representing planted
restoration treatment habitat units, with at least 13 plots located in each planted
habitat unit (i.e., treed upland and treed lowland), shrub/graminoid lowlands and in
naturally regenerating areas. Since shrub/graminoid lowlands do not have a
significant treed component, natural regeneration is the primary restoration measure,
except where trees have been planted as a line-of-sight break.

The distribution of natural regeneration plots will be proportional to the area of treed
upland and treed lowland that exist within the Project area. For example, if the Project
is 80% treed upland and 20% treed lowland, natural regeneration plots would be
distributed such that 10 plots are in treed upland and 3 plots are in treed lowland
habitat units.

Sampling Protocol

Establishment of ground-based sample plots will follow standard criteria for
regeneration assessment and reclamation practices (AESRD 2013; ASRD 2000). For
plots established where habitat restoration and offset measures are implemented on
operational lines, one 3.99 m radius circular plot (50 m?) will be established. For plots
established where measures are implemented on non-operational lines (i.e., seismic
lines), the plot size will be reduced to a 1.79 m radius circular plot (10 m?). All
sample plot locations will be recorded using GPS and appropriately identified to aid
in locating the plots in subsequent monitoring years.
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The distribution of plots in each restoration unit will be determined based on the
availability of sites and will be detailed in the Year 1 monitoring report. The use of a
repeated measures experiment design will improve the precision of estimates used to
verify restoration performance through the duration of the aerial and ground-based
monitoring program (see Section 4.4 and 4.5).

Ground-based monitoring will be conducted outside the caribou RAP in Q3 of Year 1
(first year — baseline), 3, and 5, and at the Year 10 and Year 15 milestones if
restoration targets have not been met after Year 5 (assuming plots remain accessible
after Year 5; see Section 5.0).

Data Collection

Each monitoring year, a qualified specialist will record restoration performance data
for each ground-based plot, including:

e vegetation height, density and vigour of seedlings planted or naturally
regenerating (tally of species by height class);

e vegetation community composition data, including vegetation strata height,
species and percent cover information (e.g., trees, shrubs, forbs, grasses,
nonvascular plants and non-native, invasive or weed species);

e cvidence of access (e.g., access type and level) and, where access-control
measures are implemented, verification of their ongoing functionality as a
sufficient barrier or deterrent;

¢ line-of-sight measurements using Robel poles for vegetation screens;
e incidental wildlife sign (tracks, scat, browsing); and,

e soil information (e.g., percent surface substrate to determine percent vegetated vs.
non-vegetated, slope and aspect, drainage, moisture and nutrient regime, surface
organic matter thickness).

Photographs of each sample plot will be taken and ground vegetation will be
reviewed in conjunction with geo-referenced 360° aerial photography and aerial
inspection reports to provide a visual reference for each site, each monitoring year.
There is potential for introduction of error and/or limitations to correctly validating
aerial-based survey (i.e., difficulty in correctly identifying tracks and wildlife sign
from the altitude of a helicopter), however, limitations and uncertainties will be
discussed in the Monitoring Program reports that will be filed with the NEB as per
the scheduled identified in Section 6.

Experimental Design

A one-way repeated measures experimental design will be used to evaluate
restoration performance for each individual habitat restoration unit separately because
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of the inherent differences associated with their biophysical characteristics (i.e., treed
upland/transitional vs. treed lowlands vs. shrub/graminoid lowlands). Repeated
measure designs are generally preferred over other factorial designs (where they can
be implemented) as they improve the precision of estimates derived on the response
variable (Montgomery 2001; Kuehl 2000).

Measurements of restoration performance collected as part of the ground-based
monitoring program will be repeated at each sample plot location each monitoring
year. Measurements of restoration performance collected as part of the aerial
monitoring program, will include LiDAR and high-resolution 360° aerial
photography completed in Q4 at Year 5 and Year 15. Aerial inspections to review
habitat restoration, access control and line-of-sight measures in consideration of their
respective evaluation criteria and measurable targets will be conducted in Q3 and Q4
of each monitoring year. Within each habitat restoration unit, sample plots will also
be established at control locations where no restoration measures are applied to
evaluate natural regeneration. Control locations will be randomly selected in natural
regeneration areas within treed habitat restoration units along operational and non-
operational locations. The experimental design is represented by the following model:

yik =M+ ai + Tj + €ij
where:
Yik is the estimated response of the measurable target, L is the overall
mean, 0 is the effect of each monitoring year, Tjis the effect of each

sample plot and &jj is the natural variability (i.e., error)
(Montgomery 2001).

The model term Tj denotes the repeated measure effect associated with monitoring
each sample plot, each monitoring year. The degree to which restoration measures
achieve their respective targets will be determined by a positive (greater than zero)
regression coefficient for the parameter “year”, where the first monitoring year will
act as a baseline.

Additional biophysical parameters derived from LiDAR (see Section 4.4), although
not of primary interest, will be included as covariates to account for natural variability
associated with each sample plot where they are observed to have a statistically
significant effect on the measurable target response. Measurable targets will be
modelled according to their respective distribution. Where data are identified to be
non-normally distributed, other distribution functions consistent with the structure of
the raw data will be used to test statistical hypotheses (Cameron and Trivedi 2007;
Zuur et. al. 2007).

Power Analysis

A power analysis was conducted for the ground-based monitoring program to
determine the required number of sample plots necessary to effectively identify
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statistical differences for measurable target responses between each monitoring year
(i.e., increasing values for vegetation height and ground cover, and sustained planted
stem density). The power analysis was conducted using software developed by Faul et
al. (2009), which has applications specific to repeated measure designs. The power
analysis assumes five repeated measurements, representing each monitoring year,
taken on each sample plot, an alpha (a)) of 0.05 (i.e., level of significance for
hypothesis tests) and an effect size of 0.4 (recommended by Faul et al. [2009] for one-
way repeated measure designs).

Results of the power analysis indicate that for each restoration unit a minimum of 13
sample plots will provide sufficient statistical power (1 — p = 0.95) to detect statistical
differences for measurable target responses between each monitoring year (see Figure
4-1). Although there is no absolute method for determining the most appropriate
sample size for a study, a general rule for data to conform to a normal distribution
coincides with statistical power greater than 0.8 (Montgomery 2001). Thus, for the
ground-based monitoring program, a minimum of 52 sample plots (13 plots x 4 units)
will be monitored each monitoring year for each restoration unit, including natural
regeneration areas.

A power analysis for the aerial monitoring program was not conducted as the
sampling rate of 10 sample plots/km exceeds the power requirement necessary for the
aerial monitoring program.

F tests - ANOVA: Repeated measures, within factors

Number of groups = 1, Number of measurements = 5, Corr among rep measures = 0.5,
Nonsphericity correction € = 1, o err prob = 0.05, Effect size f = 0.4
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Figure 4-1: Power Analysis Results for the Ground-Based Monitoring Program

Variance Partitioning

For variance partitioning, the minimum number of sample plots (n=13) for the
ground-based monitoring program for each restoration unit and natural regeneration
area are presented in Table 4-2. Degrees of freedom for within effects are included to
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demonstrate how the source of error is derived, they are not considered an
independent effect for modelling purposes. Aerial monitoring will use the same
variance structure, with the benefit of increased degrees of freedom for sample plot
effects and the overall variance structure due to a higher rate of sampling in each
restoration unit.

Table 4-5: Variance Partitioning for the Ground-Based Monitoring Program

Effect Degrees of Freedom (df)
Between Effects (Years) 4 - (5Years—1)
Within Effects (Plots in Monitoring Years) 60 - (Total Sample Plots Monitored — 5 Monitoring Years)
Sample Plot Effect 12 - (Minimum 13 Sample Plots Monitored — 1)
Error 48 - (Within Effects — Sample Plot Effect)
Total 64 - (Total Sample Plots Monitored — 1)

Data Verification

Data collected for aerial and ground-based sample plots will be verified and, where
necessary, calibrated to ensure sampling error and bias are accounted for in the final
data set. Differences between each measurable target for aerial and ground-based
sample plots will be analyzed using paired t-tests or an equivalent test for paired data.
As the Monitoring Program progresses, the model effect of “year” (i.e., monitoring
year) will be included in the analysis to test measurable target response between each
monitoring year. The estimate of average measurable target response (per ha) will be
used to evaluate LiDAR-derived sample plots and verify habitat restoration
performance.

REMOTE CAMERA MONITORING

NGTL will implement remote camera monitoring after completion of habitat
restoration activities and offset measures to verify the effectiveness of access control
on the ROW during pipeline operations. The target of the Monitoring Program is to
decrease access by 20% at access control locations along the ROW within five years
following the completion of restoration activities.

NGTL proposes to report incidental wildlife occurrence via remote camera on
operational and non-operational lines where access control and line-of-sight measures
are implemented and there are no parallel dispositions (see Section 2). However,
wildlife response to the measures is not included in the design of the Monitoring
Program. Wildlife population research currently being conducted by the province,
academia and industry associations provides a more informative and scientifically
robust foundation to improve decision making for habitat restoration. NGTL will
continue to work with the province and industry associations to ensure that measures
are implemented that scientifically demonstrate benefit for caribou and caribou
habitat.
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Remote cameras provide a non-invasive monitoring method that consists of a digital
camera, external flash and infrared motion sensor. Remote cameras take a time
stamped digital photograph of the subject that triggers the sensor, thus providing a
permanent record of occurrence at a site (O’Connell et al. 2010). Remote cameras
increase the degree of monitoring intensity over a continuous timeframe, which may
verify the effectiveness of access control.

Inherent challenges associated with the use of remote cameras include their
operational limitations during winter months, particularly prolonged cold weather
events where regular maintenance is required, and the possibility of theft (O’Connell
et al. 2010).

Cameras will be deployed in Q3 of each applicable monitoring year (Section 4.3)
and will collect data for one full calendar year. This methodology will provide a
greater representation of seasonality to the camera monitoring program as a whole,
and access in non-frozen conditions will minimize the potential to attract humans
and wildlife to access control and line-of-sight locations (e.g., packing down snow
could attract people or predators to monitoring locations).

If data are insufficient to verify the effectiveness of access control then adjustments to
the monitoring design will be made. If access is evident, then an assessment of the
effectiveness will be completed to provide recommendations for adjusting access
control.

Desktop Review and Preliminary Site Selection

A desktop assessment of access control locations will be conducted using digital
imagery. The camera locations will be chosen based on the following criteria:

e within a designated caribou range boundary

e located on a section of new alignment (not parallel to other dispositions) created
by the proposed or constructed project ROW

e near an active intersection with the proposed or constructed project ROW and
another linear feature (i.e., roads, pipelines, transmission lines)

e within a treed area with trees of adequate size to mount a camera on
Once the proposed sites are selected, the locations will be mapped by field personnel
to guide the deployment of cameras in the field. There is an element of flexibility in

site selection to allow for optimum camera placement in consideration of adjacent
vegetation type and structure.

Equipment

Reconyx cameras will be labelled with unique identifier numbers and site names and
placed adjacent to access control measures. A tablet/laptop will be used for
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documenting site information, navigation, and photographic data collection. SD
memory cards will be installed and the cameras will be pre-set to desired settings
using the Reconyx software provided with camera. Cameras will be tested for three
days prior to use in the field to ensure they are functioning.

Camera Deployment

The pre-selected camera sites will be assessed in the field and cameras will be
deployed between 0 and 50 m of the pre-selected site and between 20 and 75 m from
the access control measure. Suitable trees must be available for camera mounting and
This flexibility in distance is required to find suitable trees for mounting the cameras
and to allow topographical restrictions (e.g., slope direction). Sites will be revised or
removed if safety in an issue (e.g., bear encounter or frequent bear signs, hazardous
road conditions, helicopter access issues) and the next pre-selected site will be field
evaluated. A walk-test will be conducted to ensure that the cameras capture the point
of interest.

Camera Checks and Maintenance

If weather allows for helicopter access, crews will revisit camera locations in Q4 of
each monitoring year to exchange the camera SD memory cards and change the
batteries to AA lithium batteries, in preparation for the winter season. Cameras will
be replaced if damaged or vandalized. Grasses and shrubs will be cleared from in
front of the cameras to minimize the number of photographs triggered by vegetation.

Data Collection

Camera data collection will include:

e unique identifier number and site name

e SD memory card unique identifier number and name
e camera case unique identifier number and name

e date and time of camera deployment

e crew name(s)

e UTM (NAD 83)

e Dbattery type

e battery life

e ccosite/wetland type

e description of the camera location (e.g., pipeline ROW, seismic line)

e description of access control treatment type, if applicable (e.g., coarse woody
debris, mounding)
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e linear feature width (estimate)

e binary variable indicating evidence of human access (yes/no)
e human access type (i.e., ATV, truck, heavy equipment, N/A)
¢ binary variable indicating evidence of wildlife access (yes/no)

e classification of human access level (low: track/trail evident but difficult to
discern or appears to be infrequently used; or high: tracks/trail well used,
vegetation trampled, bare ground may be visible [NGTL 2015])

o classification of wildlife access level (low/high, as defined above)

e photographs of the camera placement on the tree, and photograph facing right
from the camera location along the ROW, and a photograph facing left from the
camera location along ROW

Data Management

Remote camera data will be downloaded and backed up onto portable hard drives.
Data field sheets will be checked by the crews each evening, scanned, and sent to the
project manager each evening to be quality checked.

The primary focus of the camera monitoring program is to evaluate the effectiveness
of access control measures. Photographs will be categorized using the access control
and line-of-sight evaluation criteria to provide count-based metrics (Tables 4-3 and
4-4). The unit of measurement used to detect a change in access is a “daily human
access rate” (i.e., within a 24-hour period).

Photographs of wildlife will be evaluated at individual species level and at pooled
species categories to provide count-based metrics. Pooled categories include:

e all prey species (deer, moose, elk and caribou) including juveniles pooled into a
total prey category;

o all predators (wolf, grizzly bear, black bear, cougar, lynx and coyote) pooled into
a total predator category;

¢ moose and caribou calves pooled with adult moose and caribou; and,

e deer species (whitetail and mule deer) as a pooled group.
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5.1

5.2

ADAPTIVE MANAGEMENT AND CONTINUOUS IMPROVEMENT

ADAPTIVE MANAGEMENT

Monitoring and adaptive management are important elements to inform whether
restoration investments are contributing meaningfully to the strategic outcome of
conservation and recovery of woodland caribou.

Adaptive management procedures for the monitoring program were developed
following guidance provided by the Operational Policy Statement for Follow-Up
Programs under CEAA (CEA Agency 2011). The goal of adaptive management,
within the context of this Monitoring Program, is to provide a systematic approach for
evaluating program outcomes and addressing unsuccessful restoration measures by
adjusting or supplementing how these measures are implemented. Adaptive
management requires an assessment of the underlying cause(s) that might have led to
unsuccessful restoration, including site conditions and other factors that might be
affecting recovery.

Adaptive management is the systematic process of monitoring and assessing
outcomes and modifying habitat restoration measures, if necessary. Adaptive
management is intended to:

e evaluate restoration measures, performance and effectiveness

e identify the cause of any underperforming measures (i.e., microsite conditions
that are either not conducive or suitable for establishment of target vegetation)

e address underperforming measures requiring supplemental or corrective action

The habitat restoration measures are considered successful when monitoring results
indicate measurable targets have been reached. No additional monitoring will be
considered necessary at that point. If, prior to reaching the targets, results indicate that
restoration and offset measures are not on trajectory to success, corrective action will
be taken and monitoring will continue until a positive trajectory is achieved. The
extent of additional monitoring required for adaptive management actions will be
site-specific.

CONTINUOUS IMPROVEMENT
Continuous improvement through adaptive management will be an integral part of the
Monitoring Program. Modifications may include, but not be limited to:

¢ integrating knowledge gained through industry-driven research and other funded
research into current and future caribou habitat restoration and monitoring
programs

e integrating consultation with Aboriginal communities
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e optimizing field logistics and data turnover processes

¢ integrating guidance and policy from provincial authorities

As outlined below, the Monitoring Program will continue to evolve as more
information becomes available and learnings are incorporated.

Research Initiatives

Caribou research is a growing field and it is anticipated that methods to restore habitat
will continue to be tested and refined. NGTL will continue to incorporate new
information on caribou mitigation and habitat restoration planning and
implementation. If new research identifies success with alternative methods of
caribou habitat restoration, NGTL will determine if the methods are applicable for
use on pipeline ROWSs. Where appropriate, applicable, and supported by the
regulatory authorities, these restoration measures will be incorporated in the toolbox
of measures available to NGTL to restore caribou habitat. The implementation of any
new restoration measures will be monitored to evaluate success and efficiency.

Some key initiatives have identified important lessons learned related to oil and gas
development in caribou range. Many projects are focussed on which plant species to
use, when and where to replant, development of effective techniques to promote
natural revegetation, and a better understanding of methods to manage access (e.g.,
CRRP 2007a, 2007b; Golder 2010; Osko and Glasgow 2010). Projects also included
tree planting initiatives, coarse woody debris management, best practices, habitat
enhancement programs, and habitat restoration trials in caribou range (COSIA 2015;
CRRP 2007a, b; Enbridge 2010; Golder 2010, 2011). Large-scale habitat restoration
projects near Grande Prairie, Cold Lake, and Fort McMurray, Alberta, as well as
NGTL’s projects in caribou habitat have contributed learnings to these initiatives.

Provincial Authority Guidance

The first draft of Alberta’s Provincial Woodland Caribou Range Plan was released on
December 19, 2017, with a final plan anticipated for release in Q2 2018. Once
finalized, this document will guide the implementation of measures to address threats
to caribou, including the approach to monitoring and reporting, to achieve population
and distribution objectives (Government of Alberta 2017). Once the Provincial
Woodland Caribou Range Plan becomes comes into effect, and in consideration of
ongoing industrial research, NGTL will continue to refine its habitat restoration and
monitoring programs to align with Provincial objectives.

In addition, NGTL continues to consult with the Province on a project specific basis
to determine the location of habitat restoration and offset measures. AEP has directed
NGTL to implement offsets on existing unrestored ROWs in caribou range to assist in
reducing the industrial footprint in caribou range.
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Methods that prove to be ineffective will be removed from the decision frameworks
and the Monitoring Program. Examples of these measures include earth and wood
berms, and access control/line-of-sight measures on parallel foreign dispositions.

Third Parties

To avoid the disturbance of habitat restoration measures from third parties NGTL has
implemented changes to the terms and conditions for new crossing agreements
specifying that avoidance of NGTL’s habitat restoration and offset measures is
preferred. If disturbance does occur, the third party is responsible for restoring the
ROW to pre-disturbance conditions, to the extent practical. The third party will be
required to comply with all reasonable instructions of an NGTL Representative to
complete the work.

Industry Collaboration

Within the Canada’s Oil Sands Innovation Alliance (COSIA) land focus area is a
caribou habitat restoration initiative, which aims to improve woodland caribou habitat
quality and herd survival through restoration of legacy seismic lines.

COSIA has developed the following habitat restoration initiatives:

¢ Determining effectiveness of different restoration techniques, such as winter tree
planting, mounding, seeding, and placement of coarse woody debris. NGTL has
implemented mounding as a restoration measure on operating lines.

e Development of the Landscape Ecological Assessment Planning (LEAP) tool to
provide baseline levels of varying land use. LEAP can be used to determine the
long-term effects of restoration in a given area, which can help guide planting
initiatives.

e The Algar Historic Restoration Project, which consists of six companies working
together to repair fragmented habitat across an area of land outside their actual
licence areas. This is a five-year program to replant trees and shrubs along the
linear footprint in the Algar Region, covering an area of approximately 570 km?.

e The LiDea Project, which aims to restore linear disturbances using mounding and
tree felling. Rigorous monitoring and measurement programs have been designed
for the life of the project, and currently include 37,000 ha of active treatment area.
During spring and summer, conifer seedlings are planted along older, mounded
seismic lines. LiDea is also experimenting with forest stand modification, which
involves bending tree stems from the adjacent forest across the seismic line to
create physical barriers and reduce sightlines along the linear corridor.

The Regional Industry Caribou Collaboration (RICC) is part of COSIA, and is a
multi-industry partnership focused on restoring and monitor caribou habitat through
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regional, collaborative, range-based efforts. The objectives of RICC are to coordinate
habitat restoration in the short-term and long-term, coordinate future activity, support
and lead scientific research, conduct applied trials and align caribou habitat
restoration programs with provincially led Range Plans and Action Plans. Likewise,
research conducted by RICC will provide information on the effectiveness of
measures implemented to reduce predator and primary prey use of linear features.

Although currently not an active member of RICC, NGTL has collaborated with its
members on restoration projects. A major RICC research effort is to verify the
effectiveness of restoration measures using a multi-scale predator/prey collaring
program to address current knowledge gaps in habitat use and function. As new
information on habitat restoration becomes available, NGTL will incorporate it in the
planning and implementation process for its projects in caribou habitat.

NGTL is also a supporter of some significant research initiatives on boreal caribou
through the Research and Effectiveness Monitoring Board (REMB) in British
Columbia (BC). The program is multifaceted but includes the restoration and
monitoring of caribou habitat in BC, research into predator/prey relationships, other
research on boreal caribou in relation to their habitat, such as wildlife responses to
habitat restoration in the Parker Range in BC.
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6.0 SCHEDULE FOR MONITORING AND REPORTING

NGTL intends to conduct monitoring across a 15 year timeframe beginning in Q4 of
2019 to allow for one complete year of remote camera monitoring. Results, trends,
and adjustments to monitoring methodology, frequency, or timing will be evaluated
after each monitoring year. Monitoring results, as well as any necessary adaptive
management actions, will be reported to the NEB, ECCC, and AEP as per the
schedule outlined in Table 6-1.
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Table 6-1: Monitoring and Reporting Schedule

Activity

2017

2018 (Year 1)

2019

2020 (Year 3)

2021

2022 (Year 5)

2023

2027 (Year 10)

2028

2032 (Year 15)

2033

Q1

Q2| Q3

Q4

Q1

Q2| Q3| Q4

Q1

Q2| Q3

Q4

Q1

Q2| Q3| Q4

Q1

Q2| Q3

Q4

Q1

Q2| Q3| Q4

Q1

Q2| Q3

Q4

Q1

Q2| Q3| Q4

Q1

Q2

Q3

Q4

Q1

Q2| Q3| Q4

Q1

Q2

Q3

Q4

Final Clean-Up Activities and
Access Control

Implement and Inspect Final CHRP
and OMP Measures

(Liege Lateral Loop 2 — Thornbury
Section and Dillon River Wildland
park)

Aerial Monitoring
(Access Control/Line-of-Sight El
Inspection)

Remote Camera Monitoring
(Deployment and Retrieval)

Aerial Monitoring
(LIiDAR/360° Photography)

Ground-Based Monitoring
(Habitat Restoration/Access
Control/Line-of-Sight)

Adaptive Management
(Habitat Restoration/Access
Control/Line-of-Sight)

Monitoring Reports
(NEB, ECCC and AEP)
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