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In accordance with Condition 10 of Certificate GC-121, NGTL encloses for filing with the Board 
its revised Final Caribou Habitat Restoration Plan (CHRP) for the Chinchaga Lateral Loop No. 3 
(Project). The Final CHRP for the Project was originally filed on November 7, 2014 (NEB Filing 
ID: A64196). However, based on feedback received from the National Energy Board (NEB), 
NGTL has updated the Final CHRP for the Project as follows: 

 Additional information regarding line-of-sight mitigation, including how topography and 
bends in the right-of-way were considered, has been added to Section 2.5. Details on the 
location of line-of-sight breaks were also added to Table 5. 

 Section 2.1 has been updated to provide clarification regarding the number of vegetation 
species expected to re-vegetate naturally, without planting.  

 Effectiveness monitoring of access control and line-of-sight blocking measures using remote, 
motion-triggered cameras have been incorporated into Section 6.1.2. 

 Further detail on monitoring targets and measures and how they link to the Caribou Habitat 
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included with this filing.  
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1 INTRODUCTION 

This report describes the revised Final Caribou Habitat Restoration Plan (CHRP) for the NOVA Gas 
Transmission Limited (NGTL) Chinchaga Lateral Loop No. 3 project (the Project). The Final CHRP 
for the Project was originally filed on November 7, 2014 (NEB Filing ID: A64196). However, based 
on feedback received from the National Energy Board (NEB) in March 2015, NGTL has revised 
the Final CHRP for the Project and made the following modifications: 

 Additional text about how line-of-sight will be mitigated, including how topography and 
bends in the right-of-way were considered, has been added to Section 2.5. In addition, 
details on the location of line-of-sight breaks were added to Table 5. 

 Clarification was added to Section 2.1 that greater than one vegetation species is expected 
to re-vegetate naturally, without planting.  

 Effectiveness monitoring of access control and line-of-sight blocking measures using remote, 
motion-triggered cameras has been incorporated into Section 6.1.2 of the revised Final 
CHRP. 

 Further detail on monitoring targets and measures and how they link to the Caribou Habitat 
Restoration and Offset Measures and Monitoring Plan (CHROMMP) is provided throughout 
Section 6.0. 

 The monitoring period of the revised Final CHRP has been increased from five years to fifteen 
years.  

 The consultation tables in Section 7 contain an updated record of correspondence specific 
to the Final CHRP. 

NGTL, a wholly owned subsidiary of TransCanada PipeLines Limited, applied to the NEB under 
section 52 of the National Energy Board Act (NEB Act) for authorization to construct and operate 
the Project. The Project is a 33 km long pipeline that parallels an existing right-of-way (ROW) 
for 31 km, 94% of the route (Figure 1). The NEB requires that NGTL meet several conditions of 
Certificate GC-121. NGTL prepared this revised Final CHRP in accordance with Certificate 
GC 121, Condition 10b. The Preliminary CHRP (NEB Filing ID: A54279) focused on lessons learned 
from existing literature on habitat restoration to identify the strategies and actions that can be 
feasibly implemented to promote restoration of disturbed caribou habitat within the Project 
footprint (i.e., the construction ROW and temporary workspace) located in the Chinchaga 
caribou range. Based on the literature review, measures suitable for implementation were 
identified, and a guide developed to identify sites within the Project footprint where certain 
restoration measures would be appropriate. This revised Final CHRP provides site-specific 
information on the implementation of restoration measures and an assessment of residual effects 
of the Project on caribou habitat. 
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1.1 ORGANIZATION OF THE FINAL CHRP 

The revised Final CHRP is organized to address each requirement of Certificate Condition 10b 
(Table 1). The requirements of Certificate Condition 10b state that the Final CHRP must include: 

 The Preliminary CHRP, with any updates identified in a revision log that includes the rationale 
for any changes to decision making criteria 

 A complete table of caribou habitat restoration sites, including but not limited to location, 
spatial area, description of habitat, site-specific restoration activities and challenges 

 Maps or Environmental Alignment Sheets showing the locations of the sites 
 Evidence and summary of consultation with Environment Canada and provincial authorities 

regarding the Final CHRP 
 A quantitative and qualitative assessment of the total area of direct disturbance to caribou 

habitat that will be restored, the duration of spatial disturbance, and the areal extent of the 
resulting residual effects to be offset, which also includes indirect disturbance 

The restoration goals and objectives of the revised Final CHRP are described in Section 2.0. 
Specifically, Section 2.0 builds on the Preliminary CHRP and describes how habitat will be 
restored for boreal woodland caribou (Rangifer tarandus caribou). Section 3.0 describes 
information from the Preliminary CHRP (Appendix A) that was updated in the Final CHRP. 
This includes results of an updated literature review (completed June 2014 and revised 
throughout preparation of the Final CHRP). Section 4.0 describes the specific restoration sites. 
This section includes a table describing the location, habitat, timing and restoration activities 
and challenges along the entire Project ROW. This information is supplemented by Environmental 
Alignment Sheets that are provided in Appendix B. Section 5.0 describes the predicted direct 
and indirect residual effects of the Project on caribou habitat. Section 6.0 describes the 
monitoring and adaptive restoration framework for the Project. Finally, Section 7.0 provides a 
summary of consultation with Environment Canada (EC) and Alberta Environment and 
Sustainable Resource Development (AESRD). The revised Final CHRP expands on the Preliminary 
CHRP to provide more specific information on the location of restoration sites and specific 
restoration measures, as well as an assessment of residual effects of the Project on caribou 
habitat. A Final Offset Management Plan (OMP) in 2016 (Certificate Condition 20) and a Final 
CHROMMP (Certificate Condition 21), which describes the monitoring program for restoration 
measures applied to the Project footprint and the offset locations, will be filed in 2015. 
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Table 1 Certificate Condition 10: Caribou Habitat Restoration Plan 

Certificate Condition Details and Location in Report 

10. Caribou Habitat Restoration Plan 
 NGTL shall file with the Board for approval, in accordance with the timelines 

below, preliminary and final versions of a CHRP for the Chinchaga Section. 
NGTL shall provide a copy of the filings to Environment Canada and the 
appropriate provincial authorities. 

 

a. Preliminary CHRP –to be submitted at least 180 days prior to 
commencement of construction for the Chinchaga Section. This 
version of the CHRP shall include, but not be limited to: 
i. The objectives of the CHRP. 

 The Preliminary CHRP is provided in Appendix A. 
 The goals and objectives of the revised Final 

CHRP (Section 2.0) have been modified from 
the Preliminary CHRP to provide more detail and 
clarity on measurable targets and evaluation 
criteria. 

ii. A decision tree(s) that will be used to (1) prioritize potential 
caribou habitat restoration sites and (2) prioritize mitigation to be 
used at different types of sites. The decision tree(s) should be 
based on a literature review identifying temporal and spatial 
caribou habitat restoration methodologies and their relative 
effectiveness, as well as based on typical site factors that may 
constrain implementation. 

 Appendix A(Preliminary CHRP) and Figure 2a, 2b 
and 2c in the revised Final CHRP 

iii. The quantifiable targets and performance measures that will be 
used to evaluate: (1) the extent of predicted, residual effects, (2) 
the extent to which the objectives have been met and the need 
for consequent compensation offsets. 

 Appendix A (Preliminary CHRP) 
 The evaluation criteria and measurable targets 

are provided in the Section 6.1 of the revised 
Final CHRP. 

iv. A schedule indicating when mitigation measures will start and 
the estimated completion date. 

 Appendix A (Preliminary CHRP) 
 Updated and revised schedule is in Section 4.1 

of the revised Final CHRP. 

v. Evidence and a summary of consultation with Environment 
Canada and provincial authorities regarding the CHRP. 

 Appendix A (Preliminary CHRP) 
 Section 7.0 of the revised Final CHRP 
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Certificate Condition Details and Location in Report 

b. Final CHRP – was submitted on 7 November . This updated version of 
the CHRP included, but was not be limited to: 
i. Preliminary CHRP, with any updates identified in a revision log 

that includes the rationale for any changes to decision making 
criteria. 

1. Note that this version of the CHRP has been revised to 
address additional comments provided by the NEB (see 
Section 1.0 of the revised Final CHRP) and submitted 1 
May 2015 

 Deadline extended to May 2015 to align with 
CHROMMP 

 Appendix A (Preliminary CHRP) 
 Updates to the Preliminary CHRP are outlined in 

Section 3.0 and the revision log (Table 3), 
including: 
 Updates to objectives in Section 2.0 of the 

revised Final CHRP. 
 Updates and further detail on criteria to 

evaluate effectiveness in Section 6.1 of the 
revised Final CHRP. 

 Updates and further detail on the Schedule 
in Section 4.1 of the Final CHRP. 

ii. A complete table of caribou restoration sites, including but not 
limited to location, spatial area, description of habitat quality, 
site-specific restoration activities and challenges. 

 Section 4.0 (Table 5) of the revised Final CHRP 

iii. Maps or Environmental Alignment Sheets showing the locations 
of the sites. 

 Appendix B: Environmental Alignment Sheets 

iv. Evidence and summary of consultation with Environment 
Canada and provincial authorities regarding the Final CHRP. 

 Appendix A (Preliminary CHRP) 
 Section 7.0 of the Final CHRP (Table 7) 

v. A quantitative and qualitative assessment of the total area of 
direct disturbance to caribou habitat that will be restored, the 
duration of spatial disturbance, and the areal extent of the 
resulting residual effects to be offset, which also includes indirect 
disturbance. 

 Section 5.0 of the Final CHRP 
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1.2 GUIDELINES FOR BOREAL CARIBOU 

This CHRP was developed in considering current regulatory policies specific to boreal woodland 
caribou. This includes the Woodland Caribou Policy for Alberta (Government of Alberta [GoA] 
2011), which identifies recovery strategies that include maintenance and restoration of caribou 
habitat, establishment of range-specific habitat objectives, management of other wildlife 
populations (predators and primary prey), adaptive management, and legislative and social 
considerations. A key strategy in this policy is the development of range-specific assessments 
and objectives (i.e., Action Plans), which builds on the work of previous recovery strategies, 
such as the Alberta Woodland Caribou Recovery Plan 2004/05 – 2013/14 (Alberta Woodland 
Caribou Recovery Team 2005). A specific Action Plan for the Chinchaga Caribou Herd range 
has not yet been completed, but strategies in the Woodland Caribou Policy for Alberta were 
followed in the CHRP. 

Similar to the provincial policy, the recovery strategy for the woodland caribou, boreal 
population, in Canada (Environment Canada 2012) stresses the importance of landscape level 
planning, incorporating caribou habitat requirements into fire management plans, establishing 
key protected areas and incorporating adaptive management. One of the management 
approaches suggested in the federal recovery strategy to address the effects of habitat 
alteration on caribou is to undertake coordinated actions to reclaim boreal caribou habitat 
through restoration efforts. This includes restoration of industrial features such as roads, seismic 
lines, pipelines, cut lines and clearings (Environment Canada 2012). The revised Final CHRP 
defines caribou habitat in the same terms as the recovery strategy, i.e., any habitat within 
defined caribou herd ranges. Therefore, all habitat affected by the Project is considered caribou 
habitat, as the Project is entirely within the Chinchaga Caribou Herd range. NGTL continues to 
engage with AESRD to align all of their caribou habitat restoration, offsetting and monitoring 
plans with emerging provincial caribou policies, plans and priorities (see Section 7.0).  

  



REVISED FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL 
LOOP NO. 3 (CHINCHAGA SECTION) MAY 2015 

Goal and Objectives of the Final Caribou Habitat Restoration Plan 
April 30, 2015 

 2-7 

2 GOAL AND OBJECTIVES OF THE FINAL CARIBOU HABITAT 
RESTORATION PLAN 

The goal of the revised Final CHRP is to minimize “residual effects” of the Project on caribou 
habitat. Residual effects are environmental effects predicted to remain after mitigation is 
applied. The Final CHRP supplements the Preliminary CHRP by detailing the location and type of 
restoration that is planned along the Project ROW, and by predicting residual effects requiring 
caribou habitat offsetting measures. The approach to validate residual effects predictions and 
restoration success is described in the revised Final CHRP, with the detailed adaptive 
management plan to be described in the CHROMMP. The CHROMMP also describes adaptive 
management action that will be implemented on the Project footprint if CHRP measures don’t 
achieve their targets.  

The revised Final CHRP will achieve the goal of minimizing residual effects of the Project by 
implementing three mitigation objectives: 

1. Habitat restoration through native re-vegetation that achieves establishment, survival and 
growth of target vegetation species in the short term, such that ecosystems on the ROW 
regenerate over the long term to similar ecosystems as those adjacent to the ROW 

2. Effective access control over the short term within segments of the Project footprint 
3. Line-of-sight reduction along the ROW using barriers, such as screens and vegetation 

The rationale for applying these mitigations measures was first described in detail in the 
Preliminary CHRP (Stantec 2013) and has been included in the revised Final CHRP. This rationale 
includes ‘decision trees’ that describe how each of the mitigation measures was applied to the 
Project based on habitat type and site characteristics (Figure 2a, 2b and 2c).  

2.1 EVALUATION CRITERIA AND MEASURABLE TARGETS 

Evaluation criteria are the quantifiable restoration parameters that will be measured during 
monitoring to evaluate restoration effectiveness. Measurable targets are the criteria that will be 
used to determine whether the CHRP objectives have been achieved. Overall, the site 
conditions specific to the Project were a key factor in the development of the measurable 
targets (see Figures 2a, 2b and 2c), including the natural site characteristics, existing disturbance 
features and activities, regulatory requirements, and construction methods.  

The need to maintain operational access, site conditions specific to the Project and natural 
variation (using Alberta Environment [AENV] 2001 as a guideline) are considered in the 
measurable targets provided in Table 2. The Reclamation Assessment Criteria for Pipelines 
(AENV 2001) recommends that equivalent land capability should take into account natural 
variability, which is the range of biophysical landscape conditions in an area, for example, slope, 
drainage, vegetation composition, and organic matter. This guideline specifies that equivalent 
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land capability is achieved when the reclaimed ROW restoration targets (i.e., evaluation criteria) 
fall within 20% of natural variability in the surrounding environment (AENV 2001). This implies that 
when natural variation is considered, habitat restoration may be considered successful when a 
minimum of 80% of the restored area is re-vegetated (e.g., 100% survival minus 20% due to 
natural variability). Similarly, reforestation standards in Alberta require a minimum of 80% stocking 
of regeneration sites (AESRD 2013a). Therefore, the equivalent land capability criterion was 
incorporated into the measurable targets for upland forest restoration units for the Project. 
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Note: (1) Habitat-specific planting to accelerate natural regeneration in areas of minimal disturbance ROW preparation with line-of-sight < 500 m will be considered from detailed habitat information as part of Condition 7. (2) In areas of new cut or contiguous 
alignment with NGTL lines only, where minimum disturbance ROW preparation and pre-construction line-of-sight extends > 500 m on-easement (i.e., open habitat), line-of-sight blocking will be placed at intervals that achieve pre-construction conditions as 
determined by Condition 7. 
Figure 2a Chinchaga Lateral Loop No.3 – Caribou Habitat Restoration Site Selection and Mitigation Prioritization Decision Tree (Upland Mixedwood/Upland Coniferous/Transitional Habitat)  
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Note: (1) Habitat-specific planting to accelerate natural regeneration in areas of minimal disturbance ROW preparation with line-of-sight < 500 m will be considered from detailed habitat information as part of Condition 7. (2) In areas of new cut or contiguous 
alignment with NGTL lines only, where minimum disturbance ROW preparation and pre-construction line-of-sight extends > 500 m on-easement (i.e., open habitat), line-of-sight blocking will be placed at intervals that achieve pre-construction conditions as 
determined by Condition 7. 
Figure 2b Chinchaga Lateral Loop No.3 – Caribou Habitat Restoration Site Selection and Mitigation Prioritization Decision Tree (Treed Lowlands and Wetlands)  
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Note: (1) Access control at intersecting existing linear features (i.e., utility ROW, seismic lines etc.) will not be implemented or inhibit traditional use. 
Figure 2c Chinchaga Lateral Loop No.3 – Caribou Habitat Restoration Site Selection and Mitigation Prioritization Decision Tree (Line-of-Sight and Access Control) 
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Table 2 CHRP Objectives, Evaluation Criteria and Measurable Targets 

Objective Monitoring Method Evaluation Criteria Measureable Targets Adaptive Management 

Habitat Restoration Aerial Monitoring 
LiDAR Imagery 
360 Photography 
Ground-Based Monitoring 
Establishment Surveys 
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) 
Vegetation community composition (percent cover, 
species present, abundance): 
conifer tree 
deciduous tree 
palatable shrub 
non-palatable shrub 
herb/graminoid 
nonvascular (mosses and lichens) 
introduced (non-native, weed, invasive) 

Habitat restoration measurable targets are designed to demonstrate 
restoration success in terms of survival and sustained growth trends following 
completion of restoration. 
Upland Conifer, Deciduous, Mixedwood and Transitional: 
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. 
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. 
Spatial distribution of seedlings (combined planted seedlings and/or natural 
regeneration) ≥80% of the restoration unit (footprint available for 
restoration). 
≥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). 
Treed Lowlands: 
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 Halsey et al. 2004). 
As indicators of healthy vegetation community, no restricted weeds or 
invasive species such as cattails or reed grass. 
≥80% cover of native vegetation species in the project footprint. 
Where tree seedlings are planted (e.g., mounded sites): 
seedling density of 400 to 1000 stems/ha (combined planted seedlings 
and/or natural regeneration), dependent on mound density 
continuous spatial distribution of seedlings (combined planted seedlings 
and/or natural regeneration) ≥80% of the restoration unit 
≥70% 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). 
Shrub/Graminoid Lowlands: 
Natural vegetation is regenerating, including at least two characteristic 
species (as per Halsey et al. 2004). 
No restricted weeds. 
≥80% cover of native vegetation species in the project footprint. 

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. 
Upland Conifer, Deciduous, Mixedwood and Transitional: 
If seedlings (planted or natural regeneration) are damaged due to human 
access, assess and modify access control measures and plant seedlings to 
maintain desired seedling density targets. 
If seedlings (planted or natural regeneration) are damaged due to disease, 
plant seedlings to replace those that have died to maintain desired 
seedling density targets. 
If seedling growth/vigour (planted or natural regeneration) is impeded by 
competition from surrounding vegetation, such as grasses, implement spot 
spraying or manual vegetation control to reduce competition pressure and 
plant seedlings to maintain desired seedling density targets. 
Treed Lowlands: 
If establishment and growth of planted seedlings is impeded by wet site 
conditions (e.g., flooding and ingress of invasive species such as cattails), 
modification of surface drainage patterns may be implemented to 
facilitate near-surface water flow. 
If natural regeneration of vegetation is impeded, plant alder seedlings to 
facilitate natural regeneration of shrubs. 
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: 
If natural regeneration is impeded by wet site conditions (e.g., flooding and 
ingress of invasive species such as cattails), modification of surface 
drainage patterns) may be implemented to facilitate near-surface water 
flow. 
If natural regeneration of vegetation is impeded, plant alder seedlings to 
facilitate natural regeneration of shrubs. 
If noxious weed species occur on the Project ROW or on offset locations. 
implement spot spraying or manual control measures, as required  to 
manage weed populations. 
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Objective Monitoring Method Evaluation Criteria Measureable Targets Adaptive Management 

Access Control Aerial Monitoring 
LiDAR Imagery 
360 Photography 
Ground-Based Monitoring 
Establishment Surveys 
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: 
Evidence of access: 
Yes/No 
Evidence of U-turns at access barriers: 
Yes/No 
Motorized access type: 
all-terrain vehicle 
truck 
other 
Access level metrics: 
absent 
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 demonstrate human access is 
prevented and/or limited to low levels within five years following completion 
of restoration activities in caribou range: 
No evidence of motorized access via entry points where access control 
measures are installed on the Project ROW or in offset locations. 
Success of habitat restoration targets, specifically sustained growth trends, is 
a good indicator that human 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 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 Breaks Aerial Monitoring 
LiDAR Imagery 
360 Photography 
Ground-Based Monitoring 
Establishment Surveys 
Performance Surveys 
Remote Camera Monitoring 

Woody debris (log)/earth berms: 
footprint width 
length of berm (perpendicular to ROW) 
length of berm with height ≥1.5 m 
sight-line model results 
Vegetation screens: 
spatial distribution (distance between live woody 
stems) 
height of live woody stems 
percent cover of live woody stems 

Line-of-sight breaks are designed to block sight lines along sections of new 
alignment of the Project ROW and at offset locations within five years 
following completion of restoration in caribou range. 
Line-of-sight is limited to ≤500 m along the linear feature in upland forested 
areas. 
Where log/earth berms are installed to break the line-of-sight, berms are in 
good condition and functional (in terms of blocking line-of-sight). 
Where vegetation screening is used to break the line-of-sight: 
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–site measures and include: 
Where log/earth berms are installed, repairing berms to maintain height 
and length requirements (i.e., revegetating berm to prevent erosion). 
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. 
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Additional guidelines were consulted when developing the measurable targets for the CHRP. 
Reclamation criteria and guidelines for forested areas in Alberta and reforestation standards in 
Alberta specific to the Project area (AENV 2010, 2011; AESRD 2013a) were used to set 
measurable targets for tree seedling densities in upland forested and transitional restoration 
units. Target seedling densities in areas with mounding were adjusted to reflect the limited 
number of suitable planting sites that results from mounding. 

The CHRP measurable targets applied to upland forest restoration units are not suitable for treed 
and shrubby lowland restoration units encountered within the Project footprint. The lowland 
restoration units typically have relatively slow rates of vegetation establishment and growth 
(i.e., wet sites can take longer than 50 years to recover; van Rensen et al. 2015), making tree 
seedling establishment and growth less certain. Rather, guidelines for wetland reclamation 
associated with oil sands mining (AENV 2008) may be used, but they focus on disturbance types 
that are not applicable to pipeline construction and operation. In addition, current research on 
reclamation of bogs and fens (i.e., the treed and shrubby lowland restoration units addressed in 
this CHRP) is in experimental stages and is not addressed in the current guidelines. The Guidelines 
for Reclamation to Forest Vegetation in the Athabasca Oil Sands Region (AENV 2010) includes 
specifications for various indicators using an “end land use” approach that targets reclamation 
of commercial forests, which conceptually provide other ecosystem functions, including wildlife 
habitat. However, the application of these guidelines to the CHRP needs to be approached with 
caution, since they relate to a very different disturbance type (i.e., bitumen mining versus 
pipeline ROW) and are developed for different natural subregions and objectives. With these 
limitations in mind, it is recognized that the AENV guidelines for oil sands reclamation are 
developed for boreal forests with similar attributes to those on the Project and, therefore, the 
thresholds and indicators were used to guide the development of measurable targets for the 
CHRP. In particular, the measurable targets associated with treed and shrubby lowland 
restoration units incorporated the concept of plant community composition as an appropriate 
indicator to assess reclamation status and progress (AENV 2010).  

Plant community composition as described in the Guidelines for Reclamation to Forest 
Vegetation in the Athabasca Oil Sands Region (AENV 2010) and characteristics of healthy plant 
communities within lowlands (i.e., the number and abundance of characteristic species found in 
undisturbed native wetland plant communities and the number of restricted weeds; Cibrowski 
et al. 2012) were used to develop measurable targets for the lowland restoration units in this 
CHRP. AENV 2010 suggests a threshold of two characteristic species in wet poor sites, which was 
derived to be conservative (low) with respect to realistic reclamation success. Given the much 
lower disturbance level associated with pipeline construction and operation compared with oil 
sands mining, two characteristic species within a 15 year monitoring period is likely a reasonable 
measurable target and therefore has been adopted for restoration of the lowland restoration 
units (Table 2). Characteristic species may include vascular and non-vascular plants, provided 
they are species found in the adjacent undisturbed native plant community. They are not limited 
to the two tree species that will be planted (i.e., white spruce and black spruce), but also other 
native vegetation species that will naturally re-vegetate the ROW (see Section 6.1.1). The other 



REVISED FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL 
LOOP NO. 3 (CHINCHAGA SECTION) MAY 2015 

Goal and Objectives of the Final Caribou Habitat Restoration Plan 
April 30, 2015 

 2-15 

measurable targets are the absence of restricted weeds to indicate vegetation community 
health and 80% vegetation cover by characteristic species. 

The evaluation criteria and measurable targets are summarized in Section 2.1. As noted above, 
the site conditions specific to the Project were a key factor in the development of the 
measurable targets, including the natural site characteristics, existing disturbance features and 
activities, regulatory requirements, and construction methods. 

The ability to achieve the CHRP measurable targets will be dependent, in part, on future 
development activities. NGTL recognizes that habitat restoration implemented to reduce the 
Project’s residual effects may be at risk of disturbance due to ongoing industrial activity in 
proximity to the project footprint.  

NGTL will include terms and conditions in new and existing crossing agreements with third parties 
specifying that avoidance of NGTL’s CHRP and OMP measures is preferred. If disturbance does 
occur, the third party will be responsible and accountable for restoring measures to as close as 
practical to pre-disturbance conditions. The third party will be required to comply with all 
reasonable instructions of a NGTL Representative to complete the work.  

Where regulatory (provincial or federal) approval is granted for other projects/land use activities 
that destroy measures implemented by NGTL for the CHRP, the area of influence within the 
Project footprint will be excluded from the final determination of restoration success upon 
completion of the monitoring program. These locations will be tracked in monitoring reports filed 
after each monitoring year (see CHROMMP). 

A repeated measures monitoring study design using the evaluation criteria will be developed to 
test whether the restored footprint meets the measurable targets. A summary of the monitoring 
and adaptive management plan is provided in Section 6.0.  The approach to validate effects 
predictions and restoration success is described in the revised Final CHRP and the detailed 
monitoring and adaptive management plan will be described in the CHROMMP.  

2.2 RESTORATION UNITS AND MEASURES 

Restoration units were developed in the Preliminary CHRP (Appendix A) to describe the habitat 
characteristics within the Project footprint, which affect the habitat restoration measures that 
can be applied to each site. The restoration units are based on ecosite phases mapped along 
the Project footprint. However, the ecosite phases were derived from a vegetation community 
model based on Alberta Vegetation Inventory (AVI) data and there is a margin of error 
associated with ecosite phase mapping.  

The restoration units identified in Table 2 and on the alignment sheets in Appendix B were 
derived from a combination of ecosite phase mapping, field data, aerial imagery, satellite 
imagery and notes documented by Environmental Inspectors during construction. The rationale 
for selection of restoration measures is closely tied to the restoration units. 
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2.3 HABITAT RESTORATION/NATIVE VEGETATION RE-ESTABLISHMENT 

The objective of native vegetation re-establishment for the revised Final CHRP is to restore 
equivalent land capability of habitat along the ROW. Under this paradigm, the objective is to 
support and promote native vegetation establishment so that it has similar characteristics 
(e.g., composition) to native vegetation that existed before pipeline construction. This will be 
completed through natural re-vegetation (i.e., minimum disturbance areas) and tree planting 
along the ROW. Minimum disturbance construction is a promising approach for promoting 
native vegetation re-establishment (see Section 3.2.4) and was conducted along the ROW 
where it was safe to do so. Specifically, minimum disturbance construction was done where the 
terrain was flat. Soil stripping and grading is necessary on sidehills and steep slopes to ensure a 
safe work environment. Established reclamation and forestry reforestation practices will be 
applied to promote native vegetation re-establishment where tree planting is required 
(see Section 4.2.2). 

2.4 ACCESS CONTROL 

The creation of new access is a relatively minor issue for the Project because it parallels existing 
ROWs for much of its length. Thus, little or no new access will be created as a result of the 
Project. Nevertheless, there is an opportunity for the Project to positively contribute to caribou 
habitat in the area by implementing access control along the Project ROW. Access control 
measures were implemented with the primary intention of blocking human use of the ROW. 
There is evidence that linear features enhance predator movement across landscapes 
(see Section 3 of Preliminary CHRP, Appendix A). However, control of predator access and 
movement along wide linear features may require intensive rollback treatments to be effective, 
which can increase fire risk and may impede operational access for maintenance. Predator 
access control was not prescribed as part of the revised Final CHRP. 

Access control measures were recommended at intersections of the Project ROW with existing 
perpendicular linear features (e.g., roads, utility corridors, seismic lines, etc.) to reduce access 
between the ROW and existing linear features. Specifically, access control will be implemented 
during operation where existing seasonal or all-weather roads intersect the ROW at 19 separate 
sites (see Table 5 and Appendix B for locations). Access control measures include use of rollback 
(i.e., large logs) (Figure 3), site preparation such as mounding (Figure 4), fabricated line-of-sight 
screens, and minimum-disturbance hand-cutting of vegetation (Figure 5). In addition, willow 
staking of riparian areas traversed by the ROW will create vegetation barriers. 

Measures to evaluate human use include ground-based monitoring criteria such as evidence of 
vehicular access and/or U-turns, the type of vehicle access (e.g., ATV, truck) and the intensity of 
use (see Table 2). For example, an access controlled site may be considered successful where 
vehicular tracks or trails are evident but difficult to discern or infrequently used, or requiring 
adaptive management where tracks or trails appear to be highly used, vegetation is trampled, 
and bare ground is visible. Adaptive management measures will consider the location, source, 
and type of access to inform corrective action strategies.  
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Figure 3 Example of Rollback Spread at a Road Intersection with a Pipeline ROW 

from the Air (left) and Ground (right) 

 

  
Figure 4 Example of Mounding along a Pipeline ROW from the Air (left) and Ground 

(right) 
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Figure 5 Example of Minimum Disturbance Construction, Hand-Cutting of 

Vegetation along a Pipeline ROW, at a Road Intersection 

2.5 LINE-OF-SIGHT BLOCKING 

Linear features create open habitats that are easier for humans and wildlife to see along and 
travel through than forest. Line-of-sight blocks along linear features are intended to reduce 
human use and possibly wildlife predator travel and visibility of their prey. This may mitigate 
increased predator hunting efficiency due to linear feature development, which might 
ultimately mitigate caribou mortality risk (see Section 3 of Preliminary CHRP). 

Similar to access control, line-of-sight blocking is a challenge to implement  because the Project 
parallels an existing ROW, which does not have line-of-sight blocks. To reduce Project residual 
effects  line-of-sight blocks will be implemented along the Project ROW at locations where they 
are most likely to be successful. 

Line-of-sight blocks will be established at a minimum of 500 m intervals within 15 years along the 
Project ROW where no topographic or route features (e.g., dog-legs in the ROW) occur. 
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There are no provincial guidelines in Alberta for line-of-sight management for linear features. 
Reclamation programs for previous developments in Alberta have targeted maximum sight lines 
of 400 m (Golder 2007, DES 2004). Operating practices for energy development in sensitive 
caribou range in BC (BC Ministry of Environment 2011) suggest implementing line-of-sight 
management every 500 m on linear features that do not share a ROW boundary with a road 
(see Section 3.2.1). 

Line-of-sight blocks include planting vegetation (e.g., tree planting or willow staking), fabricated 
site screens and minimal disturbance construction to preserve vegetation (Figure 3). Line-of-sight 
blocks will be implemented at locations with sight lines >500m, particularly where they 
intersected with existing road access. Trees will be planted in an alternating pattern across the 
pipeline centreline along portions of the ROW (Figure 6). Specifically, trees will be planted across 
the centreline with open vegetation left at alternating sides of the ROW along some sections. 
This alternating vegetation pattern will create a line-of-sight break (Figure 6). Details on exact 
configuration of seedling planting to achieve line-of-sight breaks depend on as-built location of 
the pipe centreline and adjacent linear disturbances. Figure 6a illustrates the potential planting 
configuration at locations where there is no disturbance parallel to an NGTL ROW. Figure 6b 
illustrates the potential planting configuration where the adjacent disturbance is an existing 
NGTL ROW. Figure 6c illustrates the potential planting configuration where the adjacent 
disturbance is an existing third-party ROW. 

Topography, bends in the ROW, minimum disturbance construction to preserve vegetation and 
willow staking create immediate line-of-sight blocks (i.e., create visual barriers after restoration 
activities are implemented). However, short-term barriers were not necessarily implemented 
every 500 m along the ROW, as the objective is to create line-of-sight blocks at least every 500 m 
along the ROW in the long term, after 15 years. Vegetation planting, including at staggered 
intervals across the pipeline centreline, will establish these blocks. Therefore, vegetation planting 
will create long-term line-of-sight blocks <500 m apart.  
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Figure 6 Seedling Planting with Line-of-Sight Breaks 
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2.6 ASSUMPTIONS AND LIMITATIONS 

Habitat restoration assumes that caribou will be able to maintain adequate spatial separation 
from predators, i.e., pre-disturbance levels of mortality risk (Athabasca Landscape Team 2009). 
Restoration of the ROW is also expected to mitigate caribou avoidance of the ROW (i.e., within 
a zone of influence) (Oberg 2001). As such, habitat restoration is expected to mitigate the 
residual effects of the Project on caribou over the long-term (i.e., longer than 15 years). Although 
there is uncertainty in the effectiveness of some measures prescribed to restore habitat, the 
assumption is made that habitat restoration will be effective in the long-term. In addition, 
monitoring and adaptive management will be completed to systematically evaluate program 
outcomes and address unsuccessful restoration measures by adjusting or supplementing how 
these measures are implemented.  

Restoration of habitat within the ROW through implementation of the CHRP will not completely 
eliminate the residual effects of the Project on caribou habitat. Maintenance of low vegetation 
heights over the pipeline centreline is required to comply with operational standards and 
regulations for monitoring and safe operation. NGTL has updated its operational standards to 
allow for alternating plantings of woody vegetation over the pipeline centreline, allowing for a 
narrow, meandering access line over the centreline (Figure 6). The result is that the CHRP 
treatments applied within segments of the project footprint that are planted with tree seedlings 
are expected to achieve the targets set out for the CHRP and effectively eliminate Project 
residual effects along those segments in the long-term. For quantification of residual habitat loss, 
it is assumed that there are no residual effects on the segments of the Project footprint that are 
planted with trees. 

Where the CHRP prescribes natural regeneration as the primary treatment for re-vegetation of 
the project footprint, NGTL conservatively assumes that the 10 m wide area over the pipeline 
centreline will be periodically maintained to provide access for operational purposes. This area 
will not achieve the measurable targets for the CHRP and is quantified as residual caribou 
habitat loss. 

The lag time required to achieve habitat value equivalent to pre-construction conditions is an 
important consideration and discussed further in the OMP. Residual effects within restored 
segments of the project footprint will extend over the long-term, until vegetation community 
composition and structure has matured to a seral stage that is presumed to provide functional 
caribou habitat and restore pre-disturbance predator-prey dynamics. 

2.7 SUMMARY 

The three objectives of the revised Final CHRP are complementary. Native vegetation re-
establishment ultimately provides access control and line-of-sight blocking, which might support 
vegetation re-establishment by reducing vegetation trampling along the ROW. Nevertheless, 
an important consideration of caribou habitat restoration is that the scientific understanding of 
the relationship between linear access, native vegetation, access control, line-of-sight blocking 
and caribou mortality is correlative. Measuring the mechanistic relationship between habitat 
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restoration and caribou mortality is outside of the scope of the revised Final CHRP. The 
evaluation criteria described here focuses on measuring the direct effects of restoration to infer 
any indirect effect on caribou mortality risk. That is, if restoration is successful, than it is inferred 
that there will be few or no negative residual effects of the Project on caribou mortality risk. 
The three restoration objectives are complementary to promote successful and rapid restoration 
of caribou habitat. 



REVISED FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL 
LOOP NO. 3 (CHINCHAGA SECTION) MAY 2015 

Updates from the Preliminary CHRP 
April 30, 2015 

 3-23 

3 UPDATES FROM THE PRELIMINARY CHRP 

This section discusses specific updates or modifications to the Preliminary CHRP that were 
incorporated into the Final CHRP (submitted November 2014). This included an updated 
literature review (Section 3.1) and documentation of how NEB comments on the Preliminary 
CHRP were incorporated into the Final CHRP, including if and how they influenced decision 
making criteria (Section 3.2). Further comments were received from the NEB on the Final CHRP, 
and revisions were made to the Final CHRP and are provided in the revised Final CHRP (i.e., this 
document). Details of the NEB comments on the Final CHRP and how they are addressed in 
revised Final CHRP are provided in Section 1.0.  

3.1 UPDATED LITERATURE REVIEW 

A literature review was conducted in June 2014 an additional literature has since been 
incorporated to ensure that NGTL considered the most recent published knowledge of caribou 
habitat restoration in the Final CHRP and revised Final CHRP. Restoration of disturbed habitat has 
become one of the key components for caribou conservation, and has been identified in the 
federal boreal caribou recovery strategy (Environment Canada 2012) and in Alberta boreal 
caribou recovery planning efforts (GoA2011). The literature review was conducted using a 
systematic approach and standard research techniques including the use of in-house reference 
material and querying online scholarly databases using keywords and phrases. The literature 
review for the Final CHRP included a search of the following databases: 

 Google 
 Google Scholar 
 BioOne 
 Web of Science 
 Cumulative Environmental Management Association (CEMA) database 
 Oil Sands Research and Information Network (OSRIN) database 

The following combinations of search terms were included in the literature review: 

 Caribou habitat restoration 
 Boreal forest restoration 
 Linear feature restoration in boreal forest 

In addition to the literature search, Stantec attended the 15th North American Caribou 
Workshop, where seven papers related to habitat restoration for caribou were presented 
(Reid 2014; Bentham and Coupal 2014; Keim et al. 2014; Saxena et al. 2014; Dickie et al. 2014; 
Finnegan et al. 2014; Cody et al. 2014). Key messages from those presentations that are relevant 
to the revised Final CHRP are summarized here. 
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Most of the new information obtained in the recent literature review is related to use of rollback 
and monitoring wildlife use of restored linear features. Key references related to use of rollback 
include the updated GoA Enhanced Approval Process (GoA 2013), specifically related to 
industrial operation in caribou range and the rollback management guides provided by Pyper 
and Vinge (2012) and Vinge and Pyper (2012). Vinge and Pyper (2012) highlight the advantages 
of using rollback to enhance re-vegetation of disturbed area. Specifically, they summarize the 
benefits of using whole logs to create microsites and use of rollback along as much of the ROW 
as possible to control access, both of which can enhance the speed and success of vegetation 
re-establishment. They recommend using rollback volumes of 60 to 100m3/ha in upland areas 
and 30 to 50m3/ha in lowland areas. They also provide a visual guide (Pyper and Vinge 2012) to 
help operators achieve these targets. The advantages of rollback are reflected by the GoA, 
as they recommend using rollback at least 40% of the ROW length, as long as sections of 
rollback do not exceed 250 m lomg and are separated by 25 m to minimize fire risk (GoA 2013). 

Results of research on wildlife species using linear features, including pipelines, and response to 
restoration treatments is emerging. Black bears (Ursus americanus) have recently been found to 
use seismic lines more than 2 m wide more than forest interior, suggesting they may use linear 
features to increase their ability to capture prey, including caribou (Tigner et al. 2014). 
Wolves have been found to use linear features 1.25 to 2 times more than expected and move 
1.3 to 3.3 times faster on linear features than non-linear habitats in the oil sands region of Alberta 
(Dickie et al. 2014). Similarly, wolves in northeastern BC were found to be 1.5 times more likely to 
move to seismic lines and 3 times more likely to move to roads  than other habitats, and 
travelled 4.2 times faster on roads than other habitats (DeMars et al. 2014). Although the link 
between predator movement and caribou mortality has not been mechanistically determined, 
these results support the theory that linear features may contribute to increased caribou 
mortality risk by increasing landscape permeability to these species. Some very preliminary 
results of intensive linear feature blockages suggest that this type of mitigation can be effective 
at reducing wildlife use of linear features. Application of high densities of salvage logs (i.e., 
rollback) at linear feature intersections reduces human use of linear features by 100%, wolf use of 
linear features by 90%, and deer use of linear features by 50% (Keim et al. 2014). However, a 
limitation of this recommendation is that it requires very large amounts of woody debris, which 
may not be available, may pose a fire risk and may impede natural vegetation growth 
(see consultation with AESRD in Section 7.0). Therefore, it is not recommended in the revised Final 
CHRP. 

Winter tree planting and mechanically bending live trees into the ROW are emerging mitigation 
options currently being implemented in the oil sands region of Alberta (Reid 2014; Cody et al. 
2014). Tree bending may be particularly promising as it promotes natural re-vegetation by 
increasing cone deposition onto the ROW and creating microsites through shading and 
dropped dead woody debris. However, these mitigation measures are only initially being 
evaluated and their utility remains unknown. Furthermore, they were applied on narrower 
seismic lines rather than pipeline ROWs. Therefore, they are not proposed in the revised Final 
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CHRP, but may be considered in the future as part of adaptive management if the restoration 
plans proposed in the revised Final CHRP are unsuccessful. 

Caribou habitat restoration is receiving increasing research attention and it is anticipated that 
methods to restore habitat will continue to tested and modified in the near future. NGTL will 
continue to incorporate this new information as part of post-construction monitoring and 
adaptive management, and in development of the CHROMMP, as well as subsequent CHRPs to 
be completed for other projects. 

3.2 RESPONSE TO NEB COMMENTS ON THE PRELIMINARY CHRP 

Feedback obtained from the NEB on the Preliminary CHRP was filed and was incorporated in the 
Final CHRP. The updates are summarized in a revision log (Table 3). Additional feedback was 
obtained from the NEB on the Final CHRP and has been incorporated into the revised Final CHRP 
(this document). Details of this revision are described in Section 1.0.  
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Table 3 Revision Log of Changes to Restoration Measures from the Preliminary CHRP 

Issue/Comment Amendment/Action 
Reference – 

revised Final CHRP 

NEB comment to reconcile 50 m line-of-site in 
literature with 500 m line-of-site used in the 
decision tree. 

Provided explanation for 500 m  
line-of-sight threshold in decision trees (Section 2.3): 
“There are no provincial guidelines in Alberta for line-of-sight 
management for linear features. Reclamation programs for previous 
developments in Alberta have targeted maximum sight lines of 400 
m (Golder 2007, DES 2004). Operating practices for energy 
development in sensitive caribou range in BC (BC Ministry of 
Environment 2011) suggest implementing line-of-sight management 
every 500 m on linear features that do not share a ROW boundary 
with a road.” 

Section 3.2.1 

NEB comment: Clarify whether the proposed 
5 year monitoring period is just a preliminary 
minimum period that would feed into a 
CHROMMP.  

Section 3.2.2 now provides details that 15 years is a preliminary 
monitoring period and that during the 15 years adaptive 
management will be implemented to determine whether additional 
restoration treatments will be implemented, or whether the residual 
effects will be offset. If restoration treatments are on trajectory to 
achieve targets after 15 years they will be deemed successful (i.e., 
no residual effects). 

Section 3.2.2 

NEB comment: Where do the quantifiable 
targets come from (e.g., 70% survival rate)? 

Target has been increased to 80% success rate (see Section 3.2.3) for 
the following reasons: 
Consistent with NWML and Leismer to Kettle River plans. 
These plans provide rationale that equivalent land capability is 
achieved when the reclaimed fall within 20% of ‘control values’ 
(AENV 2001), where ‘control’ is considered 100% survival in 
surrounding landscape. 
They indicate reforestation standards in Alberta require a minimum of 
80% stocking of regeneration sites (AESRD 2013a). 
Provides a consistent target for evaluating success across projects. 

Section 3.2.3 
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Issue/Comment Amendment/Action 
Reference – 

revised Final CHRP 

NEB comment: “Are uncertainties already 
calculated in the quantifiable targets? Or how 
will time lags and uncertainties be carried 
forward to the OMP?” 

Section 3.2.3 provides a description of how restoration targets will be 
used. Specifically, it states that post-construction monitoring will be 
used to evaluate if the restoration treatments are on a trajectory to 
achieving the targets, and if not, further restoration treatments or 
offsets will be implemented. These will be described in detail in the 
OMP and CHROMMP. 

Section 3.2.3 

NEB question: “How do restoration units 
compare to habitat types? 

 “Restoration units” were identified from “habitat types” that were 
determined using ecosite phase data. 

All sections 

NEB question: “Will any ongoing 
management/planned succession practices be 
used in those areas that will undergo natural 
regeneration? Or would natural regeneration 
be an entirely hands off approach?” 

Section 3.2.4 addresses this section by describing that natural 
regeneration will essentially be hands off.  

Section 3.2.4 

NEB comment: “Further clarification around 
how opportunities and constraints determine 
the choice of restoration method…” is needed. 

Sections 2.1 to 2.5 describe the opportunities and constraints for the 
restoration methods.  

Sections 2.1 to 2.5 

NEB question whether any new literature 
sources were viewed since one year ago. 
NEB comment to provide a discussion of how 
NGTL will continue to incorporate new research 
ideas into the CHRP over time, the date of the 
last literature search and to have a clear 
reproducible methodology for future literature 
reviews. 

Section 3.0 summarizes all updates to the Preliminary CHRP. Section 
3.1 describes results of the updated literature review, how and when 
it was completed and how new information was incorporated.  

Section 3.0 and 3.1. 

NEB comment: How do restoration targets link to 
OMP, for example if 70% restoration target is 
met will 30% be offset? 

We now clarify in Section 2.1 that measures ≤ 20% of targets will not 
be offset, but targets > 20% and that can’t be mitigated in adaptive 
management will be offset.  

Section 2.1 

NEB comment: Evaluation criteria, performance 
measures and targets do not always match-up 
and often use different measures entirely.  

This refers to Table 4 in the Preliminary CHRP. The Table (now Table 2) 
has been re-organized so that each CHRP objective is aligned with 
its restoration targets and measures. Objectives align with the 
appropriate mitigation type, by habitat type. 

Section 2.1, Table 2 
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Issue/Comment Amendment/Action 
Reference – 

revised Final CHRP 

NEB comment: The link between caribou 
habitat, caribou mortality risk, restoration targets 
and evaluation and performance criteria are 
unclear.  

Section 3.1 now explains that the linkage between caribou mortality 
and restoration is correlative; therefore the focus is on measuring the 
direct effects of restoration measures on habitat to infer a reduced 
effect on caribou mortality risk.  

Section 3.1 

NEB comment: A concordance table is needed 
in the Final CHRP to track how NGTL addressed 
the NEB comments on the Preliminary CHRP. 
NEB certificate Condition 10 requirement to 
document “any updates” to the Preliminary 
CHRP “that includes the rationale for any 
changes to decision making criteria.” 

Section 3.0 summarizes all updates to the Preliminary CHRP and 
provides a concordance table (Table 3) where each NEB comment 
is a separate row and a description of where and how the comment 
was addressed is provided.  

Section 3.0, Table 3 

NEB certificate condition 10 requirement to 
provide “a complete table of caribou habitat 
restoration sites, including but not limited to 
location, spatial area, description of habitat 
quality, site-specific restoration activities and 
challenges; 

Table 5 in Section 4.3 provides this information. Section 4.3, Table 5 

NEB certificate condition 10 requirement to 
provide “maps or Environmental Alignment 
Sheets showing the locations of the sites.” 

Appendix B includes the restoration sites alignment sheet. Appendix B 

NEB certificate condition 10 requirement to “a 
quantitative and qualitative assessment of the 
total area of direct disturbance to caribou 
habitat that will be restored, the duration of 
spatial disturbance, and the areal extent of the 
resulting residual effects to be offset, which also 
includes indirect disturbance.” 

Sections 5.0 and 5.2.1. and Table 6 quantify the total area of direct 
disturbance to caribou habitat that will be restored, the duration of 
spatial disturbance, and the areal extent of the resulting residual 
effects to be offset, including indirect disturbance. 

Section 5.0, 5.2.1 
Table 6. 

NEB certificate Condition 10 requirement to 
provide “Evidence and summary of 
consultation with Environment Canada and 
provincial authorities regarding the Final CHRP.” 

Section 5.0 and Table 7 summarizes consultation with Environment 
Canada and provincial authorities. 

Section 5.0, Table 7 
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3.2.1 Line-of-sight Blocks 

Clarification was requested regarding the use of a 500 m line-of-sight break in the Preliminary 
CHRP when in the literature review it was stated that “line-of-sight measured on the 
re-vegetating seismic lines was typically less than 50 m after 20 years” (Stantec 2013). 
An important clarification about this statement is needed, as it refers to line-of-sight measured 
20 years after restoration, when vegetation was already established. The Preliminary CHRP 
recommended a 500 m line-of-sight break as an initial mitigation until vegetation became 
established. A 500 m line-of-sight break is consistent with linear feature restoration guidelines in 
Alberta and BC (see Section 2.3). Native vegetation re-establishment is a higher mitigation 
priority than line-of-sight breaks because vegetation will ultimately create visual and access 
barriers along the entire ROW. Once vegetation is re-established it is anticipated that line-of-sight 
breaks in the Project ROW will be shorter and more typical of re-vegetated seismic lines (i.e., less 
than 50 m). The 500 m line-of-sight break decision tree from the Preliminary CHRP was therefore 
applied to the revised Final CHRP. 

3.2.2 Monitoring Period 

A five year post-restoration monitoring period was recommended in the Preliminary CHRP, 
but later changed to a 15 year monitoring period. Additional monitoring was recommended in 
the CHRP (See Section 6.0). 

3.2.3 Restoration Targets 

Restoration targets have been revised based on the recent literature review (2014). The rationale 
for some of the targets discussed in the Preliminary CHRP is clarified and specific targets have 
been developed as part of the revised Final CHRP (Section 2.1) that was not discussed in the 
Preliminary CHRP. 

Sustained vegetation growth in 70% of restoration sites was proposed in the Preliminary CHRP. 
However, this target was not consistent with AESRD recommendations, which proposed that 
80% of restoration sites should be re-vegetated to be considered successful restoration. AESRD 
provided detailed rationale for this target, including Alberta reforestation standards (AESRD 
2013a) and the Alberta Reclamation Assessment Criteria for Pipelines (AENV 2001) and therefore 
this target was adopted in the revised Final CHRP. Using a consistent target across NGTL projects 
allows for a ‘meta-analysis’ of restoration success (i.e., analysis of results from multiple projects). 
This approach enhances adaptive management by providing similar data across projects to 
evaluate restoration treatments within the context of local environmental conditions. 

More specific restoration targets have been provided in Table 2. These include a specific 
planting density target for seedlings, levels of human use and line-of-sight distances. A planting 
density of 1,600 to 2,400 stems/ha has been proposed as a restoration target in upland areas, 
and 800 to 2,000 stems/ha in lowland and mounded areas. Again, this provides a target 
consistent with forestry standards across Canada (Golder 2014; TERA 2014). 
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Maintaining a ‘low’ level or no human use along the ROW is another target. This will be 
measured qualitatively by looking for evidence of human use at restoration sites. 

The restoration targets identified here are supported by regulatory restoration guidelines. 
The purpose of monitoring is to determine if habitat restoration locations achieve their respective 
targets in the short term (less than 15 years) and long term (more than 15 years) term. If yes, 
restoration would be considered successful. If no, additional mitigation and adaptive 
management actions will be implemented, which is discussed in the CHROMMP. 

3.2.4 Natural Re-vegetation 

Natural re-vegetation will occur at some locations along the ROW (see Table 5 and Appendix B), 
particularly where minimum disturbance practices were implemented or in wet lowland areas 
with little soil, as indicated by poor tree growth in neighboring sites. Based on the literature 
review in the Preliminary CHRP (Stantec 2013), because restoration treatments are not well 
evaluated,  the success of natural re-vegetation versus other treatment types is unknown. It is 
predicted here that natural re-vegetation of minimally disturbed sites should be successful, as 
long as human use is kept to a minimum. Monitoring for 15 years post-construction is a key 
aspect of the revised Final CHRP and will be used to evaluate if this prediction is correct. 

Natural re-vegetation is a “hands-off” approach to restoration where the primary objective is to 
avoid disturbing vegetation and soil. Surface disturbance (e.g., compaction or removal of soil) 
can slow or prevent the recovery of native vegetation on industrial developments. For example, 
Osko and Glasgow (2010) measured a few hundred stems per hectare (stems/ha) of aspen on 
highly disturbed (i.e., stripped-soil) wellsites compared with 10,000 to 15,000 stems/ha of aspen 
on minimum disturbance construction wellsites, indicating minimum disturbance resulted in two 
orders of magnitude higher vegetation biomass recovery. Similarly, seismic lines cleared by a 
bulldozer and left to restore on their own may take as long as 112 years to reach 95% recovery to 
woody vegetation (Lee and Boutin 2006).  

Minimum disturbance was conducted as part of the CHRP where it was safe for equipment to 
operate without soil stripping and grading (i.e., flat terrain) by minimizing surface disturbance 
and soil stripping during construction. Surface disturbance will also be minimized post-
construction through limiting all-terrain vehicle (ATV) travel on the site (i.e., access control). 
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4 CARIBOU HABITAT RESTORATION SITE PRESCRIPTIONS 

This section includes a detailed table of proposed habitat restoration sites, including the 
location, habitat, and site-specific restoration activities for each site, as well as a restoration 
schedule. This is supplemented by alignment sheets with the location of each of these proposed 
habitat restoration sites (Appendix B). Together these provide a detailed restoration plan along 
the Project route. 

4.1 SCHEDULE 

Restoration measures implemented during the construction and rough clean-up phase (winter 
2013/2014) included the following: 

 Minimum disturbance construction that will facilitate natural regeneration 
 Bio-engineering (e.g., geotextile soil wraps or “coir lifts”) of watercourse banks and riparian 

areas 
 Retention and spreading of woody debris for erosion control, improved microsite conditions 

(i.e., to enhance seedling survival) and access control (note: woody debris was retained 
on-site in some locations and will be spread during final clean-up) 

 Retention of vegetation across portions of the project footprint at select road crossings to 
break line-of-sight (i.e., visual screens) 

The locations of these measures are shown on the Environmental Alignment Sheets (Appendix B). 
Going forward, the proposed habitat restoration schedule is listed below and in Table 4. The 
schedule includes the following: 

 Fall 2014: nursery seedling procurement 
 Winter 2015: final clean-up and restoration measures, including recontouring surface soils, 

installing drainage and erosion control measures, additional bio-engineering at watercourse 
banks and riparian areas (e.g., geotextile erosion control), spreading mulch in areas where 
depth is too thick, spreading woody debris and mounding for access control and creation of 
microsites 

 Summer/fall 2015: seedling planting; willow cutting collection and staking 
 Summer/fall 2016: contingency plan for additional planting/staking and/or mounding at 

select locations, in the event that unforeseen circumstances prevent completion of CHRP 
measures during 2015 

The scheduling of the habitat restoration work considered that seasonal access constraints 
(i.e., frozen conditions and adequate snow) are required to accommodate vehicle and 
machinery travel along the ROW, as well as to protect areas of minimum disturbance during 
clean-up activities, comply with sensitive and/or restricted activity periods for caribou and other 
wildlife, and provide adequate lead time for the production of nursery seedlings. An 
“early-in/early-out” approach was taken for final clean-up work in winter 2015 and final clean-up 
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was completed before the February 15 recommended timing restriction within caribou ranges in 
Alberta (GOA 2013). 

Scheduling of monitoring will be detailed in the CHROMMP. The implementation of CHRP 
measures will be documented and sample plots will be established to form the basis of 
monitoring. Monitoring will commence in the first growing season following completion of habitat 
restoration measures (i.e., Q3 2015) and will continue for 15 years (i.e., 2030). Implementation of 
adaptive management protocols, if warranted, will depend on the monitoring schedule as well 
as the seasonal, wildlife sensitivity and logistical considerations described above. 

Table 4 Schedule of Habitat Restoration Measures 2014-2015 

Activity 

2014 2015 

Q3 Q4 Q1 Q2 Q3 Q4 

 February 15 
↓  

July 15 
↓ 

 

Field Assessments 
and Planning 

      

Seedling 
Procurement 

        

Nursery Seedlings 
Grown 

       

Final Clean-up and 
Winter Restoration 

        

Collect Willow 
Cuttings 

       

Bio-Engineering 
(Willow Staking) 

       

Plant Seedlings        

 

4.2 STANDARDS AND SPECIFICATIONS 

There are no existing specifications for the design and implementation of caribou habitat 
restoration. As a result, relevant standards and guidelines for forestry (AESRD 2013a), reclamation 
of pipelines, wellsites and associated facilities (AENV 2001, 2011), reclamation of oil sands 
development (AENV 2008, 2010; AESRD 2013b) and results of caribou habitat restoration 
research were used to develop specifications for the CHRP. In addition, information obtained 
from the literature review provided in the Preliminary CHRP and updated in the revised Final 
CHRP was considered. 

Given the limited quantitative information available regarding monitoring and success of 
restoration, and the uncertainty associated with the effectiveness of various restoration 
measures for different ecosites in different parts of Alberta, the specifications identify 
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acceptable ranges for the implementation of restoration measures. The following specifications 
will be applied to the restoration measures. 

4.2.1 Minimum Disturbance Construction 

NGTL implemented minimum surface disturbance construction techniques to facilitate natural 
re-vegetation (Appendix B; Table 5). Minimum disturbance construction techniques included 
limiting grading and soil salvage on flat terrain, hand-cutting or mowing of vegetation (Figure 5), 
and snow padding over vegetation. Hand-cutting/snow padding was implemented at 
intersections with other linear features to facilitate rapid vegetation recovery to create access and 
line-of-sight barriers.  

4.2.2 Conifer Tree Planting 

Tree planting densities are based on western Canadian forestry recommendations, which 
typically range from 1,500- 2,500 stems/ha (MacDonald et al. 2012). Specific to oil and gas 
developments, the GoA Reclamation Criteria for Wellsites and Associated Facilities for Forested 
Lands (AENV 2011) recommends that upland sites should be planted with merchantable species 
at 2,000 stems/ha. Similarly, the guidelines for forest reclamation in the oil sands region 
(AENV 2010) specify planting densities of conifer (pine and white spruce) seedlings in dry, moist 
poor or moist rich site types of 1,400-2,000 stems/ha and planting densities of black spruce at 
1,400-2,800 stems/ha in wet poor sites. 

The objective of the revised Final CHRP is to plant 1,600-2,400 stems/ha with the goal of 
establishing 2,000 stems/ha in upland sites. Upland sites will be planted with either white spruce 
or lodgepole pine (Appendix B; Table 5). Lowland and mounded sites will be planted with black 
spruce (Appendix B; Table 5). 

4.2.3 Alternating Tree Planting Across the ROW 

To comply with Canadian Standards Association (CSA) CSA-Z662-11, the pipeline must be 
accessible for emergency and operational purposes. However, to create line-of-sight breaks, 
tree planting will cross the centre of the ROW at alternating sections along the ROW (Figure 6). 
Alternating tree planting sections of the ROW will occur at least every 500 m along the ROW 
where tree planting is recommended to maintain line-of-sight breaks. 

4.2.4 Mounding 

Mounding (excavations approximately 0.3 m to 0.75 m deep) will be implemented at applicable 
lowland sites and transition sites between upland and lowland sites. It will be targeted in wet to 
moderately wet areas with sufficient mineral soil to support tree growth, particularly at 
intersections with other linear features with these conditions for access control (Appendix B; 
Table 5). Mounding will not be done anywhere on the ROW within 5 m of the pipeline to comply 
with the CSA Oil and Gas Pipeline Systems Standard Z662-11, which restricts ground disturbance 
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by heavy machinery within 5 m of the pipeline (CSA 2011). Black spruce will be planted two per 
mound to achieve tree planting densities of at 800-2,000 stems stems/ha with the goal of 
establishing 1,400 stems/ha. 

4.2.5 Willow Staking 

Native willow from nearby locations with high densities of willow will be cut into stakes and 
planted along restored riparian areas. Willow staking will contribute to stabilization of the banks 
of waterbodies traversed by the pipeline, as well as to creating line-of-sight and access barriers 
along the ROW (Appendix B; Table 5). 

4.2.6 Rollback 

Rollback (i.e., logs) will be used primarily to control access, and secondarily to provide microsites 
for re-vegetation along the ROW. Availability of large woody debris is limited. Furthermore, 
forestry companies and AESRD are concerned with the additional risk of fire due to placing 
concentrated amounts of woody debris on the ROW. Therefore, rollback will be targeted to sites 
where the ROW intersects other linear features (Appendix B; Table 5). Rollback will be placed in 
> 50 m long sections to a maximum of 250 m, if sufficient material is available and will be placed 
where the ROW narrows to maximize the length of rollback. Rollback will be placed by stacking 
layers of logs spaced a few metres apart on top of each other at a perpendicular angle 
(Figure 2). Thus, it will create a barrier approximately 1 m high with spacing that allows for trees 
to be planted among the logs. Trees planted among rollback will be planted at a density of 
1,600-2,400 stems/ha with the goal of establishing 2,000 stems/ha. 

4.3 RATIONALE FOR SITE SELECTION AND RESTORATION MEASURES 

Restoration sites were selected based on local site conditions and using the decision trees 
developed in the Preliminary CHRP (Figure 2a, 2b and 2c). Local site conditions were 
determined based on a post-construction site visit completed in September 2014. The decision 
tree was developed based on a literature review completed in the Preliminary CHRP that was 
updated in Section 3.0. Final clean-up and restoration of the Project ROW will be completed in 
spring/summer of 2015. Monitoring will commence the following year in fall 2016. 
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Table 5 List of Caribou Habitat Restoration Sites along the Chinchaga Lateral Loop No. 3 

Kilometer Post 
(Start - End) Legal Location (W6M) Restoration Unit/Habitat Type Objectives Restoration Measures1 Details2 

Implementation Schedule3 
Status C FC R-NF 

0.000 to 0.004 NE 26-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

0.004 to 0.079 NE 26-094-02 to SE 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

0.079 to 0.212 SE 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1112 seedlings). 

- -  In progress 

0.212 to 0.221 SE 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Hand cut vegetation. Intersection with existing road. Vegetation was hand 
cut along the edge of the intersecting road to 
maintain a visual barrier from the existing road and 
promote rapid vegetation recovery. 

 - - Complete 

0.221 to 0.251 SE 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

0.251 to 0.259 SE 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Hand cut vegetation. Intersection with existing road. Vegetation was hand 
cut along the edge of the intersecting road to 
maintain a visual barrier from the existing road and 
promote rapid vegetation recovery. 

 - - Complete 

0.259 to 0.331 SE 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(606 seedlings). 

- -  In progress 

0.331 to 0.688 SE 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant black spruce. Black spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,728  seedlings). 
Bend in ROW creates line-of-sight barrier.  

- -  In progress 

0.688 to 0.753 SE 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(376 seedlings). 

- -  In progress 

0.753 to 0.828 SE 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

0.828 to 0.846 SE 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(606 seedlings). 

- -  In progress 

0.846 to 0.913 SE 35-094-02 to NW 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant white spruce. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. Rollback 
will be stacked perpendicular with spaces between 
logs to allow for tree planting. White spruce will be 
planted to a target density of 2,000 trees/ha with a 
range of 1,600-2,400 trees/ha (578 seedlings). 

-   In progress 

0.913 to 0.973 NW 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(540 seedlings). 

- -  In progress 

0.973 to 1.028 NW 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 
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1.028 to 1.090 NW 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(460 seedlings). 

- -  In progress 

1.090 to 1.169 NW 35-094-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant white spruce. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. White 
spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(346 seedlings). 

-   In progress 

1.169 to 1.514 NW 35-094-02 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,728 seedlings). 

- -  In progress 

1.514 to 1.682 NW 35-094-02 Upland Deciduous/Mixedwood 
Transitional 
Treed Lowland 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant black spruce. Black spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(732 seedlings). 
Terrain creates line-of-sight barrier. 

- -  In progress 

1.682 to 2.164 NW 35-094-02 to NE 34-094-02 Upland Deciduous/Mixedwood 
Transitional 
Treed Lowland 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(2,316 seedlings). 

- -  In progress 

2.164 to 2.554 NE 34-094-02 to SE 03-095-02 Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.  - - Complete 

2.554 to 2.852 SE 03-095-02 Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant black spruce. Black spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,308 seedlings). 

- -  In progress 

2.852 to 3.093 SE 03-095-02 Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

3.093 to 3.346 SE 03-095-02 to SW 03-095-02 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,594 seedlings). 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

3.346 to 3.382 SW 03-095-02 Upland Deciduous/Mixedwood 
Disturbed Land 
Riparian 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored 
watercourse crossing.  
Terrain creates line-of-sight barrier. 

-  - In progress 

3.382 to 5.006 SW 03-095-02 to SE 09-095-02 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(7,490 seedlings). 

- -  In progress 

5.006 to 5.015 SE 09-095-02 Disturbed Land Line-of-Sight Barrier Fabricated visual 
screen.  

A visual screen will be fabricated across the width of 
the ROW. The screen will be ≥ 2 m high and consist of 
biodegradable materials. 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

5.015 to 5.089 SE 09-095-02 Disturbed Land Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(652 seedlings). 

- -  In progress 

5.089 to 5.110 SE 09-095-02 Disturbed Land None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 
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5.110 to 5.165 SE 09-095-02 Disturbed Land Disturbed Land Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(436 seedlings). 

- -  In progress 

5.165 to 5.173 SE 09-095-02 Disturbed Land Line-of-Sight Barrier Fabricated visual 
screen.  

Intersection with existing road. A visual screen will be 
fabricated across the width of the ROW. The screen 
will be ≥ 2 m high and consist of biodegradable 
materials. 

- -  In progress 

5.173 to 5.367 SE 09-095-02 to SW 09-095-02 Disturbed Land Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(850 seedlings). 

- -  In progress 

5.367 to 5.465 SW 09-095-02 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant white spruce. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. Rollback 
will be stacked perpendicular with spaces between 
logs to allow for tree planting. White spruce will be 
planted to a target density of 2,000 trees/ha with a 
range of 1,600-2,400 trees/ha (432 seedlings). 

-   In progress 

5.465 to 6.300 SW 09-095-02 to SE 08-095-02 Upland Deciduous/Mixedwood 
Transitional 
Wetland – Treed Swamp 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(4,264 seedlings). 
Terrain creates line-of-sight barrier. 

- -  In progress 

6.300 to 6.714 SE 08-095-02 to NE 08-095-02 Transitional 
Wetland – Treed Swamp 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

6.714 to 8.015 NE 08-095-02 to NW 08-095-02 Upland Deciduous/Mixedwood 
Transitional 
Wetland – Treed Swamp 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(6,404 seedlings). 

- -  In progress 

8.015 to 8.072 NW 08-095-02 Upland Deciduous/Mixedwood 
Transitional 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

8.072 to 8.212 NW 08-095-02 to NE 07-095-02 Upland Deciduous/Mixedwood 
Transitional 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant black spruce. Black spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(620 seedlings).  
Terrain creates line-of-sight barrier. 

- -  In progress 

8.212 to 8.311 NE 07-095-02 Upland Deciduous/Mixedwood 
Transitional 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

8.311 to 8.388 NE 07-095-02 to SE 18-095-02 Upland Deciduous/Mixedwood 
Transitional 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant black spruce. Black spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(334 seedlings). 
Terrain creates line-of-sight barrier. 

- -  In progress 

8.388 to 8.792 SE 18-095-02 Upland Deciduous/Mixedwood 
Transitional 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,996 seedlings). 

- -  In progress 

8.792 to 8.913 SE 18-095-02 Upland Deciduous/Mixedwood Habitat restoration/ native 
vegetation 

Plant black spruce. Black spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(690 seedlings). 

- -  In progress 
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8.913 to 9.062 SE 18-095-02 to SW 18-095-02 Upland Deciduous/Mixedwood Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Minimal Disturbance Flat terrain. Limited grading and soil salvage. 
Bend in ROW creates line-of-sight barrier. 

 - - Complete 

9.062 to 9.601 SW 18-095-02  Upland Deciduous/Mixedwood Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(2,792 seedlings). 

- -  In progress 

9.601 to 9.660 SW 18-095-02 Transitional 
Wetland – Treed Bog 
Riparian 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored 
watercourse crossing.  
Terrain creates line-of-sight barrier. 

-  - In progress 

9.660 to 9.795 SW 18-095-02 Upland Deciduous/Mixedwood 
Transitional 
Wetland – Treed Bog 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(636 seedlings). 

- -  In progress 

9.795 to 9.908 SW 18-095-02 to NW 18-095-
02 

Upland Deciduous/Mixedwood 
Transitional 
Wetland – Shrubby Bog 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.  - - Complete 

9.908 to 10.218 NW 18-095-02 to NE 13-095-03 Upland Deciduous/Mixedwood Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,520 seedlings). 

- -  In progress 

10.218 to 10.343 NE 13-095-03 Upland Deciduous/Mixedwood Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant white spruce. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. Rollback 
will be stacked perpendicular with spaces between 
logs to allow for tree planting. White spruce will be 
planted to a target density of 2,000 trees/ha with a 
range of 1,600-2,400 trees/ha (550 seedlings). 

-   In progress 

10.343 to 10.461 NE 13-095-03 Upland Deciduous/Mixedwood Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(928 seedlings). 

- -  In progress 

10.461 to 10.471 NE 13-095-03 Upland Deciduous/Mixedwood Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Hand cut vegetation. Intersection with existing road. Vegetation was hand 
cut along the edge of the intersecting road to 
maintain a visual barrier from the existing road and 
promote rapid vegetation recovery. 

 - - Complete 

10.471 to 10.496 NE 13-095-03 Upland Deciduous/Mixedwood None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

10.496 to 10.506 NE 13-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Hand cut vegetation. Intersection with existing road. Vegetation was hand 
cut along the edge of the intersecting road to 
maintain a visual barrier from the existing road and 
promote rapid vegetation recovery. 

 - - Complete 

10.506 to 10.564 NE 13-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(802 seedlings). 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

10.564 to 10.594 NE 13-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

10.594 to 10.660 NE 13-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(516 seedlings). 

- -  In progress 
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10.660 to 10.792 NE 13-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant white spruce. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. Rollback 
will be stacked perpendicular with spaces between 
logs to allow for tree planting. White spruce will be 
planted to a target density of 2,000 trees/ha with a 
range of 1,600 -2,400 trees/ha (578 seedlings). 

-   In progress 

10.792 to 11.028 NE 13-095-03 to SE 24-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,360 seedlings). 

- -  In progress 

11.028 to 11.154 SE 24-095-03 Wetland – Treed Bog Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.  - - Complete 

11.154 to 11.220 SE 24-095-03 to SW 24-095-03 Upland Deciduous/Mixedwood 
Wetland – Treed Bog 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(310 seedlings). 

- -  In progress 

11.220 to 11.341 SW 24-095-03 Upland Deciduous/Mixedwood 
Wetland – Treed Bog  

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.  - - Complete 

11.341 to 12.290 SW 24-095-03 to SE 23-095-03 Upland Deciduous/Mixedwood 
Disturbed Land  

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(4,842 seedlings). 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

12.290 to 12.396 SE 23-095-03 to NE 23-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.  - - Complete 

12.396 to 12.536 NE 23-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant black spruce. Black spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(614 seedlings). 

- -  In progress 

12.536 to 13.534 NE 23-095-03 to NW 23-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(5,008 seedlings). 

- -  In progress 

13.534 to 13.621 NW 23-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant white spruce. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. Rollback 
will be stacked perpendicular with spaces between 
logs to allow for tree planting. White spruce will be 
planted to a target density of 2,000 trees/ha with a 
range of 1,600-2,400 trees/ha (5,384 seedlings). 

-   In progress 

13.621 to 13.948 NW 23-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(2,332 seedlings). 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

13.948 to 13.977 NW 23-095-03 Disturbed Land None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

13.977 to 14.046 NW 23-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(682 seedlings). 

- -  In progress 
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14.046 to 14.215 NW 23-095-03 to NE 22-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant white spruce. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. Rollback 
will be stacked perpendicular with spaces between 
logs to allow for tree planting. White spruce will be 
planted to a target density of 2,000 trees/ha with a 
range of 1,600-2,400 trees/ha (1,064 seedlings). 

-   In progress 

14.215 to 14.394 NE 22-095-03 to SE 27-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(966 seedlings). 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

14.394 to 14.425 SE 27-095-03 Upland Deciduous/Mixedwood 
Riparian 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored 
watercourse crossing.  

-  - In progress 

14.425 to 15.036 SE 27-095-03 to SW 27-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(2,666 seedlings). 

- -  In progress 

15.036 to 15.608 SW 27-095-03 Upland Deciduous/Mixedwood 
Wetland – Shrubby Bog 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(2,734 seedlings). 

- -  In progress 

15.608 to 15.889 SW 27-095-03 to NW 27-095-
03 

Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,542 seedlings). 

- -  In progress 

15.889 to 15.971 NW 27-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant white spruce. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. Rollback 
will be stacked perpendicular with spaces between 
logs to allow for tree planting. White spruce will be 
planted to a target density of 2,000 trees/ha with a 
range of 1,600-2,400 trees/ha (360 seedlings). 

-   In progress 

15.971 to 16.046 NW 27-095-03 to NE 28-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(654 seedlings). 

- -  In progress 

16.046 to 16.054 NE 28-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

16.054 to 16.153 NE 28-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(620 seedlings). 

- -  In progress 

16.153 to 16.234 NE 28-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant white spruce. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. Rollback 
will be stacked perpendicular with spaces between 
logs to allow for tree planting. White spruce will be 
planted to a target density of 2,000 trees/ha with a 
range of 1,600-2,400 trees/ha (366 seedlings). 

-   In progress 

16.234 to 16.864 NE 28-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(3,346 seedlings). 

- -  In progress 
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16.864 to 16.876 NE 28-095-03 Wetland – Shrubby Fen 
Riparian 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored 
watercourse crossing.  

-  - In progress 

16.876 to 17.003 NE 28-095-03 to NW 28-095-03 Wetland – Shrubby Fen Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

17.003 to 17.013 NW 28-095-03 Wetland – Shrubby Fen 
Riparian 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored 
watercourse crossing.  

-  - In progress 

17.013 to 17.034 NW 28-095-03 Wetland – Shrubby Fen Habitat restoration/ native 
vegetation 

Minimal Disturbance This is a rare plant location, therefore limited grading 
and soil salvage was completed and the area will be 
avoided to ensure the plant is not impacted.  

 - - Complete 

17.034 to 17.230 NW 28-095-03 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,144 seedlings). 

- -  In progress 

17.230 to 17.317 NW 28-095-03 to SW 33-095-
03 

Wetland – Shrubby Fen Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

17.317 to 17.435 SW 33-095-03 Transitional 
Wetland – Shrubby Fen 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(520 seedlings). 

- -  In progress 

17.435 to 17.621 SW 33-095-03 Transitional 
Wetland – Shrubby Fen 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

17.621 to 18.106 SW 33-095-03 to SE 32-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(2,396 seedlings). 

- -  In progress 

18.106 to 18.143 SE 32-095-03 Riparian 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored 
watercourse crossing.  
Terrain creates line-of-sight barrier. 

-  - In progress 

18.143 to 18.870 SE 32-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(3,706 seedlings). 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

18.870 to 18.995 SE 32-095-03 to NW 32-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.  - - Complete 

18.995 to 19.269 NW 32-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,204 seedlings). 

- -  In progress 

19.269 to 19.321 NW 32-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant white spruce. 

Next to open wellsite. Rollback deciduous tree logs 
across the ROW to a height of ≥ 1m to create a 
physical barrier between the wellsite and the ROW. 
Rollback will be stacked perpendicular with spaces 
between logs to allow for tree planting. White spruce 
will be planted to a target density of 2,000 trees/ha 
with a range of 1,600-2,400 trees/ha (548 seedlings). 

-   In progress 
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19.321 to 19.645 NW 32-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,408 seedlings). 

- -  In progress 

19.645 to 19.674 NW 32-095-03 Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

19.674 to 19.888 NW 32-095-03 to NE 31-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,160 seedlings). 

- -  In progress 

19.888 to 19.972 NE 31-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant white spruce. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. Rollback 
will be stacked perpendicular with spaces between 
logs to allow for tree planting. White spruce will be 
planted to a target density of 2,000 trees/ha with a 
range of 1,600-2,400 trees/ha (366 seedlings). 

-   In progress 

19.972 to 20.051 NE 31-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(670 seedlings). 

- -  In progress 

20.051 to 20.077 NE 31-095-03 Disturbed Land None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

20.077 to 20.169 NE 31-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(802 seedlings). 

- -  In progress 

20.169 to 20.399 NE 31-095-03 Upland Deciduous/Mixedwood 
Transitional 
Wetland – Treed Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant white spruce. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. Rollback 
will be stacked perpendicular with spaces between 
logs to allow for tree planting. White spruce will be 
planted to a target density of 2,000 trees/ha with a 
range of 1,600-2,400 trees/ha (1,016 seedlings). 

-   In progress 

20.399 to 20.631 NE 31-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,466 seedlings). 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

20.631 to 20.650 NE 31-095-03 Disturbed Land None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

20.650 to 20.817 NE 31-095-03 to NW 31-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,184 seedlings). 

- -  In progress 

20.817 to 20.900 NW 31-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

20.900 to 21.075 NW 31-095-03 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant black spruce. Black spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(788 seedlings). 

- -  In progress 
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21.075 to 21.603 NW 31-095-03 to SE 01-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(4,158 seedlings). 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

21.603 to 21.620 SE 01-096-04 Disturbed Land None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

21.620 to 21.788 SE 01-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,520 seedlings). 

- -  In progress 

21.788 to 21.817 SE 01-096-04 Riparian Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored 
watercourse crossing. 
Terrain creates line-of-sight barrier. 

-  - In progress 

21.817 to 22.144 SE 01-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(2,196 seedlings). 

- -  In progress 

22.144 to 22.225 SE 01-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant lodgepole pine. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. Rollback 
will be stacked perpendicular with spaces between 
logs to allow for tree planting. Lodgepole pine will be 
planted to a target density of 2,000 trees/ha with a 
range of 1,600-2,400 trees/ha (352 seedlings). 

-   In progress 

22.225 to 22.342 SE 01-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(796 seedlings).  
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

22.342 to 22.927 SE 01-096-04 to SW 01-096-04 Upland Deciduous/Mixedwood 
Transitional 
Wetland – Treed Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

22.927 to 23.004 SW 01-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant white spruce. White spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(346 seedlings). 

- -  In progress 

23.004 to 23.421 SW 01-096-04 to SE 02-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

23.421 to 24.109 SE 02-096-04 to NE 02-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(3,310 seedlings). 

- -  In progress 

24.109 to 24.418 NE 02-096-04 to NW 02-096-04 Upland Deciduous/Mixedwood 
Transitional 
Wetland – Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 
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24.418 to 24.820 NW 02-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,762 seedlings). 

- -  In progress 

24.820 to 24.918 NW 02-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant lodgepole pine. 

Intersection with existing road. Rollback deciduous 
tree logs across the ROW to a height of ≥ 1m to create 
a physical barrier from the road to the ROW. Rollback 
will be stacked perpendicular with spaces between 
logs to allow for tree planting. Lodgepole pine will be 
planted to a target density of 2,000 trees/ha with a 
range of 1,600-2,400 trees/ha (432 seedlings). 

-   In progress 

24.918 to 24.980 NW 02-096-04 to SW 11-096-
04 

Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(516 seedlings). 

- -  In progress 

24.980 to 25.013 SW 11-096-04 Riparian Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored 
watercourse crossing.  
Terrain creates line-of-sight barrier. 

-  - In progress 

25.013 to 25.177 SW 11-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,182 seedlings). 

- -  In progress 

25.177 to 25.208 SW 11-096-04 Riparian Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored 
watercourse crossing.  

-  - In progress 

25.208 to 25.244 SW 11-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(312 seedlings). 

- -  In progress 

25.244 to 25.291 SW 11-096-04 Disturbed Land None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

25.291 to 25.330 SW 11-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant black spruce. Black spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(388 seedlings). 

- -  In progress 

25.330 to 25.440 SW 11-096-04 to SE 10-096-04 Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Mounding. 
Plant black spruce. 

Intersection with existing road. Mounding will be 
excavated to approximately 0.3 m to 0.75 m deep. 
Black spruce will be planted two per mound to a 
target density of 1,400 trees/ha with a range of 800-
2,000 trees/ha (339 seedlings). 

-   In progress 

25.440 to 25.607 SE 10-096-04 Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.  
Bend in ROW creates line-of-sight barrier. 

 - - Complete 

25.607 to 25.629 SE 10-096-04 Riparian Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored 
watercourse crossing.  

-  - In progress 

25.629 to 25.918 SE 10-096-04 Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.  - - Complete 

25.918 to 25.940 SE 10-096-04 Disturbed Land None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 
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25.940 to 26.385 SE 10-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Minimal Disturbance Limited grading and soil salvage. 
Bend in ROW creates line-of-sight barrier. 

 - - Complete 

26.385 to 26.492 SE 10-096-04 to NW 10-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(476 seedlings). 

- -  In progress 

26.492 to 26.594 NW 10-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.  - - Complete 

26.594 to 27.640 NW 10-096-04 to NE 09-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(4,788 seedlings). 

- -  In progress 

27.640 to 28.069 NE 09-096-04 to SE 16-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant black spruce. Black spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(2,196 seedlings). 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

28.069 to 29.284 SE 16-096-04 to SE 17-096-04 Upland Deciduous/Mixedwood 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(6,828 seedlings). 

- -  In progress 

29.284 to 29.836 SE 17-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.  - - Complete 

29.836 to 30.121 SE 17-096-04 to SW 17-096-04 Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,818 seedlings). 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

30.121 to 30.144 SW 17-096-04 Riparian Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored 
watercourse crossing. 
Rare plant location; avoid during restoration. 
Terrain creates line-of-sight barrier. 

-  - In progress 

30.144 to 30.489 SW 17-096-04 to NW 17-096-
04 

Upland Deciduous/Mixedwood 
Transitional 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(2,482 seedlings). 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 

30.489 to 30.587 NW 17-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Rollback. 
Plant lodgepole pine. 

Next to open wellsite. Rollback deciduous tree logs 
across the ROW to a height of ≥ 1m to create a 
physical barrier between the wellsite and the ROW. 
Rollback will be stacked perpendicular with spaces 
between logs to allow for tree planting. Lodgepole 
pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(424 seedlings). 

-   In progress 

30.587 to 30.664 NW 17-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(570 seedlings). 
Bend in ROW creates line-of-sight barrier. 

- -  In progress 
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30.664 to 30.756 NW 17-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

30.756 to 30.778 NW 17-096-04 Disturbed Land None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

30.778 to 30.828 NW 17-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Minimal Disturbance Flat terrain. Limited grading and soil salvage.   - - Complete 

30.828 to 30.847 NW 17-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

30.847 to 31.066 NW 17-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Minimal Disturbance Flat terrain. Limited grading and soil salvage. 
Bend in ROW creates line-of-sight barrier. 

 - - Complete 

31.066 to 31.288 NW 17-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(1,680 seedlings). 

- -  In progress 

31.288 to 31.306 NW 17-096-04 to NE 18-096-04 Riparian Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored 
watercourse crossing.  
Terrain creates line-of-sight barrier. 

-  - In progress 

31.306 to 31.358 NE 18-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(490 seedlings). 

- -  In progress 

31.358 to 31.378 NE 18-096-04 Disturbed Land None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

31.378 to 31.442 NE 18-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 
Line-of-Sight Barrier 

Mounding. 
Plant black spruce. 

Intersection with existing road. Mounding will be 
excavated to approximately 0.3 m to 0.75 m deep. 
Black spruce will be planted two per mound to a 
target density of 1,400 trees/ha with a range of 800-
2,000 trees/ha (419 seedlings). 
Bend in ROW creates line-of-sight barrier. 

-   In progress 

31.442 to 31.477 NE 18-096-04 Disturbed Land None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

31.477 to 32.451 NE 18-096-04 to NW 18-096-04 Disturbed Land None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

32.451 to 32.528 NW 18-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Mounding. 
Plant black spruce. 

Intersection with existing road. Mounding will be 
excavated to approximately 0.3 m to 0.75 m deep. 
Black spruce will be planted two per mound to a 
target density of 1,400 trees/ha with a range of 800-
2,000 trees/ha (238 seedlings). 

-   In progress 

32.528 to 32.613 NW 18-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant black spruce. Black spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(670 seedlings). 

- -  In progress 
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Kilometer Post 
(Start - End) Legal Location (W6M) Restoration Unit/Habitat Type Objectives Restoration Measures1 Details2 

Implementation Schedule3 
Status C FC R-NF 

32.613 to 32.618 NW 18-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Hand cut vegetation. Intersection with existing road. Vegetation was hand 
cut along the edge of the intersecting road to 
maintain a visual barrier and promote rapid 
vegetation recovery. 

 - - Complete 

32.618 to 32.646 NW 18-096-04 Disturbed Land None – Foreign Disposition None This is a foreign disposition so no restoration is 
permitted. 

N/A N/A N/A N/A 

32.646 to 32.652 NW 18-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Line-of-Sight Barrier 

Hand cut vegetation. Intersection with existing road. Vegetation was hand 
cut along the edge of the intersecting road to 
maintain a visual barrier and promote rapid 
vegetation recovery. 

 - - Complete 

32.652 to 32.704 NW 18-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant black spruce. Black spruce will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(414 seedlings). 

- -  In progress 

32.704 to 32.777 NW 18-096-04 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 
Access control 

Mounding. 
Plant black spruce. 

Intersection with existing road. Mounding will be 
excavated to approximately 0.3 m to 0.75 m deep. 
Black spruce will be planted two per mound to a 
target density of 1,400 trees/ha with a range of 800-
2,000 trees/ha (225 seedlings). 

-   In progress 

32.777 to 33.225 NW 18-096-04 to NE 13-096-05 Transitional 
Wetland – Treed and Shrubby Fen 
Disturbed Land 

Habitat restoration/ native 
vegetation 

Plant lodgepole pine. Lodgepole pine will be planted to a target density of 
2,000 trees/ha with a range of 1,600-2,400 trees/ha 
(3,712 seedlings). 

- -  In progress 

NOTES: 
1 Standard measures inherent to the Project design (e.g., bends in ROW, shared workspace and parallel routing) and site characteristics (e.g., topographic variation that breaks line-of-sight) that may contribute to habitat restoration or reduced 

effects on caribou are excluded. 
2 Tree species are denoted as follows: 

lodgepole pine = Pl 
white spruce = Sw 
black spruce = Sb 

3 The implementation schedule for restoration measures is as follows: 
C = Construction (winter 2013/2014) – applies to minimum disturbance construction measures (promotes natural regeneration in deciduous areas). 
FC = Final Clean-Up and Initial Restoration (winter 2015) – applies to final clean-up, erosion control, bio-engineering riparian areas (e.g., soil stabilization) and site preparation (e.g., mounding). 
R-NF = Restoration in Non-Frozen Conditions (summer/fall 2015) – applies to tree planting and shrub staking/planting in bio-engineering locations. 
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5 PREDICTED RESIDUAL EFFECTS 

5.1 ASSUMPTIONS AND CONSIDERATIONS 

The restoration of disturbed habitat is expected to result in increased use of the reclaimed area 
by caribou as natural habitat characteristics re-establish (Oberg 2001). Additionally, restoration 
of disturbed habitat is assumed to allow caribou to regain spatial separation from predators and 
other prey (e.g., moose, deer), and in doing so return to natural levels of mortality risk 
(Athabasca Landscape Team 2009). While habitat restoration cannot immediately eliminate the 
residual effects of the Project on caribou habitat, over the long term, the residual effects will 
decline to zero. Addressing direct residual effects on caribou habitat, will also address indirect 
residual effects on caribou habitat. While there is uncertainty surrounding the effectiveness of 
implemented restoration measures to restore caribou habitat, it is assumed that restoration 
efforts will be effective over the long-term. CHRP treatments that are applied within segments of 
the project footprint are expected to achieve the targets set out in the CHRP, and effectively 
eliminate Project residual effects in those segments in the long term. 

Habitat restoration will not completely eliminate the adverse effects on caribou habitat relating 
to the Project. A ten meter wide area along the entire ROW centreline will not be restored, as 
this area must be left open for the maintenance and safety reasons described in Section 4.2.3. 
Although actual access required for maintenance and safety purposes will likely range from 6 to 
10 m, NGTL is conservatively assuming that where the CHRP prescribes natural regeneration as 
the method for re-vegetation of the project footprint, a 10-m-wide area over the pipeline 
centreline will be mowed periodically to maintain access. This area is assumed to not achieve 
the measurable targets for the CHRP and therefore is quantified as residual caribou habitat loss. 

Residual effects of the Project on caribou habitat are calculated here based on the assumption 
that restoration prescriptions described in Section 4.0 are implemented successfully and will 
achieve the goal of restoring caribou habitat in the long term (longer than 15 years). Monitoring 
of restoration treatments to assess actual restoration success, adaptive management to address 
unsuccessful restoration and habitat compensation offsets will be addressed in greater detail in 
the CHROMMP. 

5.2 QUANTIFICATION OF DISTURBANCE 

The area of the Project footprint, including the ROW and temporary workspace, was used to 
quantify the Project’s ‘direct’ disturbance footprint (Table 6), i.e., habitat that was physically 
removed to construct the pipeline ROW. For the revised Final CHRP, as-built surveys were used to 
accurately calculate the total direct disturbance resulting from the Project footprint within 
caribou range. Where the Project footprint crosses or overlaps roads, the area of the overlap is 
excluded from the Project footprint. Areas of the Project footprint that cross existing pipeline 
corridors (e.g., ‘foreign’ pipeline crossings) have been designated for natural re-vegetation. 
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NGTL did not acquire permission from adjacent disposition holders to apply CHRP measures 
within foreign dispositions. These corridor crossings are included in the quantification of the 
Project’s direct footprint, but are excluded from the quantification of residual habitat loss 
because the appropriate measures will be implemented to ensure that the area reclaims to 
preconstruction conditions (i.e., there is no loss of caribou habitat as a result of the Project). 
Where Project construction used shared temporary workspace on adjacent pipeline rights-of-
way, the area of the shared or overlapping footprint is included in the Project’s direct 
disturbance footprint, since the Project has affected regenerating vegetation on those existing 
disturbance features. Where the shared workspace is on an NGTL disposition, the recommended 
CHRP measures will be applied on the entire Project footprint, including the shared workspace 
on the adjacent disposition. Shared workspace on foreign dispositions will be allowed to 
naturally regenerate. This area of natural regeneration is not anticipated to affect the 
probability of achieving CHRP targets, therefore, is not quantified as a residual habitat loss. 

Consistent with the method applied to the Recovery Strategy for the Woodland Caribou 
(Rangifer tarandus caribou), Boreal Population, in Canada (Environment Canada 2011, 2012), 
undisturbed caribou habitat is defined as habitat that has not burned in the past 40 years, and is 
not within 500 m of anthropogenic disturbance. Habitat that has been directly disturbed by fire 
or anthropogenic features, and habitat within 500 m of anthropogenic disturbances, is 
considered to be disturbed habitat. Incremental indirect disturbance (Table 6) includes areas 
within 500 m of the direct project footprint that were undisturbed prior to construction 
(i.e., outside of 500 m from existing footprint or within an area burned within the last 40 years). 
Existing footprint includes all human landscape features (e.g., roads, pipelines and cutblocks) 
visible on satellite imagery at a 1:50,000 scale. 

The direct disturbance footprint of the Project is 121.0 ha (Table 6). The area of restored project 
footprint is 87.8 ha and the area of residual project disturbance is 33.2 ha. Incremental indirect 
disturbance is 1.3 ha. 

Table 6 Quantification of Direct and Indirect Project Disturbance of Caribou Habitat 

 

Area (ha) 

Direct Project 
Disturbance 

Restored Project 
Footprint 

Residual Direct Project 
Disturbance 

Incremental Indirect 
Disturbance 

Length of Pipeline 
Segment 

121.0 87.8 33.2 1.3 

 

5.2.1 Duration of Spatial Disturbance 

The duration of the spatial disturbance of residual effects resulting from the Project was 
estimated using available studies and expert opinion (e.g., CLMA and FPAC 2007; ALT 2009). 
In northeastern Alberta, an area was considered reclaimed for caribou when caribou no longer 
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exhibited reduced use in the area of a land use feature (Athabasca Landscape Team 2009). 
Caribou in restored habitat are also assumed to experience natural levels of predator encounter 
rates (Athabasca Landscape Team 2009). Oberg (2001) determined the recovery of 
conventional seismic lines to functioning caribou habitat in west-central Alberta occurred within 
20 years. Golder (2009) determined that recovery of seismic lines to an average height of 
2 m through natural regeneration occurred within 20 to 25 years. The duration of residual effects 
resulting from direct and indirect habitat alteration and loss is expected to be medium-term 
(i.e., 10 years). Uncertainties regarding the duration of residual effects will be addressed in the 
OMP. 

5.3 ASSESSMENT OF RESIDUAL EFFECTS 

Predation by wolves is considered to be the main factor limiting caribou populations (Bergerud 
1988, James 1999, James and Stuart-Smith 2000, Seip 1992, Stuart-Smith et al. 1997) and 
increased predation by wolves and possibly by other predators is facilitated by underlying 
landscape changes through apparent competition (Holt 1977). Although the proximate cause 
of caribou decline is predation, the ultimate cause of caribou decline is linked to a change in 
habitat and linear feature density (Boutin et al. 2012). Although the effect mechanisms are 
complex, the negative effects of increasing linear feature density includes changes in caribou 
distribution and movement and an increased vulnerability to predators (Oberg 2001; Dyer et al. 
2002; Latham et al. 2011; Whittington et al. 2011). 

The Chinchaga caribou population is not self-sustaining (Environment Canada 2012) due to a 
complex interaction of factors, all of which are ultimately related to changes in caribou habitat. 
Increases in primary prey and, therefore, wolves have led to otherwise suitable caribou habitat 
becoming unsuitable due to higher predation pressure. 

Offset measures may be warranted to reduce the residual effects of the Project on the 
Chinchaga caribou range to acceptable levels. The residual effects of the Project quantified in 
Table 6 may be modified in the calculation of residual effects in the OMP and CHROMMP to 
factor in the uncertainty associated with the effectiveness of the CHRP measures, as well as the 
time lag or duration of residual effects. The result is an offset ratio greater than 1 to 1. 
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6 MONITORING AND ADAPTIVE MANAGEMENT 

NGTL has created a CHROMMP to monitor the effectiveness of planned habitat restoration 
measures described in the revised Final CHRP. Adaptive management, i.e., the systematic 
process of monitoring and assessing outcomes and modifying restoration measures if necessary, 
will be implemented by adjusting and/or supplementing restoration measures, where warranted, 
to achieve the objectives of the CHRP. Given that science is still emerging on caribou habitat 
restoration methods and effectiveness, adaptive management principles will be an important 
means of addressing uncertainty.  

Monitoring will be completed for up to 15 years, beginning in summer Q3 2016. At each 
monitoring interval (described in section 6.1.1 and 6.1.2), effectiveness measures will be 
evaluated and compared with restoration targets. If measures indicate that restoration has 
achieved or is on a trajectory to achieving targets, then no further mitigation will be completed. 
However, if measures indicate that targets are unlikely to be achieved after 15 years, an 
adjustment to mitigation will be needed and additional monitoring (longer than15 years) will be 
conducted. This could include implementation of existing mitigation (e.g., see Section 4.2) 
or new mitigation that is proving to be successful. For example, NGTL is engaged in linear feature 
restoration research with the Regional Industry Caribou Collaboration in northeastern Alberta so 
that lessons learned from this research can be applied to the Project. At Year 10, if monitoring 
results suggest that restoration was successful, then NGTL may request from the NEB an 
exemption from monitoring in Year 15. In addition, if monitoring results suggest that mitigation 
measures are meeting their targets, NGTL may request a variance from the NEB to discontinue 
monitoring at these locations or to conduct less intensive monitoring (e.g., less frequently). 
Monitoring results, as well as any necessary adaptive management actions, will be reported to 
the NEB, Environment Canada and AESRD in Q1 following each monitoring interval. Habitat 
restoration measures that require adaptive management at the conclusion of the 15 year 
monitoring program will require additional ground-based monitoring until they are successful. 
If adaptive management actions fail, a revised monitoring program and timeframe will be 
developed to address unsuccessful measures and their locations 

The following sections of the CHRP include brief descriptions of the restoration targets and how 
they will be measured. Specific details on the monitoring program methods, frequency, timing 
and locations are included in the CHROMMP submitted in 2015. The CHROMMP describes a 
comprehensive monitoring program for three NGTL pipeline projects (Northwest Mainline, 
Leismer and Chinchaga) and a designated offset area in northeastern Alberta (Dillon River 
Wildland Park).  
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6.1 TARGETS AND PERFORMANCE MEASURES 

Monitoring is divided into habitat restoration and access control programs. Habitat restoration 
monitoring includes measures of vegetation regrowth. Access control monitoring includes 
measures of human and wildlife use of the restored ROW.  

6.1.1 Habitat Restoration Measures and Targets 

Habitat restoration monitoring will be completed in the short term at intervals of 1, 3 and 5 years, 
and in the long term at intervals of 10 and 15 years. It will include both aerial and ground-based 
sampling protocols. Habitat restoration targets consist of three broad restoration unit types, 
including treed upland/transitional, treed lowlands and shrub/graminoid lowlands. Within each 
type, vegetation will be monitored following Alberta Regeneration Standards (AESRD 2013b; 
ASRD 2000), including monitoring stocking amount (percent), density (stems/ha) and early 
growth of regenerated trees.  

Aerial monitoring consists of collecting 360° geo-referenced photography and high resolution 
light detection and ranging (LiDAR) imagery. High-resolution 360° geo-referenced photography 
provides a complete visual record of the entire ROW and thus will be used to assist in identifying 
areas that may require restoration adjustment (e.g., lack of vegetation regeneration). In 
addition, it can be used to verify use of the ROW by motorized vehicles for access control 
monitoring (see Section 6.1.2). LiDAR imagery provides data on vegetation height, percent 
ground cover and stem density along the entire ROW that can also be compared with ground-
based monitoring plots. A total of 330 LiDAR sample plots (10 plots/km) will be completed along 
the ROW.  

Ground-based monitoring will be conducted to measure habitat restoration performance and 
verify aerial monitoring data. It will be conducted at randomly placed sample plots within each 
restoration unit. 

Restoration measures from aerial and ground-based surveys include: vegetation height, stem 
density (stem/ha), ground cover (%) and sight-line (m). In addition, ground-based monitoring will 
provide detailed information on species composition and percent cover of trees, palatable and 
non-palatable shrubs, forbs, grasses, nonvascular plants and non-native, invasive or weed 
species. Evidence of human and wildlife use of the ROW, soils and line-of-sight measurements 
using Robel poles will also be recorded.  

6.1.2 Access Control and Line-of-Sight 

Access control and line-of-sight blocking effectiveness will primarily be monitored using remote, 
motion-triggered cameras, in addition to aerial and ground-based measures described in 
section 6.1.1. Access control and line-of-sight monitoring will be completed every year for up to 
15 years, across multiple seasons. 
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Remote cameras will be deployed at the beginning of Q3 of each monitoring year at randomly 
selected access control and line-of-sight block locations along the ROW. In addition, cameras 
will be deployed in randomly selected locations of the ROW where access control and line-of-
sight block measures were not implemented. This will provide a comparison of human and 
wildlife use between mitigated and unmitigated ROWs (see CHROMMP). Photographs of wildlife 
will be evaluated by individual species and groups of species, including predators (e.g., wolf, 
grizzly bear, black bear, cougar, lynx and coyote) and prey (e.g., deer, moose, elk and caribou) 
to provide count-based statistics.  

6.2 ADAPTIVE MANAGEMENT 

The adaptive management process has been updated in the revised Final CHRP. It now includes 
a 15 year monitoring and adaptive management period instead of a 5 year period. It is also has 
been closely aligned with the CHROMMP. 

Adaptive management will be implemented when measures indicate that restoration targets 
are not being met. Adaptive management actions will address the root cause of lack of 
performance and will be determined in consultation with regulators and in consideration of 
caribou recovery guidelines or policies available at that time (i.e., Action Plan and Range Plan). 
Adaptive management to achieve habitat restoration targets will be completed as 
recommended by a Registered Forestry Professional. Adaptive management for access control 
measures and line-of-sight blocking will consist of repair or realignment of mitigation measures as 
recommended by a reclamation specialist and provincial guidelines. The extent of additional 
monitoring required for adaptive management actions will be site specific. 

Habitat restoration thresholds that will trigger adaptive management actions in upland 
restoration units include: 

 Seedling density (planted seedlings and/or natural regeneration) <1600 stems/ha 
 Spatial distribution of seedlings (planted seedlings and/or natural regeneration) <80% of the 

restoration unit/ha, or 
 <80% seedlings (planted seedlings and/or natural regeneration) do not demonstrate 

sustained growth trends since time of planting (i.e., increasing values for height and percent 
cover) 

Access control thresholds that will trigger adaptive management actions include:  

 Evidence of motorized access (removal or destruction of barriers) 
 Human use of the ROW is high, or 
 Evidence of vegetation disturbance by humans in areas immediately adjacent to access 

controls 
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Line-of-sight thresholds that will trigger adaptive management actions include: 

 Line-of-sight is >500 m along linear features in upland forested areas 
 Physical barriers are not functional or are in poor condition 
 Vegetation barriers do not demonstrate sustained growth trends since time of planting, or 
 Human use of the ROW is high 



REVISED FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL 
LOOP NO. 3 (CHINCHAGA SECTION) MAY 2015 

Consultation 
April 30, 2015 

 7-55 

7 CONSULTATION 

Table 7 provides records of consultation for the CHRP, including records of consultation for other 
NGTL projects in caribou range that were relevant to the Project. Consultation for the Project will 
continue with Environment Canada and AESRD regarding the revised Final CHRP and during 
implementation of the CHRP, and development of the offset and monitoring plans. The revised 
Final CHRP was sent to AESRD and Environment Canada in April 2015 and further consultation is 
tracked in Table 7.  

In general, consultation with Environment Canada included clarification of if and how habitat 
disturbance was quantified using the method applied in the Recovery Strategy, consideration of 
the time lag associated with restoration and addressing a mechanism for demonstrating 
effectiveness of restoration measures. Feedback from provincial regulators (AESRD) included a 
request to use an ecosite phase approach to determining restoration treatments, concerns with 
the retention of woody debris for various reasons (e.g., fire hazard, forest pests and 
merchantable timber sent to market), as well as recommendations to include woody debris as 
an important measure for controlling human access on the ROW. AESRD recommended that 
establishing trees and human access control should be prioritized over predator travel 
(e.g., line-of-sight and woody debris is ineffective for modifying predator movement/efficiency). 
Similar to comments from Environment Canada, provincial regulators suggested that, in general, 
the CHRP successfully identifies many useful tools and locations for restoration activities. 
Monitoring restoration measures to determine what is working and what requires adaptive 
mitigation is a key consideration. 
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Table 7 Summary of Consultation with Federal and Provincial Authorities 

Agency Name Date and Method Details 
Federal Agencies 
Environment Canada 
Department of Fisheries and 
Oceans 
Department of Transportation 

 April 2, 2012 
Meeting and teleconference 

 Discussion on alignment of environmental assessment with the current recovery strategy for caribou. NGTL committed to prepare CHRP and offset 
measures plan (OMP) for the Project. 

 Environment Canada indicated that they would be interested in participating in future discussions relating to how Project effects on caribou will be 
mitigated, and specifically are interested in reviewing and offering advice on reclamation, restoration, and offsetting plans. Environment Canada is 
bound to uphold the Federal Caribou Recovery Strategy. 

Environment Canada June Yoo Rifkin 
Andrew Robinson 
Paul Gregoire 
Stephen Virc 
Victoria Snable 
Hugo Gherbavaz 
Francois Blouin-Maurice 
Melissa Vance 
Cheryl Ann Johnson 

October 9, 2012 
Meeting and teleconference 

 Discussion on the final federal recovery strategy for boreal caribou, including implications for the Project. NGTL discussed the status of the preliminary 
CHRP and provided an updated draft to Environment Canada for comment. Environment Canada also requested that NGTL work with them in the 
development of the OMP.  

Environment Canada Paul Gregoire January 17, 2013 
Conference Call 

 Discussion on the CPP, CHRP and OMP. NGTL provided a history of the development of the caribou documents, from pre-construction through 
operations. The documents will be the toolbox for what will be done. 

 Preliminary CHRP explains how measures were arrived at and what could be done; Final CHRP allows for evaluation of detailed construction activities 
and quantification of measureable parameters to refine objectives (i.e., where, what, when, how). 

 Conduct a preliminary caribou habitat assessment that is robust, defensible and quantitative; Preliminary CHRP will not have the quantitative results, but 
they will be in the Final CHRP and in a separate report under Condition 7. 

 Environment Canada informed NGTL of its Conservation Allowances policy; also, that the recovery strategy lays out advice and approach for recovery. 
Environment Canada wants NGTL to focus on critical habitat, and on the guidance from the Province. 

 Environment Canada informed NGTL that they are not in a position to decide or inform whether critical habitat is/will be restored/offset. Environment 
Canada cannot support destruction of critical habitat, wants to know what is going on, and wants NGTL to consult with the Province. 

 NGTL (via Rob Staniland) provided an overview of the OMP, including initial thoughts on calculation of residual effects, measures to reduce residual 
effects, and ways to gauge effectiveness of mitigation 

 CHRP will focus on planting and restoration, but also on access and line-of-sight blocking. 
 NGTL indicated they were expecting feedback on NWML and Leismer from the NEB on the CHRPs for those projects. 

Environment Canada Paul Gregoire  January 23, 2013 
Email received 

 Environment Canada recommended addressing time delay in context of the ability of restoration to benefit caribou (time sensitive, given current 
population trends). Given the Threatened status of caribou, greater accountability and due diligence must be reflected accordingly. A mechanism to 
demonstrate the effectiveness of restoration is warranted. 

 Comments are addressed in the CHRP. Time to achieve restoration is addressed in Section 5.1. Monitoring and adaptive management (i.e., mechanism 
to demonstrate effectiveness of restoration) are described in Section 6.0 and will be elaborated on in the CHROMMP to be filed with the NEB. 

Environment Canada Paul Gregoire  April 12, 2013 
Email sent to EC 
 
April 26, 2013 
Email sent to EC 

 Stantec emailed Mr. Gregoire on April 12 and provided a copy of the draft protocols for the ground based caribou habitat assessment to satisfy 
Condition 7 of Certificate GC-121. 

 A follow-up email was sent by Stantec to Mr. Gregoire on April 26 to ask whether Environment Canada would be providing feedback and if a date for this 
could be anticipated. 

 No feedback was received 

Environment Canada Paul Gregoire  April 17, 2013 
Email sent to EC 

 NGTL emailed Mr. Gregoire on April 2 and provided a copy of the draft Preliminary CHRP. 
 Mr. Gregoire indicated he found the report comprehensive, but wanted to hear from AESRD, especially with respect to Table 4 (Measureable Objective/ 

Project Implementation). 
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Table 7 Summary of Consultation with Federal and Provincial Authorities 

Agency Name Date and Method Details 
Federal Agencies (cont’d) 
Environment Canada Paul Gregoire  December 6, 2013 

Email sent 
 In response to the Draft Final CHRP for the NGTL Northwest Mainline Expansion (NWML) and Leismer to Kettle River Crossover (Leismer) pipeline projects, 

Environment Canada provided written comments on the definition of critical habitat under the Federal Species at Risk Act and how it is to be defined 
within a range, and discussed future Project review documentation needs around boreal caribou critical habitat. Environment Canada also outlined 
mitigation principles and the application of these principals in the hierarchical sequence of Avoidance, Mitigation and Compensation for any residual 
environmental effects that cannot be avoided or sufficiently minimized and will not result in the destruction of critical habitat and/or jeopardize the 
survival or recovery of the species. Environment Canada identified that for the Project-specific cases of the NGTL Northwest Mainline Expansion and 
Leismer to Kettle River Crossover pipeline projects, that the application, approval and construction of the projects occurred during a period of transition 
between the Draft Recovery Strategy for Boreal Caribou (released August 26, 2011) and the final Recovery Strategy (October 5, 2012). The Draft 
Recovery Strategy did not identify the Project areas as critical habitat, whereas the Final Recovery Strategy identified the area as likely critical habitat. 

 Environment Canada reviewed the Draft Final CHRP for NWM L and Leismer and overall agrees with the approaches. Environment Canada notes that 
NGTL will continue consultations with AESRD on the finer details. The biggest challenge identified by Environment Canada is in the successful timely 
implementation of restoration and offset measures. 

Environment Canada Paul Gregoire March 27, 2015 
Email sent 

 Sent revised Final CHRP for Chinchaga for review and comment. 

Environment Canada Paul Gregoire April 21, 2015 
Email received 

 Noted that: 
 a large portion of the project parallels a large power line ROW, hence making restoration more challenging.  
 monitoring will be extended to 15 years.  
 access management will focus on areas where ROW’s intersect the project.  
 Alberta Fish and Wildlife has been consulted 
 the proponent acknowledges that offsetting will be a ratio greater than 1:1 
 the proponent’s commitment to adaptive management. 
 a variety of appropriate methods to be used in restoration, line of sight and access control.  

  
 Noted there is of risk of other projects undoing some of the restoration and recommend that the Province of Alberta track restoration areas and manage 

future development accordingly (the proponent, if aware, should advise the Province when it is notified of potential conflicts). 
 Suggests the use of more Alder over willows where appropriate (and other less palatable species).  
 Suggest that although there is a 15 year timeframe for effectiveness of mitigation, any measures that offer potential benefits in the short term should be 

vigorously pursued and monitored for efficacy, e.g., access management, some line of sight, as the caribou’s predicament is time sensitive. 
 Overall, agreed with the approach of the report and did not otherwise identify any major concerns.  

Provincial Agencies 
AESRD Don Williams 

Dave Moyles 
Norm Van Vliet 
Gerry Matthews 
Marcus Ruehl 
Ryan Minchau 

December 8, 2011 
Meeting and teleconference 

 Discussion regarding use and limitations of rollback for access management. 

AESRD Dave Moyles  June 13, 2012 
Telephone 

 Discussion between Mr. Moyles (AESRD) and Albert Lees (Stantec) regarding boreal caribou along the Chinchaga section. Mr. Moyles suggested that 
NGTL seek a coordinated approach to caribou protection planning across projects. 

 Mr. Moyles also indicated that he could provide telemetry data for the Chinchaga herd.  
AESRD Dave Hervieux  November 16, 2012 

Telephone 
 A telephone discussion was held between Dana Charlton (NGTL) and Mr. Hervieux on November 16 regarding CHRP and offset measures. 
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Table 7 Summary of Consultation with Federal and Provincial Authorities 

Agency Name Date and Method Details 
Provincial Agencies (cont’d) 
AESRD Dave Hervieux  December 17, 2012 

Phone call 
 AESRD expects it will be the owner for the caribou Range Plans, as called for under the Federal Recovery Plan and the Alberta Caribou Policy. The Range Plans 

will be components of broader Action Plans. Range Plans will focus on habitat; Action Plans will extend from habitat to other elements, such as population 
management. Range Plans will work to move caribou range from the current state to that which facilitates the persistence of caribou, by means including 
conservation and phased development. AESRD intends to develop the Range and Action Plans in communication with key industry partners (e.g., industry 
working groups). 

 There are several pilot projects underway, or soon to be underway, by oil and gas production companies to do restoration work on linear and polygonal 
features (i.e., old industrial features that are not their holdings). The objective of the habitat restoration is to establish tree growth of equivalent capacity to 
adjacent lands. 

 NGTL is advised to strive to enable regrowth on substantial portions of the Project footprint (length and width) to that equivalent to the adjacent forest. Mr. 
Hervieux indicated that regrowth of herbaceous and deciduous species is not beneficial for caribou and noted that there should be consideration given to 
how this would be managed. Mr. Hervieux indicated that he feels that caribou are not forage-limited and there is no science to support line-of-sight 
measures affecting predator travel. However, line-of-sight breaks and rollback are effective measures to block human access and use, and rollback is helpful 
for re-vegetation. Overall comments regarding habitat restoration: 
 Habitat restoration measures are good. 
 Controlling/blocking human access is valuable. 
 Line-of-sight breaks can be advantageous to some extent; a good restoration project will, in time, address line-of-sight. 
 The role of companies is to monitor the success of restoration planting, to assess what worked, what needs to be corrected or done differently. 
 Even with extensive planting, there would be negative effects on caribou. 

 Habitat for many years until trees mature. 
AESRD Don Williams  February 25, 2013 

Telephone 
 Discussion between Jim Cochrane (NGTL) and Mr. Williams regarding use of timber for rollback. 

AESRD Dave Moyles  April 2, 2013 
Email sent to AESRD 
 
April 15, 2013 
Email sent to AESRD 
 
April 29, 2013 
Email received by NGTL 

 Christine Nicholls (NGTL) emailed Mr. Moyles on April 2 and provided a copy of the draft Preliminary CHRP. 
 Ms. Nicholls followed up on April 15. 
 Mr. Moyles emailed Ms. Nicholls (NGTL) on April 29 with comments on the preliminary CHRP. Mr. Moyles main concern was the use of natural regeneration on the 

Project ROW and the lack of access management outlined in the plan. 
 AESRD advised that on a broad scale, upland forested areas (pine-dominated and mixedwood) that are close to treed muskegs are important habitat. Caribou 

in the Chinchaga range move into these upland forests particularly during winters of early, deep snow (i.e., snow depths approaching a metre by early 
December). “Wet” white spruce (AVI classification) is also used by caribou throughout the year. During the rut in fall, caribou in the Chinchaga range frequent 
open wetlands composed of willows and sedges. The openness of this habitat is ideal for bull caribou “showing off” their attributes. 

 AESRD expressed concern with natural regeneration of deciduous-dominated vegetation communities and use of willow and poplar cuttings, both of which 
provide good habitat for moose and deer. AESRD recommended NGTL to consider restoration measures to restore upland areas to conifer-dominated stands 
by planting conifers. 

 The staffed access check point on the Chinchaga Trunk Road was not operated during the past winter and AESRD has not been advised of any plans that this 
check point would be operated in the future. There is relatively heavy traffic along the Chinchaga Trunk Road. The existing gate on the road, previously known 
as the Wintershal road (east of the Cranberry Section), was put in place after a small group of caribou were shot. The potential for unauthorized traffic to do 
damage is real. 

 Comments are addressed in the CHRP. Restoration of both upland and lowland habitats, avoidance of reclaiming habitats to shrub-dominant communities with 
palatable browse for moose and deer, and encouraging regeneration of conifer stands, where appropriate, were incorporated into the habitat restoration 
prescription. 

AESRD Dave Hervieux  April 2, 2013 
Email sent to AESRD 
 
April 15, 2013 
Email sent to AESRD 

 Ms. Nicholls emailed Mr. Hervieux on April 2 and provided a copy of the draft Preliminary CHRP. 
 Ms. Nicholls followed up on April 15. 
 NGTL will continue dialogue to seek input from Mr. Hervieux during the preparation of the Final CHRP. 
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Table 7 Summary of Consultation with Federal and Provincial Authorities 

Agency Name Date and Method Details 

Provincial Agencies (cont’d) 
AESRD Dave Moyles 

Don Williams 
April 12, 2013 
Email sent to AESRD 
 
April 26, 2013 
Email received by Stantec 
 
June 6, 2013 
Email sent to AESRD 

 Michael Preston (Stantec) emailed Mr. Moyles on April 12 and provided a copy of the draft protocols for the pre-construction caribou habitat assessment 
to satisfy Condition 7 of Certificate GC-121. 

 Mr. Moyles emailed Mr. Preston on April 26. His main comments are below: 
 Mr. Moyles indicated that description of critical attributes of caribou habitat should be expanded based AESRD knowledge of the Chinchaga herd 

range. A description of habitat types important to caribou was provided based on AESRD knowledge of the range. 
 Mr. Moyles stated that the construction and operation of the Chinchaga Section would have impacts extending further than 30 m from the ROW and 

that habitat data could be collected 500 to 1000 m outside the Project footprint. 
 Mr. Moyles asked if the proposed effort of 60 to 80 survey sites was finalized and if the sites had been chosen. 

 On June 6 Lisa May (NGTL) emailed a letter from Mr. Preston to Mr. Moyles responding to Mr. Moyles comments of the draft protocols. Mr. Preston’s key 
response points are below: 
 All of the habitats described by Mr. Moyles would be considered as part of the ecosite identification component of the habitat assessment. Mr. 

Preston agreed that these habitats are important to caribou, and that they are a component of Table 1 of the federal recovery strategy. 
 Mr. Preston indicated that an assessment of Project effects had been completed at both local and regional scales and that the pre-construction 

caribou habitat assessment was designed to help develop the Final CHRP and OMP specific to the ROW. 
 The final number and location of sites was yet to be determined. Plots would be established in appropriate locations subject to habitat variability and 

replication. 
AESRD Dave Moyles 

Don Williams 
Austin Babb 

June 26, 2013 
Meeting 

 Mr. Moyles confirmed he agreed with the “like for like” restoration approach of planning restoration to match the existing landscape of upland and 
lowland/wetland vegetation. 

 Mr. Moyles confirmed he like the mounding approach for line of sight barriers especially in lowland/black spruce areas. 
 Range plans haven’t been started for the Chinchaga Herd. He doesn’t want to commit to any “special areas” of concern or priority for Offset Measures 

because of shifts in behavior that may not be reflected in the development of the plan as well as yearly weather and snow conditions. 
 Mr. Moyles would like to be consulted and possibly work with TransCanada PipeLines Limited to explore more site specific locations for Offsets. 
 Mr. Williams wasn’t sure how the Offsets Measures strategy and the existing land disposition system will work together but he would open the conversation 

when TransCanada PipeLines Limited has more specific locations in mind. 
AESRD Dave Moyles June 13, 2013 

Phone call 
 AESRD requested a coordinated approach to caribou protection planning across NGTL’s projects. 
 NGTL has collaborated with federal and provincial regulators in various jurisdictions, promoted a cooperative group of project and consulting staff to 

achieve consistency between projects and made an effort to coordinate and combine project meetings with regulators. 
AESRD Dave Moyles June 21, 2013 

Field visit 
 Aerial overflight of the NWML Timberwolf and Cranberry Sections to review work completed to date and to discuss potential restoration measures to be 

implemented. AESRD noted that access is not an issue specifically on the Timberwolf Section and acknowledged the challenges of restoration. Mr. Moyles 
suggested that different treatments could be applied in an effort to learn what is most effective. 

 Comments are addressed in the CHRP. The habitat restoration prescription considered locations where access control is a priority. The prescribed measures were 
developed to include various restoration treatments. Combined with monitoring the implementation of the CHRP is expected to contribute important 
information regarding effectiveness of habitat restoration in boreal habitats. 

AESRD Dave Moyles June 26, 2013 
Field visit 

 AESRD indicated the like-for-like restoration approach is preferred, whereby restoration planning aims to match the existing landscape of upland and 
lowland/wetland vegetation. Mounding for (access) barriers in lowland/black spruce areas is an accepted approach by AESRD. 

 AESRD has not yet started Range Plans and cannot commit to any special areas of concern or priority for restoration measures at that time. 
 Comments are addressed in the CHRP. like-for-like habitat restoration is incorporated into the goals, objectives and restoration prescription 
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Table 7 Summary of Consultation with Federal and Provincial Authorities 

Agency Name Date and Method Details 

Provincial Agencies (cont’d) 
AESRD Dave Moyles, 

Don Williams, 
Alan Carson, 
Austin Babb 

August 29, 2013 
Conference call 

 Project status, objectives and timelines of the NWML CHRP were briefly reviewed. Discussion points focused on the use of woody debris, controlling invasive 
species and grasses from adjacent rights-of-way, mounding, shrub staking, line-of-sight breaks and revegetation.  

 Rollback is useful for access control. Forest Officer has seen the log berms on the Cranberry Section; since they are isolated features, they are likely not enough to 
create a continuous ladder or fire hazard. It is comparable to the brush piles that forest harvest operators leave in cutblocks without issue. Refer to Tim Vinge’s 
work related to mounding densities and rollback. Contact Marty O’Byrne for information on planting densities and target survival. In general, 1,200-1,600 
stems/ha is common in forest industry for planting densities, depending on the species and site. Avoid the hinge of the mound pile for planting (variable with site 
conditions and species).  

 From wildlife management perspective, recommend that focus should be on avoiding attraction of wildlife to the ROW. There have been issues with seeded 
barley along the Chinchaga Trunk Road attracting bears and ungulates. Herbicide application is a viable option to control graminoid species competing with 
seedlings; to be used with caution and in consideration of sensitivities (proximity to water, etc.). 

 Ramp-over areas in black spruce lowlands are a good measure. Recommend protecting in winter clean-up and not planting anything to extend them (unlikely 
success of tree seedlings; do not introduce willow). Natural regeneration as a revegetation method in the lowland areas makes sense. Targeting regeneration of 
natural vegetation (% cover) as opposed to tree stem density is logical. No noxious weeds is a good target. 

 Like-for-like restoration is ideal. Where willows are present, willow staking is a viable option. Do not plant willows in areas where they don’t currently grow. Willow 
staking in bio-engineered riparian banks should be done in a manner that will not compromise the effectiveness of erosion control measures (e.g., soil wraps). 

 Open sight-lines are the nature of the vegetation communities in the lowland areas. Concern with line-of-sight is relevant to the upland forest areas. Access 
control and line-of-sight measures should be implemented where they make sense; control measures are not warranted where they will be ineffective (e.g., 
adjacent to roads) for the sole purpose of breaking the line-of-sight every 500 m. 

 AESRD encourages trying different measures and monitoring to see what is effective. 
 Comments are incorporated into the goals, objectives, targets, restoration prescription and monitoring plan. 

AESRD Dave Moyles  March 27, 2015 
Email sent 

 Sent revised Final CHRP for Chinchaga for review and comment. 
 Email response form Mr. Moyles on April 7, 2015 indicating that the CHRP was received and comments would be provided.  
 Comments will be incorporated when provided. 
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Regards, 

STANTEC CONSULTING LTD. 

 
Tyler Muhly, Ph.D. 
Wildlife Biologist 
Phone: (250) 655-2305 
Tyler.Muhly@stantec.com 

Reviewed by: 

 
Derek Ebner, M.Sc., P.Biol. 
Senior Wildlife Biologist 
Phone: (403) 750-2441 
Derek.Ebner@stantec.com 
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CPP ........................................................................................................................... Caribou Protection Plan 

EAS ............................................................................................................. Environmental Alignment Sheets 

EPP ................................................................................................................ Environmental Protection Plan 

NEB ............................................................................................................................. National Energy Board 

NGTL ................................................................................................................. NOVA Gas Transmission Ltd 

OMP ............................................................................................................................. Offset Measures Plan 

ROW ............................................................................................................................................. right-of-way 
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1 INTRODUCTION 

NOVA Gas Transmission Ltd. (NGTL), a wholly owned subsidiary of TransCanada PipeLines Limited, has 

applied to the National Energy Board (NEB) under Section 52 of the NEB Act for authorization to 

construct and operate the Chinchaga Lateral Loop No. 3 (the Project) (see Figure 1). The Project is 

33 km long, and is parallel and contiguous with 31 km (94%) of existing ROW. Of this contiguous section, 

29.2 km is parallel to one or two transmission lines. This report has been prepared in accordance with 

Certificate Condition 10a of Certificate GC-121 (Table 1). 

Table 1 Certificate Condition 10 – Caribou Habitat Restoration Plan 

Caribou Habitat Restoration Plan Certificate Condition 

10. Caribou Habitat Restoration Plan 
NGTL shall file with the Board for approval, in accordance with the timelines below, preliminary and final 
versions of a CHRP for the Chinchaga Section. NGTL shall provide a copy of the filings to Environment Canada 
and the appropriate provincial authorities. 

a. Preliminary CHRP –to be submitted at least 180 days prior to commencement of construction for the 
Chinchaga Section. This version of the CHRP shall include, but not be limited to: 
i. the objectives of the CHRP; 
ii. a decision tree(s) that will be used to (1) prioritize potential caribou habitat restoration sites and (2) 

prioritize mitigation to be used at different types of sites. The decision tree(s) should be based on a 
literature review identifying temporal and spatial caribou habitat restoration methodologies and their 
relative effectiveness, as well as based on typical site factors that may constrain implementation; 

iii. the quantifiable targets and performance measures that will be used to evaluate: (1) the extent of 
predicted, residual effects, (2) the extent to which the objectives have been met and the need for 
consequent compensation offsets; 

iv. a schedule indicating when mitigation measures will start and the estimated completion date; and 
v. evidence and a summary of consultation with Environment Canada and provincial authorities 

regarding the CHRP. 

b. Final CHRP – to be submitted on or before 1 November after the first complete growing season following 
the commencement of operation for the Chinchaga Section. This updated version of the CHRP shall 
include, but not be limited to: 
i. the preliminary CHRP, with any updates identified in a revision log that includes the rationale for any 

changes to decision making criteria; 
ii. a complete table of caribou habitat restoration sites, including but not limited to location, spatial area, 

description of habitat quality, site-specific restoration activities and challenges; 
iii. maps or Environmental Alignment Sheets showing the locations of the sites; 
iv. evidence and summary of consultation with Environment Canada and provincial authorities regarding 

the Final CHRP; and 
v. a quantitative and qualitative assessment of the total area of direct disturbance to caribou habitat that 

will be restored, the duration of spatial disturbance, and the aerial extent of the resulting residual 
effects to be offset, which also includes indirect disturbance. 
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This Preliminary CHRP will be followed by a Final CHRP, which will address Certificate Condition 10b. 

The Final CHRP will expand on the Preliminary CHRP to provide specific information on the location of 

restoration sites and specific restoration measures selected, as well as an assessment of residual project 

effects on caribou habitat. An Offset Measures Plan (OMP; Preliminary and Final as per Certificate 

Condition 20) and a Caribou Habitat Restoration and Offset Measures Monitoring Program (CHROMMP; 

as per Certificate Condition 21) will be prepared and filed separately in accordance with the timelines 

outlined in the Certificate Conditions.  

1.1 Guidelines for Boreal Caribou 

The CHRP has been developed in consideration of the current regulatory policies specific to caribou. The 

Woodland Caribou Policy for Alberta (Government of Alberta 2011) identifies recovery strategies that 

include maintenance and restoration of caribou habitat, establishment of range-specific habitat objectives, 

management of other wildlife populations (predators and primary prey), adaptive management, and 

legislative and social considerations. A key strategy adopted by the Woodland Caribou Policy for Alberta 

is the development of range-specific assessments and objectives, which builds on the work of previous 

recovery strategies, such as the Alberta Woodland Caribou Recovery Plan 2004/05 – 2013/14 (Alberta 

Woodland Caribou Recovery Team 2005). A range-specific assessment or recovery plan for the 

Chinchaga caribou herd range has not yet been developed. 

Similar to the provincial policy, the final Recovery Strategy for the Woodland Caribou (Rangifer tarandus 
caribou), Boreal Population, in Canada (Environment Canada 2012) stresses the importance of 

landscape level planning, such as planning development activities at appropriate temporal and spatial 

scales, incorporating caribou habitat requirements into fire management plans, establishing key protected 

areas and incorporating adaptive management. One of the management approaches suggested in the 

federal recovery strategy to address effects of habitat alteration on boreal caribou is to undertake 

coordinated actions to reclaim boreal caribou habitat through restoration efforts. This might include 

restoration of industrial features such as roads, seismic lines, pipelines, cut lines and clearings 

(Environment Canada 2012).  

NGTL is continuing to work with Alberta Environment and Sustainable Resource Development (AESRD) 

to ensure caribou habitat restoration plans undertaken for this Project align with the provincial caribou 

policy and the future provincial Caribou Action Plan for the Chinchaga caribou herd. Herd-specific 

Caribou Action Plans, as part of the province’s commitment to the federal Recovery Strategy, are 

required.  
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1.2 Organization of the Preliminary CHRP 

Consistent with the requirements of Certificate Condition 10(a), this preliminary CHRP is organized into 

the following Sections: 

• Objectives - Section 2.0 (Certificate Condition 10(a)(i)): introduces the primary objectives of the 

preliminary CHRP including: (i) restore as much caribou habitat as possible and (ii) provide a means to 

assess the extent of habitat loss that will require compensatory efforts.  This section also outlines 

NGTL’s commitment to develop a study design that will help to evaluate the extent to which the 

CHRPs objectives have been met.  

• Literature Review - Section 3.0 (Certificate Condition 10(a)(ii)): focuses on a literature review of 

current and historical habitat restoration initiatives and techniques, and their reported successes and 

failures. The literature review provides a basis for understanding general decision-making criteria with 

regard to prioritization of restoration sites and mitigation measures. The literature review provides key 

results and measures suited for caribou range, but the application of those restoration measures will 

be specific to the Project and dependent on site conditions. Therefore, not all restoration measures 

discussed in Section 3.0 may be appropriate or necessary for the Project, but are nonetheless 

provided for completeness and consideration.  

• Prioritization of Caribou Habitat Restoration Sites and Mitigation - Section 4.0 (Certificate 

Condition 10(a)(ii)): General decision-making criteria derived from the literature review was used to 

develop habitat-specific decisions trees for the Project. The decision trees aid in the process of 

identifying and prioritizing the selection of caribou habitat restoration locations and proposed 

mitigation. 

• Evaluation of Residual Effects and Restoration Objectives - Section 5.0 (Certificate Condition 

10(a)(iii)): provides the quantifiable targets and performance measure criteria by which the 

effectiveness of the proposed habitat restoration objectives will be evaluated. Limitations and 

assumptions specific to the Project are included in this section. 

• Schedule – Section 6.0 (Certificate Condition 10(a)(iv)): provides a schedule of activities indicating 

when mitigation measures will begin and the estimated completion date. 

• Consultation with Environment Canada (EC) and Alberta Environment and Sustainable 

Resource Development (AESRD) - Section 7 (Certificate Condition 10(a)(v)): summarizes the 

consultation and dialogue that has taken place with EC and AESRD regarding the Preliminary CHRP. 

The Preliminary and Final CHRPs are intended to supplement the measures provided in the Project 

Environmental Protection Plan (EPP) (ESA Section 20A), Caribou Protection Plan (CPP) (ESA 

Section 20A Appendix H) and the Environmental Alignment Sheets (EAS) ESA Section 20B). The EPP, 

CPP and EAS were developed in consideration of the Project location within caribou range, and therefore 

incorporate standard best practices for working in this particular caribou range. The Preliminary CHRP 

builds on those caribou protection measures to provide detail on NGTL’s commitment to restore the 
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Project footprint in the Chinchaga caribou range and provides potential measures, objectives and criteria 

for evaluation. 
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2 OBJECTIVES 

The Project will potentially affect caribou in the Chinchaga caribou range as a result of direct loss of habitat 

and an indirect change in habitat suitability; a small increase in mortality risk may occur as a result of small 

changes in access and associated travel efficiency by humans and predators. The intent of the Preliminary 

CHRP is to provide decision-making criteria and decision trees for evaluation of habitat restoration 

treatments to reduce Project residual effects on caribou and caribou habitat. The objectives of the 

Preliminary CHRP are: 

• Habitat Restoration: promote habitat restoration (i.e., native vegetation re-establishment) within the 

Project footprint in a manner that will achieve re-establishment of natural ecosystem types adjacent to 

the Project footprint, where feasible. 

• Access Control: implement access control to discourage human use, and possibly predator travel, 

along or into the Project right of way (ROW). 

• Line-of-Sight Blocking: establish line-of-sight blocks, where feasible (i.e., new alignment, or locations 

along parallel alignment that have existing line-of-sight blocks), to reduce caribou mortality risk along 

the Project ROW. 

• Monitoring Program: evaluate predicted residual effects and restoration treatment effectiveness using 

a quantitative design in order to modify or implement new restoration treatments, if required. 

• Adaptive Management: identify unsuccessful restoration treatments, microsite conditions that are 

either not conducive or suitable for establishment of vegetation, and need to be adjusted or 

supplemented to achieve the objectives of the CHRP. 

Project effects on caribou, resulting either from direct or indirect change in habitat suitability or a change 

in mortality risk, are key metrics for determining habitat restoration targets, measureable objectives and 

final determination of residual effects that might require offsetting. As reported in the Supplemental 

Report on Potential Effects on Caribou (Stantec 2012), the Project was not predicted to result in any 

incremental increase in indirect effects on habitat. Direct effects were estimated to range from 119.19 to 

127.01 ha, depending on the method of calculation (Stantec 2012). The estimated incremental increase in 

linear density resulting from the Project was less than 0.01 km/km2.  Final determination of direct effects 

(i.e., loss of habitat) cannot be known until Project construction is complete, as Project specific mitigation 

might result in lower total disturbance. Furthermore, quantification of effects on habitat and line-of-sight is 

part of an ongoing ground-based caribou habitat assessment under Condition 7, and linkages between 

the habitat assessment, caribou critical habitat attributes, and actual direct Project effects will be 

forthcoming. 

Restoration through accelerated revegetation will address habitat directly disturbed by the Project ROW, 

with the exception of a 6-10 m wide area along the pipeline centreline required for maintenance practices 

and CSA standards. By addressing direct habitat loss through revegetation, indirect effects on habitat 
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effectiveness in surrounding habitats will be minimized as a direct proportion of restoration implemented 

within the Project ROW. Time lags and uncertainties associated with restoration treatment effectiveness 

and other areas on the Project ROW that are not addressed by the CHRP (i.e., centreline) will be 

compensated for by the OMP, but elsewhere within caribou range. A final assessment of whether the 

quantifiable targets and performance measures were achieved for each restoration unit (e.g., Upland 

Deciduous/Mixedwood; see Appendix B) along the Project ROW will be conducted upon completion of 

the CHRP monitoring program (i.e., for 5  years following commencement of operation). The total area of 

habitat-specific restoration units that underperform and are statistically significant from their respective 

target or performance measure will also be addressed by the OMP.   

Restoration will be achieved through a variety of measures, including construction mitigation measures, 

natural regeneration, site preparation, seeding with woody vegetation species, bio-engineering, and seed 

or seedling planting of native species. Pursuant to Condition 7, a pre-construction habitat assessment will 

aid in understanding the quality, quantity, variability, and areal extent of caribou critical habitat along the 

Project ROW, and provide a basis for setting quantifiable targets for restoration.  

Objectives provide a means by which the effectiveness of the CHRP can be evaluated through 

monitoring. Section 5.0 provides detail on the rationale and assumptions of quantifiable targets and 

performance measures used to evaluate predicted residual effects and restoration objectives, and the 

quantitative design of the monitoring program. 

While not an explicit goal of this Preliminary CHRP, the measures implemented through this plan will have 

the added advantage of benefiting a number of other species and environmental values. For example, 

habitat restoration and access control will reduce the potential for negative human-wildlife interactions. In 

Alberta, controlling access to reduce human-caused grizzly bear mortality is a key recommendation in 

Alberta’s grizzly bear recovery plan (Alberta Grizzly Bear Recovery Team 2008). Bayne et al. (2011) also 

demonstrated positive effects of habitat restoration along linear features (notably seismic lines) for black 

bear, marten and several bird species. 
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3 LITERATURE REVIEW  

Restoration of disturbed habitat has become one of the key components for caribou conservation, and 

has been identified in the federal recovery strategy (Environment Canada 2012) and in provincial boreal 

caribou recovery planning efforts (Government of Alberta 2011). The purpose of this literature review is to 

provide an understanding of the current state of knowledge of the value and purpose of habitat restoration 

in caribou range, to provide a review of historical and ongoing habitat restoration initiatives, and to 

summarize the various techniques that have been implemented and along with their associated 

effectiveness.  The results of the literature review have been used to develop decision trees that will aid in 

the prioritization of caribou habitat restoration sites as well as mitigation measures at different types of 

sites (see Section 4). The literature review was conducted using a systematic approach and standard 

research techniques including the use of in-house reference material and querying scholarly databases 

using keywords and phrases.  Literature cited in peer-reviewed scientific papers was also consulted 

where appropriate. 

3.1 Current Information on Woodland Caribou, Habitat and Human Use 

Boreal woodland caribou use a strategy of spatial separation from primary prey to limit predation risk 

(Bergerud et al. 1984, Bergerud 1988, Holt and Lawton 1994, Johnson et al. 2001, James et al. 2004, 

Environment Canada 2008, Environment Canada 2011). Evidence shows that caribou resource selection 

at the population and individual seasonal home range scale is affected by forestry cutblocks (DeCesare et 
al. 2012), which are linked to increased predator densities (Latham et al. 2011). Individual caribou 

resource selection at the location level, however, is shown to be affected by linear features (DeCesare et 
al. 2012). Linear features (e.g., roads, pipeline and transmission ROWs, seismic and cut lines) have been 

associated with increased predator mobility, potentially putting caribou at greater risk of predation when 

near or on these features (James 1999, James and Stuart-Smith 2000, Whittington et al. 2011). However, 

McCutchen (2006) modeled dynamic use of the landscape by wolves, primary prey (moose) and caribou, 

and concluded that wolves experience no additional advantage accessing caribou from linear features, 

although they do benefit in accessing primary prey species (i.e., moose). Latham et al. (2011) supports 

this by finding that kill sites were no closer to linear features than random. Reduced habitat effectiveness 

adjacent to linear features may occur as caribou may partially avoid habitats near access ROWs (Dyer 

1999, Oberg 2001). DeCesare et al. (2012) reported a scale-dependent trade-off such that the ultimate 

costs to caribou habitat suitability appear relatively less for linear feature-induced changes to the predator 

functional response (predator kill rate) than forestry-induced changes to the predator numerical 

responses (predator density). This supports work by Latham (2009) where forest harvest leading to early 

seral stage regeneration was suggested as one factor leading to increased primary prey abundance 

(moose and deer), with numerical responses in wolf populations, increased forays into caribou range and 

subsequent higher predation risk to caribou. 
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Rehabilitation of existing anthropogenic disturbances not currently in use within caribou range is expected 

to reduce the degradation of functional habitat over the long-term, because caribou will no longer exhibit 

reduced use on or near (i.e., within a zone of influence) a land-use feature (e.g., Oberg 2001). 

Restoration of disturbances also assumes that caribou will return to being spatially separated from 

primary prey (moose, deer) and predators, and hence return to natural levels of mortality risk (Athabasca 

Landscape Team 2009). 

Management of boreal caribou habitat to maintain viable populations over time will require both 

minimizing the impact of future development and recovery of the existing industrial footprint. 

3.2 Recovery and Restoration of Habitat 

Mitigating the effects of industrial development (e.g., forestry, seismic, oil and gas, and mining) in the 

boreal forest has a common challenge: reclamation/restoration of a development footprint that is either a 

linear feature (e.g., pipeline) or a polygon (e.g., cutblock, mine). A common approach in reclamation of 

forested land is the application of provincial standards developed to achieve equivalent land capability to 

support target end land uses, often with a focus on merchantable forest stands (e.g., AENV 2010, AENV 

2011). In relation to oil sands mining in northeastern Alberta, Straker and Donald (2011) and Hawks 

(2011) have suggested that current reclamation standards may not be suitable where there is a broader 

set of management objectives such as maintenance of biodiversity, creating functional forest ecosystems, 

or restoration of species-specific wildlife habitat. 

Although restoration ecology specific to caribou habitat is a relatively new science, some key initiatives 

have identified important learning’s related to oil and gas development in caribou range. Initiatives have 

generally focused on revegetation and access control, as well as limiting growth and establishment of 

plant species favourable to primary prey (e.g., Caribou Range Restoration Project [CRRP] 2007a,b, 

Golder Associates [Golder] 2010, Osko and Glasgow 2010). These included tree planting initiatives, 

coarse woody debris management best practices, habitat enhancement programs and habitat restoration 

trials in caribou range (CRRP 2007a, b, Enbridge 2010, Golder 2010, 2011, Oil Sands Leadership 

Initiative [OSLI] 2012). Blocking line-of-sight has been implemented through land use guidelines as a tool 

aimed at mitigating increased risk of predation in the short-term, while longer term goals of revegetation 

of lines are achieved. Inoculation of reclaimed landscapes with lichen fragments has been effective in re-

establishing lichen forage over the long term (17-45 years) in disturbed areas (Stokes et al.2009). While 

lichen establishment is valuable to long-term habitat restoration as an important caribou habitat attribute, 

the long time frame associated with lichen growth is not expected to be a short-term attractant to caribou 

while efforts to reduce predator presence are also undertaken. 

Common among many of these initiatives are learning’s on: which plant species to use, and when and 

where to replant; development of effective techniques to promote natural revegetation; and a better 

understanding of methods to control access. Lessons learned from these initiatives have been 

incorporated into large-scale habitat restoration projects near Grande Prairie, Cold Lake and Fort 

McMurray, Alberta. Table 2 provides a summary of habitat restoration initiatives and the accomplishments 
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and lessons learned. The summary is based on publicly-available information that NGTL considers to be 

the most recent, relevant, and comprehensive with regard to caribou habitat restoration initiatives for the 

Chinchaga range. 

3.2.1 Key Results 

Recent research has shown positive results for establishing native vegetation on seismic lines and other 

linear features using techniques such as planting tree and shrub seedlings, and creating microsite 

conditions (i.e., mounding) that are conducive to seedling growth and natural vegetation encroachment 

(CRRP 2007b, OSLI 2012). Measures such as rollback can address site condition issues including 

competition from non-target or undesired plant species, erosion, frost, and heat or moisture deficiencies 

(CRRP 2007b). Natural revegetation and successful planting initiatives have also benefited from 

construction practices that minimize disturbance during development of the footprint. Minimal disturbance 

pipeline construction techniques that avoid grubbing and grading are effective at facilitating rapid 

regeneration of native vegetation within the ROW, in particular in deciduous habitats (TERA 2011a, 

2012). A trial natural revegetation response inventory program in west central Alberta reported that 85% 

of disturbed sites did not require artificial recovery, since a natural recovery projection was observed on 

previously disturbed sites (CRRP 2007c). Although regenerating conifers provide a better visual barrier, 

the faster growth rates of deciduous species provides for effective results more quickly (DES 2004). 

Recent research suggests that planting shrubs along with trees allows trees to grow healthier, faster and 

with less competition for nutrients and water from fast-growing grasses (OSLI 2012). It may also provide 

important habitat benefits for wildlife, compared to only planting tree seedlings, by providing hiding cover 

(Bayne et al. 2011). 

Salvage and transplanting of native vegetation is a means of introducing small scale island mat 

transplants containing native flora and soil fauna important to regeneration. Transplanting native materials 

can be difficult to implement on a large scale as part of a habitat restoration program for the following 

reasons (Golder 2012b):  

• inconsistent availability of vegetation suitable for transplant;  

• potential for degradation of neighbouring vegetation communities if transplants are sourced from 

adjacent stands;  

• transplanting programs often require storage of plant materials under less-than-ideal conditions due to 

uncontrollable factors (i.e., weather); and  

• other treatments, such as seeding and seedling planting, have been shown to be more successful in 

comparison. 
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Table 2 Historic and Current Habitat Restoration Initiatives  

Company or Group 
Initiative Name 

or Goal Description Accomplishments and/or Learnings Key Reports 

AXYS Environmental Recommended 
Peatland Restoration 
Techniques for Oil and 
Gas in Boreal Forest 

• AXYS conducted a literature review of 
successfully used peatland reclamation 
techniques within wildlife habitats in the 
boreal forest 

• A mean water table level higher than 40 cm 
and preferably within 20 cm promotes 
peatland growth1. 

• Removing drainage ditches following 
decommissioning will help restore peatlands2. 

• Water table management is essential to 
ensure successful re-vegetation of peatlands 
and to guide the direction of re-vegetation. 
Soil chemistry adjustment may be required 
for problem soils3. 

• To achieve improved black spruce seedling 
growth and environmental quality, use 
selected mycorrhizal fungi when reclaiming 
dense black spruce bogs4. 

• Re-establish site hydrology, site topography, 
and appropriate bog vegetation to reclaim 
raised bogs. 

• Patches of discontinuous permafrost (e.g., in 
northeastern Alberta) are not yet possible to 
reclaim5. 

AXYS 2003 
1 Tedder and 

Turchenek 1996 
2 Girard et al. 2002 
3 Naethet al. 1991 
4 Khasaet al. 2001 
5 Robinson and 

Moore 2000 
5 Turetksyet al. 

2000 
5 Camill 1999 

Canadian Natural 
Resources Limited 
(CNRL), Diversified 
Environmental Services 

Ladyfern Pipeline 
Re-vegetation Program 
(natural gas pipeline 
running from northeast 
BC into northwest 
Alberta) 

• Pipeline construction occurred in 2002 

• Promoted revegetation on a pipeline 
development by: minimizing root disturbance 
during construction; mechanical seeding of 
the ROW on areas of erosion concern only; 
promoting the growth of native species from 
seed; planting of tree seedlings; and 
transplanting of existing trees 

• Goal was to create line-of-sight breaks as 
introduced trees grow over time 

• Upland habitat: tree seedlings were planted 
primarily with white spruce and lodgepole 
pine 

• Lowland habitat: planted larger, locally 
collected and transplanted black spruce 

• Annual monitoring of species composition 
and percent vegetation ground cover was 
conducted for two growing seasons. 

• Survival rates were higher in upland sites 
than lowland sites (focus on lowland sites 
was black spruce transplants). 

• Poor survival of locally collected transplanted 
black spruce. 

• Coniferous tree seedling (nursery stock white 
spruce and lodgepole pine) survival and 
growth appeared to be more successful than 
using locally collected transplants. 

 

Diversified 
Environmental 
Services (DES) 2004 
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Table 2 Historic and Current Habitat Restoration Initiatives (cont’d) 

Company or Group 
Initiative Name 

or Goal Description Accomplishments and/or Learnings Key Reports 

Canadian Natural 
Resources Limited 
(CNRL), Diversified 
Environmental Services 
(cont’d) 

  • Natural regeneration in both upland and 
lowland sites was noted in areas that had 
minimized root disturbance during 
construction of the pipeline and where there 
was no mechanical seeding of grass seed. 

• Re-colonization of coniferous species 
provided the best visual barrier; deciduous 
species effective more quickly. 

• Recommended that transplants should be 
conducted in the fall when trees are dormant, 
but still have sufficient time to establish roots. 

• Recommended that the most effective 
method for establishing a line-of-sight break 
is to concentrate efforts on productive 
uplands. 

• Recommended that smaller trees (20-30 cm) 
be selected for further transplants. 

 

Suncor Energy Accelerated Seismic 
Line Restoration 

• Program initiated in 2000 

• Objective was to promote revegetation of 
seismic lines through the use of tree seedling 
planting, bioengineering (willow staking) and 
transplanting existing vegetation 

• Techniques tried on upland, transitional 
wetlands and wetland ecosites 

• No follow-up monitoring beyond this program 

• Four years post-treatment: 

• upland black spruce transplants survived but 
showed signs of stress; 

• black spruce and willow plugs worked better 
than transplants; 

• poor results for lines with mulch on them; 

• transitional wetland black spruce 
transplanting showed high survival but low 
growth or vigour rate; and 

• wetland black spruce and willow transplants 
and plugs had poor survival, but slightly 
better survival when planted in elevated 
microsites. 

Golder 2005 
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Table 2 Historic and Current Habitat Restoration Initiatives (cont’d) 

Company or Group 
Initiative Name 

or Goal Description Accomplishments and/or Learnings Key Reports 

Consortium composed of 
oil/gas companies, 
Environment Canada, 
Alberta Conservation 
Association, the Alberta 
Caribou Committee, and 
Alberta Environment and 
Sustainable Resource 
Development [AESRD]) 
(previously referred to as 
Alberta Sustainable 
Resource 
Development[ASRD]) 

CRRP • Program active from 2001 to the end of 2007 

• Mandate was to use an adaptive 
management approach to restoring caribou 
habitat while testing methods to speed 
recovery of man-made linear disturbance 

• Involved trials to increase the recovery path 
of seismic and other linear corridors to treed 
cover, studying the effect of access 
management techniques on wildlife and 
humans, performing a cost/benefit analysis, 
and drafting recommended operating 
practices and planning strategies from the 
construction through to the reclamation 
phases of oil and gas developments 

• Field treatments included: transplanting trees 
and shrubs, seeding, tree seedling planting, 
using planting enhancements, soil 
decompaction, mounding, rollback, and 
installation of wooden fences for line-of-site 
breaks 

• Planning strategies included the use of aerial 
imagery for collecting vegetation inventories, 
and developing logistical best practices for 
tree seedling planting in wetland areas during 
the summer 

• Tested site preparation techniques as they 
pertain to promoting revegetation and limiting 
human use of linear corridors, including 
excavator mounding, decompaction and 
rollback. 

• Researched and tested the use of aerial 
imagery and LiDAR for collecting vegetation 
inventories on linear disturbances, of which 
aerial imagery was proven to be successful 
and adopted for other habitat restoration 
programs. 

• Managed the macro-scale 
Suncor/ConocoPhillips Caribou Habitat 
Restoration Pilot implemented within the Little 
Smoky caribou range in 2006:  

• over 100 km of linear corridors treated, 
encompassing several townships; 

• included site preparation techniques 
(excavator mounding and rollback); 

• included planting of tree seedlings on a 
variety of different ecosites, treatment 
types and disturbances; 

• included the installation of wooden fences 
at the beginning of linear corridors to 
serve as line-of-sight breaks; 

• focused on access management by using 
excavator mounding at the beginning of 
linear corridors; and 

• installation of signs at treatment sites. 

• Produced an unpublished draft document on 
recommended practices for implementing a 
habitat restoration program, from the 
planning through to the treatment and 
monitoring phases. 

• Produced an unpublished monitoring manual 
for collecting revegetation data on linear 
corridors. 

Suncor 2007 

CRRP 2007a,b 

Neufeld 2006 
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Table 2 Historic and Current Habitat Restoration Initiatives (cont’d) 

Company or Group 
Initiative Name 

or Goal Description Accomplishments and/or Learnings Key Reports 

Consortium composed of 
oil/gas companies, 
Environment Canada, 
Alberta Conservation 
Association, the Alberta 
Caribou Committee, and 
Alberta Environment and 
Sustainable Resource 
Development [AESRD]) 
(previously referred to as 
Alberta Sustainable 
Resource 
Development[ASRD]) 
(cont’d) 

  • Conducted trials of transplanting existing 
trees under winter and summer conditions. 

• Sponsored trials of frozen tree seedling 
planting. 

• Sponsored trials for the use of encapsulated 
seed products for reclamation purposes. 

• Sponsored a line-blocking study, as part of L. 
Neufeld’s Master’s Thesis on wolf/caribou 
dynamics in the Little Smoky caribou range. 

 

ConocoPhillips, Canadian 
Association of Petroleum 
Producers and Suncor 
Energy 

Caribou Habitat 
Restoration Pilot Study 

• Remote camera study (summer 2008) 
initiated within the Little Smoky caribou range 
in Alberta. Objectives included comparing 
wildlife (caribou, deer, moose, bear, wolf, 
coyote, cougar and lynx) presence and use 
between naturally restored seismic lines and 
open cutlines. 

• Pooled prey species (caribou, deer, moose) 
preferentially select restored seismic lines 
(>1.5 m vegetation heights, average age of 
trees 23 years) over non-vegetated sites.   

• Deer had the strongest preference for 
restored sites, with the preference attributed 
to the increased forage within the restored 
sites, as well as reduced line-of-site and 
potentially predator avoidance. 

• Caribou were shown to have a slight 
preference for re-vegetated seismic line sites 
over non-vegetated sites, but with limited 
data there was no statistical difference. 
However, caribou on control sites were 
observed to be running much more frequently 
than on re-vegetated sites and engaged in 
standing related behaviours only while on re-
vegetated sites. Data indicate that caribou 
are more likely to travel quickly through open 
seismic lines, which may be a response to 
the minimal vegetation cover. 

Golder 2009 
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Table 2 Historic and Current Habitat Restoration Initiatives (cont’d) 

Company or Group 
Initiative Name 

or Goal Description Accomplishments and/or Learnings Key Reports 

CNRL Habitat Enhancement 
Program 

• Program is part of the Terms and Conditions 
of the Environmental Protection and 
Enhancement Act (EPEA) approval for the 
construction, operation and reclamation of 
the Canadian Natural Primrose and Wolf 
Lake (PAW) Project 

• Program targeted the restoration of seismic 
lines, old lease roads, and abandoned well 
and core hole sites through re-vegetation and 
access control to improve wildlife habitat on a 
caribou range within the CLAWR 

• Focused on restoration of historic (pre-oil 
sands development) features on the 
landscape that are recovering poorly, either 
due to environmental conditions (cold, wet 
soils), historical clearing and reclamation 
practices, or recent clearing for winter access  

• Focused on areas outside of 10 year 
development plan to avoid re-entry into areas 
where restoration treatments are placed 

• Used aerial imagery to conduct linear corridor 
vegetation inventories on all of CNRL’s 
CLAWR operations, encompassing 
approximately nine townships. 

• Detailed restoration plan developed. 

• Ground-truthed sites that appeared on aerial 
imagery as having little to no woody plant 
regeneration. 

• Focused on access control and micro-site 
creation for introduced tree seedlings, using 
the following three treatments: 

• mounding; 

• tree seedling planting; and 

• rollback. 

• Planting sites are subject to monitoring over a 
five year period.  

• To date, only monitored black spruce 
seedlings planted in the summer on sites 
treated in the winter with excavator mounding 
in treed bog and fen sites. 

• Excellent survival and vigour of seedlings 
after one growing season at all monitored 
sites. 

• Additional site preparation and seedling 
planting scheduled for 2013. 

Golder 2010 
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Table 2 Historic and Current Habitat Restoration Initiatives (cont’d) 

Company or Group 
Initiative Name 

or Goal Description Accomplishments and/or Learnings Key Reports 

University of Alberta led 
project, supported by a 
number of oil/gas 
companies, Canadian 
Association of Petroleum 
Producers (CAPP), 
Forest Resource 
Improvement Association 
(FRIA), and Alberta-
Pacific Forest Industries 
Inc. (ALPAC) 

Integrated Land 
Management 

• Ongoing study began in 2004 and focused on 
contributing to best practices for wellsite 
construction and reclamation on forested 
lands in the Green Area of northeastern 
Alberta. Techniques to enable appropriate 
revegetation and accelerate recovery of 
ecological processes after disturbance were 
studied 

• Old wellsites component involved monitoring 
soils and vegetation 

• New wellsites component researched 
methods to use during well-site construction 
that will promote the prompt revegetation of 
the site during the reclamation phase 

• Report produced in 2010, “Recommended 
Practices for Construction and Reclamation 
of Wellsites on Upland Forests in Boreal 
Alberta”, that evaluated soil and vegetation 
responses to different winter construction and 
reclamation techniques. 

• Recommendations included: 

• maximizing low disturbance construction 
practices; 

• use of snow/water to level sites as 
opposed to stripping; 

• retain root zone when stripping and store 
soil layers in separate piles; 

• plant seedlings promptly after reclamation 
to lessen impact of native vegetation 
competition; 

• rollback is preferable to mulching; 

• mulch layers need to be less than 10 cm 
thick when present; 

• avoid planting tree and shrub species that 
may impact predator/prey dynamics and 
do not occur naturally in the area. For 
example, planting of species palatable to 
moose in caribou areas should be 
avoided; and 

• pre-disturbance assessments and 
prescription planning can pay dividends at 
the reclamation stage. 
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Table 2 Historic and Current Habitat Restoration Initiatives (cont’d) 

Company or Group 
Initiative Name 

or Goal Description Accomplishments and/or Learnings Key Reports 

Enbridge Pipelines 
(Athabasca) 

Waupisoo Pipeline 
Habitat Restoration 

• Pipeline construction occurred in the winter of 
2007/08 

• Promoted revegetation on a pipeline 
development within critical moose and 
caribou habitat by: mechanical seeding of the 
ROW on areas of erosion concern only; 
promoting the growth of native species from 
seed; planting tree and shrub seedlings; 
transplanting existing shrubs; and using 
rollback for access control and micro-site 
creation for seedling and seed establishment 

• Goal was to use growth of planted trees to 
create line-of-sight breaks, directly restore 
habitat and control access 

• Approximately 250,000 seedlings were 
planted at strategic locations over 
3 summers. Locations included intersections 
with other linear corridors, upland sites to 
create line-of-sight breaks, and riparian 
areas. 

• Rollback was applied on some steeper 
slopes and at some intersections with all-
season and winter roads. 

• Shrub species (alder and willow) transplanted 
successfully on the banks of the Christina 
River during the winter. 

• Planting sites are currently subject to 
monitoring over a five year period. 

• Good survival of seedlings was observed on 
upland sites; lowland site seedling survival to 
be evaluated during monitoring in the fall of 
2012 (an update report was not available for 
review). 

• Vegetation ingress of clover and native 
grasses has had a negative impact on 
seedling survival in some areas. 

• Where no access control measures were 
applied, human use of the ROW by ATV 
damaged many seedlings. 

• Seedlings planted in conjunction with rollback 
were not damaged. 

Enbridge 2010 

Golder 2011 
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Table 2 Historic and Current Habitat Restoration Initiatives (cont’d) 

Company or Group 
Initiative Name 

or Goal Description Accomplishments and/or Learnings Key Reports 

Canadian Natural 
Resources Limited, Wolf 
Lake 

Interconnect Pipeline • Pipeline construction occurred during the 
winter of 2007/08 

• Promoted revegetation on a pipeline 
development adjacent to the Cold Lake Air 
Weapons Range (CLAWR) by planting of tree 
and shrub seedlings 

• Goal was to use growth of planted tree 
species to create line-of-sight breaks, limit 
the overall width of the developed corridor 
that the pipeline parallels, directly restore 
habitat and control access 

• Planting sites are currently subject to 
monitoring over a five year period  

• Approximately 60,250 seedlings planted at 
strategic locations over 2 summers. 
Locations included: 

• intersections with other linear corridors; 

• upland sites to create line-of-sight breaks; 
and 

• riparian areas. 

• Planting sites are currently subject to 
monitoring over a five year period (an update 
report was not available for review).  

• Good survival of seedlings where mechanical 
seeding was avoided. 

• Areas mechanically seeded to native grass 
mixtures had lower survival and vigour of 
planted seedlings, possibly due to increased 
competition for sunlight, water and nutrients, 
and graminoid vegetation falling over and 
smothering the seedlings when snowfall 
occurs. 

• Damage to seedlings from ATV use in many 
monitoring plots. 

• Other environmental factors such as frost and 
wetland encroachment possibly contributing 
to seedling mortality. 

Golder 2012a 
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Table 2 Historic and Current Habitat Restoration Initiatives (cont’d) 

Company or Group 
Initiative Name 

or Goal Description Accomplishments and/or Learnings Key Reports 

OSLI Faster Forests • Ongoing since 2007, planting trees to 
increase the pace of reclamation 

• Planting shrubs along with trees allows for 
trees to grow healthier, faster and with less 
competition for nutrients and water from fast-
growing grasses.  

• Planted 143,850 seedlings on 113 sites in 
2009. 

• Planted 238,632 seedlings on 120 sites in 
2010. 

• Planted >600,000 seedlings in 2011 on 200 
sites (included 4 tree species, 7 shrub 
species). 

OSLI 2012 

Winter Wetland 
Planting Trial 

• Wetlands re-vegetation trials consisting of 
winter planting of black spruce seedlings to 
address challenges involved with planting 
disturbed wetland sites during the summer 
months 

• Goal is to improve reclamation performance 

• Planted 900 trees in winter 2011. 

• >90% survival rate in spring 2011. 

• Findings were used to help develop a larger 
scale frozen seedling program for the on-
going Algar Reclamation Program. 

Algar Reclamation 
Program 

• Program targeting the restoration of seismic 
lines through re-vegetation and access 
control to improve wildlife habitat in a caribou 
area with historic seismic disturbance 

• The Algar area of northeastern Alberta 
covers approximately six townships (each 
township is 6 miles by 6 miles) 

• Inventory of linear disturbance completed 
using remote sensing methods. 

• Detailed restoration plan developed. 

• Stakeholder consultation led by AESRD on 
the closure of selected seismic lines to the 
general public (i.e., to provide some level of 
protection to areas with restoration 
treatments). 

• Macro-scale restoration activities began in 
winter 2011/2012 and include: 

• excavator mounding; 

• rollback; and 

• frozen tree seedling planting. 
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Table 2 Historic and Current Habitat Restoration Initiatives (cont’d) 

Company or Group 
Initiative Name 

or Goal Description Accomplishments and/or Learnings Key Reports 

Alberta School of Forest 
Science and 
Management / OSLI 

Coarse woody debris 
management - best 
practices 

• Goal is to come up with consistent standards 
that industry users can implement when 
spreading woody debris on reclaimed sites 

• Developed a guide for improved 
management of coarse woody debris 
materials as a reclamation resource. 

• Best practices manual was prepared through 
consultation with resource managers and 
operators, consideration of economic and 
ecologic requirements, and synthesis of the 
most relevant and current scientific 
knowledge. 

• Wood mulch depths exceeding 3-4 cm form 
an insulating layer over the soil surface 
limiting plant growth. 

• Use of whole logs enhances forest recovery 
by creating microsites, which creates 
improved conditions for vegetation to 
establish and grow. 

• Total rollback of material along the entire 
length of exploration and access features is 
the most effective way to discourage 
recreational use of linear features. 

• Well-designed scientific monitoring of wildlife 
use is needed to provide managers with an 
understanding of treatment effectiveness. 

OSLI 2012 

NOTE: 

Table modified from Golder 2012b. 
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A standard alternative to salvage and transplanting is to source seeds and/or seedlings from a nursery. 

Typically, trees and shrubs are sourced about one year prior to planting, either as seeds or seedlings from 

a source in the same geographic region as the Project. Seed mixes for plants and agronomic grasses can 

be sourced on a shorter timeframe, often in the range of three to four months. Consideration of the species 

mix, and the ratio of each species in the mix, will be provided in the Final CHRP.   

Seismic lines have been reported to have very slow reforestation rates (Revel et al. 1984, Osko and 

MacFarlane 2000), and recovery is strongly influenced by the characteristics of the adjacent forests (e.g., 
site productivity, tree and shrub species and heights) (Bayne et al. 2011). Conventional seismic lines 

cleared by bulldozer may take as long as 112 years to reach 95% recovery to woody vegetation in the 

absence of restoration efforts (Lee and Boutin 2006). Slow tree regeneration has been attributed to root 

damage from the original disturbance, compaction of the soil in tire ruts, insufficient light reaching the 

forest floor, maintenance of apical dominance from surrounding stands, introduction of competitive 

species (i.e., planted seed mixes), drainage of sites (i.e., regeneration slowest on poorly-drained sites 

with low nutrient availability such as bogs) and repeated disturbances (e.g., all-terrain vehicles [ATVs], 

animal browsing, repeated exploration) on seismic lines (Revel et al. 1984, MacFarlane 1999, 2003, 

Sherrington 2003, Lee and Boutin 2006). However, tree regeneration on seismic lines is a key 

determinant of recovery success (MacFarlane 2003) and, therefore, factors that hinder revegetation 

efforts should be mitigated. 

The ability of linear features to recover to a natural forested state is affected considerably by human use. 

Oberg (2001) identified that recovery of conventional seismic lines to functioning mountain caribou habitat 

occurs within 20 years following disturbance in west-central Alberta. Golder (2009) reports that in the 

Little Smoky caribou range, seismic lines that were allowed to revegetate naturally achieved an average 

height of 2 m, across all ecosite types, within 20 to 25 years, when they had not been recently disturbed 

by human activity (e.g., re-cleared to ground level for winter access or seismic program use). The 

average age of trees on the control lines was only 10 years, suggesting sites that are continually 

disturbed or re-cleared by human activity take longer to regenerate. Restoration efforts have also failed 

when ATVs destroyed seedlings after planting (Enbridge 2010, Golder 2011, 2012a). The federal 

recovery strategy for boreal caribou indicates that forested stands less than 40-50 years of age, 

depending on stand type, do not meet critical habitat requirements for the Chinchaga range (Environment 

Canada 2012). 

Subjective expert ratings suggest that effectiveness of most physical access control measures (e.g., 
gates, berms, excavations, rollback, visual screening) vary considerably between negligible and high 

effectiveness in controlling human access (Caribou Landscape Management Association [CLMA] and the 

Forest Products Association of Canada [FPAC] 2007). Effectiveness, or ability to reduce variability, of 

access control measures is likely dependent on suitable placement (e.g., placed to prevent detouring 

around access control point), enforcement, and public education on the intent of the access control, which 

facilitates respect of the control measures (AXYS 1995). Mounding has been found to discourage human 

access (i.e., truck and ATV) during snow-free periods and also creates microsites that improve vegetation 

establishment (review in CLMA and FPAC 2007). Excavator mounding is a well-researched and popular 
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site preparation technique in the silviculture industry (Macadam and Bedford 1998, Roy et al. 1999, 

MacIsaacet al. 2004). Target density of mounding for access control and/or microsite creation purposes 

can vary from 1,400 to 2,000 mounds/ha (AENV 2011). Switalski and Nelson (2011) monitored human 

access on open and closed (i.e., gated, barriered and recontoured) roads using remote cameras, and 

found that the frequency of detection of humans on closed roads was significantly lower than on open 

roads, but not significantly different among road closure types. Results of that study also indicated 

significantly higher levels of hiding cover and lower line-of-sight distances on barriered and recontoured 

roads compared to open roads (Switalski and Nelson 2011). Physical access control measures provide 

short-term solutions to manage access and allow for natural regeneration (Golder 2009). Once linear 

features have regenerated to a pole sapling or young forest structural stage, Sherrington (2003) 

suggested that ATV access is no longer facilitated. However, when a pipeline must be operated free of 

trees in the range of 6-10m wide above the ditch line, other means of access control at key access points 

would be required (e.g., use of berms, boulders or gates). Where the Project RoW is contiguous with 

another operator, as is the case for 29.2 km of transmission line that is parallel to the Project, the 

challenge of effective access control is greater. 

The above techniques to block human access also contribute to initiatives to block line-of-sight. 

Short-term management for access and line-of-sight blocking should ultimately lead to long-term access 

control by way of revegetation of disturbed areas (CLMA and FPAC 2007). Expediting growth of visual 

barriers along linear features can be achieved by concentrating restoration efforts on productive upland 

habitats, since conifer and shrub (e.g., alder) species grow more quickly on these sites compared to 

lowland sites. Although regeneration of conifer species provides the best year-round visual barrier, their 

growth can be slow. Therefore, encouraging deciduous woody species growth is important to quickly 

establish visual barriers in the short-term. 

While there has been some effort to assess wildlife use of regenerating seismic lines (e.g., Bayne et al. 
2011) and reclaimed areas in the Athabasca Oil Sands Region (e.g., Hawkes 2011), few researchers 

have assessed natural habitat recovery and wildlife responses to recovery with respect to caribou. A pilot 

study was conducted in the Little Smoky caribou range to measure the effects of revegetating linear 

disturbances on wildlife use and mobility (Golder 2009). Data were collected for a group of predators (i.e., 
cougar, wolf, coyote, lynx, grizzly and black bears) and prey (i.e., moose, deer and caribou). Results of 

the pilot study indicated that revegetated seismic lines (i.e., minimum 1.5 m vegetation regrowth) were 

preferred by both predator and prey species compared to control lines (i.e., vegetation regrowth of 0.5 m 

or less), and in general, control lines were used primarily for travel (i.e., both predators and prey species 

were constantly moving as opposed to standing, foraging, etc.). In addition, human use was almost 

exclusively limited to the control lines. The line-of-sight measured on the revegetating lines was typically 

less than 50 m. Golder (2009) suggested that moose and deer may have been attracted to the 

revegetated lines for forage availability and perceived cover protection. The preference for regenerating 

seismic lines by wolves may be explained as a response to increased prey use of these lines (Golder 

2009). The study also showed that caribou travelled more quickly (running more frequently) and did not 
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engage in standing-related behaviours on control lines, whereas on revegetating lines running was rare 

and standing-related behaviours occurred more often. 

Line-blocking is another potential measure that may have benefits for controlling access and reducing 

wolf use. Neufeld (2006) conducted a preliminary assessment of tree-felling along seismic lines to block 

access in the Little Smoky herd range in Alberta during the summer and fall of 2004. While she did not 

observe statistical significance between wolf use of blocked versus non-blocked seismic lines, there was 

an indication that wolves tended to use areas with unblocked seismic lines more often than areas with 

blocked seismic lines (Neufeld 2006). Neufeld (2006) concludes that if tree-felling is to be used as a line-

blocking measure, it should be investigated more thoroughly, and not relied upon solely as a mitigation 

tool. Preferably, line-blocking should be used in combination with other management actions such as 

habitat restoration (Neufeld 2006), and continue to be evaluated for effectiveness using an adaptive 

management approach. 

To date, vegetation recovery in the medium and long-term following the creation of pipeline ROWs or 

other industrial activity has been poorly documented. Lack of time sequence recording for regenerating 

seismic lines and other developments reduces the ability to estimate natural rates and types of vegetation 

recovery. The focus of most initiatives has been on establishing vegetation along pipelines or seismic 

lines, with goals of creating line-of-sight breaks, directly restoring habitat with transplanted vegetation, 

planting shrub and tree seedlings, sowing native shrub and tree seed, and controlling human access to 

reclaimed areas to allow undisturbed vegetation growth. Due to the lack of monitoring and the time lag 

that exists to restore caribou habitat, there is currently no direct link to indicate that implemented 

restoration techniques are having a positive effect on caribou populations. However, based on modeling 

scenarios of management options for caribou, restoration of habitat should have benefits in the long-term 

by contributing to the restoration of large contiguous habitat patches that are preferred by caribou. 

3.2.2 Best Suited Restoration Methods and Knowledge Gaps 

Based on the review of industry initiatives in habitat restoration, a suite of habitat restoration measures 

that are considered best suited for caribou areas have been identified and provided in Table 3. 

Transplanting of native vegetation has not been included since it has been shown to be a difficult 

technique to implement on a large scale, and has marginal results.   

The literature review also provided the opportunity to identify knowledge gaps. These have been 

identified as:  

• restoration criteria (e.g., defined guidelines or measurable objectives) for restoration of boreal 

ecosystems for wildlife habitat values, in particular habitats that do not support merchantable timber 

(e.g., treed bogs and fens); 

• functional responses of caribou, wolves and primary prey (e.g., moose, deer) to reclaimed habitats in 

various stages of successional progression, as well as to access control and line-of-sight 

management; and  
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• long-term monitoring of vegetation recovery on linear disturbances and of predator response to access 

control. 
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Table 3 Habitat Restoration Methods Best Suited for Caribou Areas 

Type of Mitigation 
Prescription Objective(s) Specifications Comments References 

Minimum 
disturbance 
construction 

• erosion control 

• reduce line-of-sight 

• facilitate rapid 
revegetation of native 
vegetation 

• maintain natural 
drainage 

Grubbing on the ROW is restricted to the 
trench width, allowing the integrity of the 
root layer to be maintained on the majority 
of the ROW, and allowing rapid recovery 
of herbaceous and deciduous woody 
vegetation species. Snow padding or 
matting on work areas of the ROW can be 
used to avoid the need for grubbing, and 
protect shrubs and small trees. 

Construction during winter conditions 
reduces the need for soil salvage and 
grading, and the width of grubbing is 
limited to the trench area.  
Reduced disturbance to vegetation and 
root systems by cutting, mowing or 
walking down and mulching shrubs and 
small diameter trees at ground level 
facilitates rapid regeneration of 
vegetation. 
Use of snow padding or matting in select 
locations limits the need for cutting or 
mowing shrubs and small trees, and 
facilitates regeneration of native 
vegetation. 

Results of 
preliminary field 
evaluation one 
growing season 
following 
construction on 
the Horn River 
Pipeline Project 
(TERA 2012).   

Excavator mounding • create microsites in 
areas where it is 
deemed to be effective 
for enhanced survival 
and growth of planted 
seed and seedlings, 
and natural regrowth of 
woody species  

• access control 

For access control purposes, mounds 
should be created using an excavator. 
Mounds should be approx. 0.75 m deep, if 
feasible. The excavated material is 
dumped right beside the hole.  
Target density of mounding for access 
control and/or microsite creation purposes 
can vary from 1,400 to 2,000 mounds/ha. 

For the purposes of enhancing microsites 
for planted seedlings, mounding is a well-
researched and popular site preparation 
technique in the silviculture industry. It is 
commonly used in wetter, low-lying areas 
to create higher, better-drained microsites 
for seedlings. 
Mounding treed fen and bog areas can 
enhance a site to promote natural 
revegetation over time, as higher, drier 
spots are created that seed can 
eventually settle into and germinate. 
Mounding has been used as an access 
control measure on old roads and seismic 
lines to discourage off-road vehicle 
activity. It is effective immediately 
following implementation. 

Macadam and 
Bedford 1998 
Roy et al. 1999 
MacIsaacet 
al.2004 
Golder 2010 
OSLI 2012 
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Table 3 Habitat Restoration Methods Best Suited for Caribou Areas (cont’d) 

Type of Mitigation 
Prescription Objective(s) Specifications Comments References 

Bio-engineering • access control 

• erosion control 

• reduce line-of-sight 

• restore habitat 

Species and densities utilized are site 
dependent. 

Bio-engineering is the use of existing 
live vegetation to revegetate a site (e.g., 
transplants; installing cuttings). 
Vegetation used is either found at the 
site to be treated, or collected nearby in 
the form of cuttings. Willows and poplar 
can be used as cuttings. Both species 
are fast growing, which establishes line-
of-sight breaks quickly and works well 
for riparian restoration. Bio-engineering 
is considered a medium to long-term 
restoration treatment. 

DES 2004 
Golder 2005, 2011 
Polster 2008 

Tree/shrub seeding • access control 

• erosion control 

• reduce line-of-sight 

• restore habitat 

Species and application rates required are 
site dependent. 

Seeding is considered a long-term 
restoration treatment. 
Application rates and preferred sites for 
seeding require further investigation. 

CRRP 2007a 
Golder 2012a 

Tree/shrub seedling 
planting 

• access control 

• erosion control 

• reduce line-of-sight 

• restore habitat 

Determination of which species to plant is 
determined at the planning stage of a 
restoration program. Species are 
determined based on the adjacent forest 
stand and restoration objectives (e.g., low 
palatability for ungulates). Appendix A 
summarizes reclamation considerations 
specific to a selection of potentially suitable 
tree and shrub species. 
Shrub and tree seedlings are often planted 
together, depending on site conditions and 
anticipated natural revegetation of both 
species. 

Seedling planting is considered a long-
term restoration treatment due to the 
length of time it takes to establish 
effective line-of-sight breaks, hiding 
cover and access deterrents. 

AENV 2010, 2011 
CRRP 2007a 
DES 2004 
Golder 2005, 
2010, 2011, 2012a 
OSLI 2012 
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Table 3 Habitat Restoration Methods Best Suited for Caribou Areas (cont’d) 

Type of Mitigation 
Prescription Objective(s) Specifications Comments References 

Berms • access control 

• reduce line-of-sight 

• create microsites and 
protection for natural 
seed ingress and 
vegetation growth 

Berms may be constructed of slash and 
timbers, or a combination of slash and 
earth. Supported berms are constructed 
using timber cleared from the ROW. 
Construct berms to an approximate height 
of 2 m. 
Promote rapid shrub/tree regeneration at 
ends of berms (e.g., bio-engineering, 
seedling planting) to increase effectiveness 
as access control. 

Feasibility of slash/timber berms is 
dependent on approval from provincial 
authorities to retain and pile slash 
onsite, and retention of sufficient 
quantities of slash onsite during 
construction. Availability of source 
material is unlikely sufficient for earth 
berm construction in areas where 
minimal disturbance construction 
techniques are employed. Earth berms 
should not be located in peatlands to 
avoid potential for settling and alteration 
of surface hydrology. Berms are 
effective immediately following 
implementation. 

TERA 2011b 
Westland 
Resource Group 
2011 
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Table 3 Habitat Restoration Methods Best Suited for Caribou Areas (cont’d) 

Type of Mitigation 
Prescription Objective(s) Specifications Comments References 

Rollback • control of human 
access during snow 
free periods 

• erosion control, 
particularly along steep 
slopes 

• protect planted 
seedlings from 
extreme weather, 
wildlife trampling, and 
damage from off-road 
vehicles (human 
access) 

• provide nutrients to 
introduced planted 
seedlings as the 
rollback decomposes 
over time 

• provide microsites for 
natural seed ingress 

Spread rollback evenly across the entire 
ROW width. 
Ensure coarse woody debris is consistently 
dense enough on the ground to discourage 
ATV use along a ROW.  
Osko and Glasgow (2010) recommend 
rollback loads do not exceed 400 tonnes/ha. 
Locations where rollback are considered 
effective include the following: 

• on each side of an intersection with a 
linear feature that is not an all season 
road; 

• for 100 - 200 m or more on each side of 
roads and permanent watercourses 
crossed by the ROW, depending on site 
suitability;  

• on segments of the ROW that deviate 
from paralleling existing linear features 
(i.e., new cut) to discourage new access 
trails from developing; 

• on slopes > 10%; and 

• on temporary access (i.e., shoo-flies) and 
false rights-of-way created for vehicle 
crossings of watercourses 

Implement along segments left for natural 
recovery (e.g., areas that are not graded, 
have low erosion potential, are located 
within wetlands), as well as segments that 
are seeded and/or planted with seedlings 
(e.g., upland areas that are graded, upland 
and lowland areas where adjacent 
vegetation is characterized by a treed 
component). 

The use and length of a rollback 
segment is dependent on sufficient 
quantities of rollback during clearing of 
new disturbance and the trade-off 
between its use and the ability/space to 
store it during construction. 
Longer segments are a more effective 
treatment at controlling human access 
since ATV riders will be less inclined to 
try to ride through the rollback or 
traverse around the rollback in adjacent 
forest stands if rollback continues for an 
extended distance. 
Rollback can also conserve soil 
moisture, moderate soil temperatures 
and provide nutrients as rollback 
decomposes, prevent soil erosion, 
provide a source of seed for natural 
revegetation, provide microsites for 
seed germination and protection for 
introduced tree seedlings, and protect 
seedlings from wildlife trampling and 
browsing. 
Rollback is effective immediately 
following implementation. 

CRRP 2007b 
Enbridge 2010 
Osko and 
Glasgow 2010 
Golder 2010, 2011 
Government of 
Alberta 2012 
OSLI 2012 
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4 PRIORITIZATION OF RESTORATION SITES AND MITIGATION 

4.1 Habitat Restoration Measures and Site Selection 

Based on the literature review, and on specific Project knowledge, general decision-making criteria were 

used to develop habitat-specific decision trees for the Chinchaga Section. The decision trees were 

developed to guide the process of identifying areas for habitat restoration, access control and line-of-sight 

measures in caribou range, and determining which kinds of measures are expected to be most applicable 

and effective. The general decision-making criteria and habitat-specific decision trees include 

consideration of best management practices, Project design and construction techniques, industry 

standards (i.e., Canadian Standards Association [CSA] Z-662-11 (CSA 2011) and preliminary habitat 

information. The decision trees also allow for consideration of habitat information being collected as part 

of the detailed caribou habitat assessment specified in Condition 7.  

Habitat-specific Decision Trees: initial restoration units and associated suitable restoration measures 

were identified using information from the general decision-making criteria that would be applicable to the 

Chinchaga caribou range. The purpose was to identify Project-specific habitat types, construction factors 

and habitat restoration measures that may be applied based on general decision-making criteria. Details 

on the restoration units identified for the Project within the Chinchaga caribou range are provided in 

Appendix B, and decision trees for determining which restorative measures could be used for each 

restoration unit or objective under different scenarios are provided in Figures 2a-b. A decision tree for 

access control and line-of-sight blocks has also been developed using general decision-making criteria 

and consideration of Project-specific factors to improve effectiveness (Figure 2c). This information was 

used as the basis for developing quantifiable targets and performance measures for restoration of the 

Project footprint for the Preliminary CHRP. In addition, pursuant to Condition 7, the Pre-construction 

Caribou Habitat Assessment will identify, describe and quantify critical habitat types, including their 

biophysical attributes and areal extent within the Chinchaga Section ROW. This information may be used 

to adjust quantifiable targets and performance measures consistent with Condition 10 (CHRP), and the 

general decision-making framework and Appendix B will be revised so as to directly relate to caribou 

critical habitat attributes as requested in Condition 7 and described in the final federal recovery strategy. 

Monitoring and adaptive management will facilitate identification of unsuccessful restoration techniques, 

microsite conditions that are either not conducive or suitable for establishment of vegetation, and 

measures that need to be adjusted or supplemented to achieve the objectives of the CHRP. Section 5.4 

provides additional details on Monitoring and Adaptive Management. Where restoration and other 

mitigation measures are applied on contiguous NGTL lines, these measures will qualify as offsets. 
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4.1.1 Project Considerations 

Certain opportunities and constraints exist for applying site-specific restoration measures for the Project. 

Site-specific factors that may constrain or restrict restoration measures include:  

• locations necessary for access during operations and maintenance; 

• locations that are recognized by other resource users for future developments (i.e., publicly disclosed, 

applied for and/or approved but not yet completed projects) and would require habitat disturbance 

within or adjacent to the Project footprint; 

• locations that are considered traditional access;  

In contrast, site-specific factors that will provide suitable conditions to apply restoration treatments include: 

• other linear features (except roads) that intersect the Project footprint. Results from the pre-

construction assessment of line-of-site at intersecting linear features as part of Condition 7 will be used 

as a basis for determining target sites and determining the extent to which line-of-site blocking and 

access control is needed; 

• locations adjacent to watercourse crossings, where extending riparian construction methods and 

restoration efforts beyond the riparian area is feasible; 

• areas rated as having moderate to high habitat capability as caribou habitat (e.g., suitable forage, 

adequate cover/security, located away from human disturbance); 

• areas that are accessible to restoration crews and equipment. Some restoration techniques may be 

limited by ground conditions (e.g., placement of rollback during frozen ground conditions) or by season 

(e.g., planting occurs in summer) when certain areas such as muskeg or wetlands may be difficult to 

access;  

• availability of suitable material and provincial regulatory approval for rollback and berms. This will 

include consideration of potential hazards (e.g., fire) associated with using large volumes of timber for 

rollback and berms; 

• on each side of an intersection with a linear feature that is not an all season road; 

• at least 100 m of space required on each side of roads and permanent watercourses crossed by the 

ROW; 

• on segments of the ROW that deviate from paralleling existing linear features (i.e., new cut) to 

discourage new access trails from developing; 

• on slopes > 10%, and; 

• on temporary access (i.e., shoo-flies) and false rights-of-way created for vehicle crossings of 

watercourses. 

Final site selection for the habitat restoration measures will require as-built construction information to 

allow for validation of site-specific conditions, and input from the NGTL construction and 

operation/maintenance staff, Project biologists and reclamation specialists, as well as AESRD 
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representatives. A thorough review of site characteristics will facilitate determination of the suitability of 

particular sites for restoration, and selection of appropriate restoration treatments. Results from the pre-

construction critical habitat assessment obtained as part of Condition 7 will also be used to identify final 

site selection. Information pertaining to as-built construction will also be considered, including proactive 

mitigation such as drilling/boring under vegetation buffers, narrowing the ROW, reducing temporary 

workspace, and avoiding improvement of access and line-of-sight. Experience from implementing the 

CHRP for the NGTL Horn River Mainline Project (TERA 2011a, 2012) will be incorporated in the decision 

process.  

4.2 Access Control and Line-of-Sight Management 

Techniques that reduce human access and possibly predator travel and hunting efficiency also need 

consideration when restoring habitat in caribou range. These are discussed below and are part of the 

decision trees in Figure 2c. Where access control and line-of-sight management is applied on the 

contiguous NGTL line that is adjacent to, but not part of, the Chinchaga Section, these measures will 

qualify as offsets. 

ACCESS CONTROL 

Access control measures will include rollback, vegetation planting, mounding or installation of berms 

(Figure 2c). Locations for access management measures will focus on intersections of the Project with 

other linear features, such as roads, utility rights-of-way, seismic lines or watercourses. No existing 

access control measures were noted during wildlife surveys or overflight surveys. Since public awareness 

of the reasons for access restrictions may influence the effectiveness of access control measures, signs 

will be installed in appropriate locations to facilitate understanding and respect for access closures. 

Planning considerations during the preconstruction phase include limiting the creation of new access for 

construction activity and identifying existing intersecting linear features. Preliminary locations for retention 

of rollback will be reviewed and refined in the field prior to construction by the Environmental Inspector 

and construction manager, based on factors such as availability of material and storage space. 

Implementation will occur along segments left for natural recovery (e.g., areas that are not graded, have 

low erosion potential, are located within wetlands), as well as segments that are seeded or planted with 

tree or shrub seedlings (e.g., upland areas that are graded, upland and lowland areas where adjacent 

vegetation is characterized by a treed component). 

LINE-OF-SIGHT MANAGEMENT 

Measures to reduce sight-lines may discourage human use and may also decrease predator efficiency. 

Appropriate locations for line-of-sight blocks include transition zones between upland forest and 

muskeg/black spruce forest, areas with level terrain that have long sight-lines, and where the pipeline 

loop intersects an existing road or other linear feature. Bends in the ROW (e.g., dog-legs) are an effective 

method of limiting line-of-sight distances, but limited opportunities for dog-legs exist where the Project is 
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adjacent to an existing ROW. Line-of-sight can also be reduced through the use of short-term measures 

(e.g., rollback or earth berms constructed to an approximate height of 2 m; fences) and/or long-term 

measures (e.g., vegetation screening). Although berms and fences can be an effective measure to create 

immediate breaks in lines-of-sight (TERA 2011b, Westland Resource Group 2011), the feasibility of their 

use is limited by increased fire hazard and pest outbreak risks. Berms and fencing may not be feasible in 

some situations such as lowland (e.g., muskeg) areas where surface drainage may be affected and/or the 

peat substrate does not support fencing material. Earth berms may also be impractical if sufficient source 

material is not available, which is often the case in locations where minimal disturbance construction is 

employed (i.e., reduced surface disturbance and grading). Spreading of weed seeds is also a concern 

associated with earth berms that are constructed using imported material. In consideration of these 

factors, the installation of earth berms is not a practical approach in many cases. Vegetation screening, 

combined with bends in the ROW, are better suited for reducing line-of-sight in caribou range. In addition 

to natural regeneration, vegetation screens that avoid forage species (e.g., willows, legumes) attractive to 

ungulates can be planted across the ROW. 

Planning considerations during the pre-construction phase for the Project include identifying potential 

candidate sites for short-term (e.g., rollback, fences or berms) and/or long-term measures (e.g., 
vegetation screening) for line-of-sight blocks. In addition, as part of Condition 7, a pre-construction 

assessment of line-of-sight at all linear features intersecting the Project ROW will be completed and used 

to aid in determining baseline targets for line-of-sight restoration. Based on previous experience (i.e., 
NGTL Horn River Project), the final locations for rollback, berms or vegetation screening are most 

effectively determined post-construction when final clearing is complete, when the as-built construction 

footprint is known, and following discussions with provincial regulators.  
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NOTE: (1) Habitat-specific planting to accelerate natural regeneration in areas of minimal disturbance ROW preparation with line-of-sight < 500 m will be obtained from detailed habitat information as part of Condition 7 of Certificate GC-121 (Pre-construction Caribou 
Habitat Assessment).  

Figure 2a Chinchaga Lateral Loop No.3 – Caribou Habitat Restoration Site Selection and Mitigation Prioritization Decision Tree (Upland Mixedwood/Upland Coniferous/Transitional Habitat) 
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NOTE: (1) Habitat-specific planting to accelerate natural regeneration in areas of minimal disturbance ROW preparation with line-of-sight < 500 m will be obtained from detailed habitat information as part of Condition 7 of Certificate GC-121 (Pre-construction Caribou 
Habitat Assessment).   

Figure 2b Chinchaga Lateral Loop No.3 – Caribou Habitat Restoration Site Selection and Mitigation Prioritization Decision Tree (Treed Lowlands and Wetlands) 
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NOTE: (1) Access control at intersecting existing linear features (i.e., roads, utility ROW, seismic lines etc.) will not be implemented in areas identified through consultation as traditional use.   

Figure 2c Chinchaga Lateral Loop No.3 – Caribou Habitat Restoration Site Selection and Mitigation Prioritization Decision Tree (Line-of-Sight and Access Control) 
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5 EVALUATION OF RESIDUAL EFFECTS AND RESTORATION 
OBJECTIVES  

This section provides additional detail on the quantifiable targets and performance measures, including 

methods for evaluating predicted residual effects and restoration objectives, and a discussion of the 

rationale associated with uncertainty. A summary of the quantifiable targets and performance measures 

identified for the Project and evaluation criteria are provided in Table 4. In the event that provincial 

guidelines related to restoration objectives are updated, Table 4 will be re-evaluated for the Final CHRP 

in consideration of any updates. 

5.1 Habitat Restoration 

NGTL’s commitments to caribou habitat restoration for the Chinchaga Section within caribou range are 

summarized in Table 4. The preliminary restoration units used to derive the initial restoration targets in 

Table 4 are provided in Appendix B. These units will be re-evaluated, and potentially adjusted, following a 

review of results from the pre-construction caribou habitat assessment (see Condition 7). 

The Reclamation Assessment Criteria for Pipelines (AENV 2001, AENV 2010) recommends that 

Equivalent Land Capability should take into account natural variability, which considers the range of 

landscape attributes that are encountered and influenced by slope, drainage, vegetation composition and 

organic matter. Evaluation criteria have been identified (Table 4), and are expected to vary depending on 

the site conditions. For example, the target stem density will vary for different sites, depending on the 

characteristics of the location and adjacent habitat (e.g., lower stem density naturally occurs in some 

lowland forests).  

Based on the literature review (Section 3.0), previous project experience and NGTL’s commitment to 

implement minimal surface disturbance construction techniques, the Project footprint is expected to 

revegetate naturally in areas of upland deciduous and mixedwood forests, and in graminoid and shrub-

dominated wetland communities. Additional restoration measures such as site preparation (e.g., 
mounding) and/or planting trees/shrubs will be implemented in transitional and treed lowlands, and 

potentially in graded areas, to accelerate revegetation and achieve the performance measures of habitat 

restoration. The actual proportions will be defined in the Final CHRP. 

The measurable objectives in Table 4 specifically related to habitat restoration should be considered 

preliminary and subject to change. Restoration and variables such as the extent of grading, the potential 

need for clearing of access over the centreline of pipe during the operations phase of the Project (i.e., 
evaluation criteria are affected by 6 to 10 m wide area centered over the pipeline) and shared workspace 

on adjacent existing linear corridors. Assumptions are made in order to address uncertainty. Additional 

variables that may be encountered over the course of this process and identified through consultation 

with AESRD and Environment Canada will be addressed in the Final CHRP. 



 
Preliminary Caribou Habitat Restoration Plan for the Chinchaga Lateral Loop No. 3  
(Chinchaga Section) 
Section 5: Evaluation of Residual Effects and Restoration Objectives 
July 2013 

 

5-2   

 

Table 4 Evaluation Criteria for Measurable Objectives 

Objective/Project Implementation1 Rationale / Limitations / Assumptions Evaluation Criteria 
Performance Measures / 

Targets 

Habitat Restoration: 

• Based on a review of the restoration units 
(Appendix B), pre-construction survey 
drawings, and NGTL’s commitment to 
minimum disturbance construction, NGTL 
estimates the following proportion of 
restoration measures will be undertaken on 
the Project footprint: 

• ~47% of the available2 footprint = natural 
regeneration (upland deciduous and 
mixedwood areas); 

• ~1% of the available2 footprint = 
combination of natural 
encroachment/revegetation from the 
existing adjacent seed bank and strategic 
seeding/planting of coniferous species 
(upland coniferous areas); 

• ~41% of the available2 footprint = 
combination of treatments including 
natural regeneration, site preparation 
techniques (e.g., mounding and rollback 
to create microsites) and strategic 
seeding/planting of tree/shrub species 
(treed lowlands and poorly drained 
transitional areas (11%) and previously 
disturbed land (30%)); and 

• ~11% of the available2 footprint = natural 
regeneration (wetlands including open 
water wetlands and graminoid or shrub-
dominated lowlands). 

• Successful native vegetation re-
establishment through the set of habitat 
restoration measures proposed will achieve 
trajectories toward natural ecosystem types, 
which will eventually re-establish native 
wildlife habitat. 

• The Project footprint in caribou range is the 
proposed clearing of new area (i.e., excludes 
overlapping/shared areas with existing 
disturbances). 

• NGTL’s operation and maintenance practice 
includes vegetation control over the pipe 
centreline (approximately 6-10 m wide area 
centred over the pipeline) (TCPL 2011) as a 
corporate mechanism to meet compliance 
with CSA-Z662-11. This Standard requires 
that vegetation shall be controlled along 
rights-of-way to maintain clear visibility from 
the air and provide ready access for 
maintenance crews (CSA 2011). Although 
there is flexibility in NGTL’s vegetation 
control practice to allow for wildlife habitat 
objectives yet remain in compliance with 
CSA-Z662-11, NGTL acknowledges 
limitations for sustained revegetation success 
along the pipe centreline while the pipeline is 
in operation. NGTL understands its 
obligations for achieving equivalent land 
capability at the end-of-life of the pipeline. 
 

• Quantitative measures of 
success will include 
comparisons of 
regeneration parameters 
(e.g., vigour, height, 
percent cover, species 
composition) between 
years 1, 3 and 5 following 
commencement of 
operation with the 
objective of ensuring the 
establishment of each 
habitat type and a trend 
towards achieving 
equivalent land capability. 
Regeneration success will 
also be compared to pre-
construction habitat 
assessments (see 
Condition 7) to determine 
whether caribou critical 
habitat attributes are 
successfully being 
restored. 

• GPS location, number 
and type of restoration 
treatments and the 
frequency of monitoring 
sessions will be defined 
and mapped in the final 
CHRP. 

Upland Deciduous/Mixed 
Wood/Transitional 

• Achieve 70% or higher 
survival rate for planted 
seedlings within 5 years 
following commencement 
of operation. 

• Demonstrate sustained 
growth trends across 70% 
of restoration locations 
within 5 years following 
commencement of 
operation. 

 
Upland Coniferous 

• Achieve 70% or higher 
survival rate for planted 
seedlings within 5 years 
following commencement 
of operation. 

• Demonstrate sustained 
vegetation growth trends 
across 70% of restoration 
locations within 5 years 
following commencement 
of operation. 
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Table 4 Evaluation Criteria for Measurable Objectives (cont’d) 

Objective/Project Implementation1 Rationale / Limitations / Assumptions Evaluation Criteria 
Performance Measures / 

Targets 

Habitat Restoration (cont’d): • Although restoration measures will be 
undertaken across the entire Project 
footprint, expectations for intermittent 
maintenance on the pipeline centreline 
(discussed above), approximately 70% of the 
Project footprint will be available for 
sustained revegetation during the operational 
life of the pipeline. 

• The length of ROW requiring grading cannot 
be accurately determined prior to clearing; 
however, the extent of grading is anticipated 
to be limited given the low-grade nature of 
the terrain. Therefore, the proportion of the 
ROW requiring grading is excluded from the 
estimated restoration for the purposes of this 
Preliminary CHRP. 

• Areas of the Project footprint that parallel 
existing footprints with grass cover may have 
limited successful survival of planted species, 
due to competition from species ingress from 
adjacent disturbance. 

• Overlapping dispositions such as a gravel 
roads or facilities may limit long-term 
restoration prior to end-of-life. 

• Where revegetation 
success is inadequate, 
NGTL will use adaptive 
management to 
determine an appropriate 
course of action. For 
example, if seedling 
mortality is unexpectedly 
high, NGTL may choose 
to do additional planting, 
improve site conditions 
for seedling success, or 
improve restoration 
efforts at other sites. 

Wetlands/Treed Lowlands 

• Achieve 50% or higher 
survival rate for planted 
seedlings/transplants 
within 5 years following 
commencement of 
operation. 

• Demonstrate sustained 
growth trends across 50% 
of restoration locations 
within 5 years following 
commencement of 
operation. 
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Table 4 Evaluation Criteria for Measurable Objectives (cont’d) 

Objective/Project Implementation1 Rationale / Limitations / Assumptions Evaluation Criteria 
Performance Measures / 

Targets 

Access Control: 

• Access control measures will include 
rollback, vegetation planting, mounding or 
installation of berms (Figure 2). Refer to 
Section 4.2 for additional information. 

• The Chinchaga Section of the route is 
located in a relatively remote area. 
Observations from field studies conducted for 
the project and anecdotal observations from 
AESRD indicate there are low levels of 
human use on the adjacent existing pipeline 
ROW.  

• Access control measures are most effective 
when implemented at intersections of the 
Project ROW with existing perpendicular 
linear features (e.g., roads, utility corridors, 
seismic lines, etc.). 

• Access by NGTL staff and contractors, 
including operation personnel as well as 
reclamation and monitoring crews, will be 
recorded and monitored. Access by Project 
personnel within the footprint in caribou 
range will be limited to the extent practical. 

• Evidence and level of 
vehicular (ATV, truck) use 
along the Project ROW 
using subjective criteria 
ratings such as: 

• access evident: yes/no; 

• access type: ATV/ 
truck/ snowmobile/ 
other;. 

• access level: low (e.g., 
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 may 
be visible from frequent 
use) 

An evaluation of whether the 
objective for access control 
is achieved will consider all 
of the criteria ratings 

Access Control: 

• Where existing linear 
features intersect the 
Project ROW (i.e., 
seismic and other utility 
ROWs), use access 
control measures in the 
form of 
rollback/berms/mounding 
to achieve and maintain 
their functionality as a 
barrier within 5 years 
following commencement 
of operation. 

• In areas where vegetation 
screening has been used 
to control access, achieve 
70% or higher survival 
rate for planted seedlings 
within 5 years following 
commencement of 
operation. 
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Table 4 Evaluation Criteria for Measurable Objectives (cont’d) 

Objective/Project Implementation1 Rationale / Limitations / Assumptions Evaluation Criteria 
Performance Measures / 

Targets 

Line-of-Sight 

• Appropriate locations for line-of-sight blocks 
will be identified post-construction when 
final clearing is complete.  

• A combination of measures including 
vegetation screening, rollback and 
mounding will be applied. Feasibility of 
installing berms or fencing will be 
investigated further. 

• There are no provincial guidelines in Alberta 
for line-of-sight management for linear 
features. Reclamation programs for previous 
developments in Alberta have targeted 
maximum sight lines of 400 m (Golder 2007, 
DES 2004). Operating practices for energy 
development in sensitive caribou range in BC 
(BC Ministry of Environment 2011) suggest 
implementing line-of-sight management 
every 500 m on linear features that do not 
share a ROW boundary with a road.  

• Bends in the pipeline (doglegs) can reduce 
line-of-sight, but there are limited 
opportunities to do this for the Chinchaga 
Section because it is adjacent to another 
ROW for most of its length. 

• Wetlands and some treed lowlands 
encountered by the Project footprint naturally 
have low and/or open vegetation structure. 
The line-of-sight distance in these areas is 
naturally long and, therefore, sight-line 
management techniques are not practical for 
these locations. 

• Limitations associated with construction of 
slash and earth berms or fencing to reduce 
sight lines in the short-term include concern 
from provincial regulators regarding fire 
hazard and forest health (pathogen spread), 
availability of material, suitability of substrate 
to support structures (i.e., peat does not 
support fencing), introduction of weeds from 
imported material, and potential for alteration 
in surface hydrology (particularly from earth 
berms). 

• Establish line-of-sight 
blocks in forested areas 
of the footprint within 
caribou range that will 
achieve a sight-line 
distance of 500 m or less 
in areas of new cut or in 
sections contiguous with, 
and adjacent to, NGTL 
lines only.  

Line-of-Sight: 

• Along the Project ROW, 
in areas of new cut or 
contiguous Project ROW 
with NGTL lines only, 
achieve sight line 
distances of < 500m 
within 5 years following 
commencement of 
operation. 

• Along the Project ROW, 
in areas of new cut or 
contiguous Project ROW 
with NGTL lines only, 
where planting for future 
vegetation screens in 
combination with or 
without rollback have 
been installed, achieve 
70% or higher survival 
rate for planted seedlings 
that are intended as line-
of-sight blocks within 5 
years following 
commencement of 
operation. 

• Where existing linear 
features intersect the 
Project ROW (i.e., 
seismic and other utility 
ROWs), achieve line-of-
sight distances equal to 
or less than pre-
construction distances  
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Table 4 Evaluation Criteria for Measurable Objectives (cont’d) 

Objective/Project Implementation1 Rationale / Limitations / Assumptions Evaluation Criteria 
Performance Measures / 

Targets 

Line-of-Sight (cont’d) 
 

• Fewer limitations are associated with using 
vegetation screening to reduce line-of-sight. 
However, this method is a long-term solution 
(refer to Table 3). 

• Paralleling an existing linear corridor 
presents challenges for line-of-sight where 
the adjacent line is owned by a different 
company. Application of sight-line 
management techniques should extend 
across the width of the Project footprint and 
adjacent disturbance to be effective. 

  

NOTES:  
1 Restoration objectives will continue to be evaluated for the Final CHRP to consider any updated consultation with ESRD or other information that becomes 

available 
2 Available footprint is the area of the Project footprint that is not anticipated to be disturbed by future operation and maintenance activities during the life of the 

Project 
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Some grading is expected to facilitate Project construction. The extent of grading is influenced by a 

number of factors such as terrain variability and weather conditions. A detailed grade plan cannot be 

completed until clearing of the ROW is completed. The grade plan will be prepared by the contractor and 

approved by NGTL. The implementation of measures outlined in the EPP (ESA Section 20A) is designed 

to limit grading to the maximum extent feasible. Areas of grading will be delineated in the grade plan and 

considered in the siting of restoration measures for the Final CHRP. 

5.2 Access Control 

Access control measures are most effective when implemented at intersections of the Project ROW with 

existing perpendicular linear features (e.g., roads, utility corridors, seismic lines, etc.). Given that the 

Chinchaga Section parallels an existing ROW (including two transmission lines for much of its length), the 

issues associated with the creation of new access opportunities are largely avoided. Reducing access 

potential into the ROW from existing linear features will be completed. Determining where access control 

(e.g., rollback) will occur in part depends on results from the pre-construction caribou habitat assessment 

(see Condition 7). However, where seasonal or all-weather roads cross the ROW, access control will be 

implemented at these junctions. Subjective criteria ratings (Table 4) were developed to evaluate the 

effectiveness of access control measures.  

Observations from field studies conducted for the Project and anecdotal observations from AESRD 

indicate there are relatively low levels of human use on the adjacent existing pipeline rights-of-way 

paralleled by the Chinchaga Section. Relating changes in access to the Project can be difficult, given the 

potential for increased access associated with other developments and activities in the Project area. 

However, the success of access control measures within the Project ROW can be evaluated using the 

subjective criteria developed for the CHRP (Table 4). Although the importance of access control in 

establishment and growth of vegetation on reclaimed sites is well understood (refer to Section 3.0), there 

is uncertainty related to the functional response of caribou, predator and primary prey populations to 

access control measures, given the lack of empirical studies and published literature on this topic. 

5.3 Line-of-Sight 

In forested areas of the Project footprint that are new cut or are adjacent to and contiguous with NGTL 

lines only, line-of-sight blocks and rollback will be established to reduce human use and possibly predator 

travel and hunting efficiency. Because lines-of-sight are often naturally longer in more open habitats, such 

as lowland muskeg communities compared to upland forest communities, line-of-sight distances will vary, 

depending on the location and structure of the adjacent vegetation community. Determining where line-of-

sight restoration will occur in part depends on results from the pre-construction caribou habitat 

assessment (see Condition 7). However, at locations where linear features intersect the Project ROW 

(i.e., seismic or other utility ROWS), pre-construction estimates of line-of-sight as determined from the 

caribou habitat assessment (see Condition 7) will be used as a basis for establishing restoration targets. 
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Similar to access control, evaluating the success of line-of-sight reduction is challenging. Paralleling an 

existing linear corridor presents challenges for line-of-sight management. The evaluation criteria (Table 4) 

will allow determination of whether sight-line management objectives within the Project are achieved, 

although there is uncertainty related to the functional response of caribou, predator and primary prey 

populations to reduced lines-of-sight given the lack of empirical studies and published literature on this 

topic. 

5.4 Monitoring Program 

NGTL has initiated the development of a monitoring program to evaluate the extent of predicted residual 

effects and restoration objectives of the Preliminary CHRP. Quantifiable targets and performance 

measures have been developed to provide overlapping benefits for the assessment of both residual 

effects and restoration objectives. Restoration targets and performance measures (Table 4) will evaluate 

the success of vegetation restoration in addition to line-of-sight blocking. Access control and line-of-sight 

barriers constructed at strategic locations within the Project ROW will be evaluated using measures 

associated with their ongoing function as a sufficient barrier/deterrent. 

5.4.1 Methodology 

The Project ROW traverses several ecosite phases within the Chinchaga caribou range. Restoration units 

have been developed to promote native vegetation re-establishment for each ecosite phase 

(Appendix B). Additional restoration units may be developed at strategic locations to reduce line-of-sight 

or mitigate areas requiring grading during construction. 

Coarse and fine-scale monitoring of vegetation re-establishment will be conducted across varying spatial 

and temporal gradients. Monitoring will be conducted across the entire Project ROW prior to construction 

and during years 1, 3 and 5 following Project completion. A repeated measures design will be employed 

to evaluate the effectiveness of restoration units. The repeated measures design for coarse and fine-

scale monitoring will conform to the following model: 

𝑦𝑖𝑗𝑘 = 𝜇 + 𝛼𝑖 + 𝜏𝑖𝑘 + 𝛽𝑗 + (𝛼𝛽)𝑖𝑗 + 𝜀𝑖𝑗𝑘 

Where 𝑦𝑖𝑗𝑘 is the predicted response of the restoration target or performance measure, 𝛼𝑖 is the effect of 

restoration unit, 𝜏𝑖𝑘 is the random variation attributed to sample plots within restoration unit, 𝛽𝑗 is the effect 

year, (𝛼𝛽)𝑖𝑗 is the interaction between restoration unit and year, and 𝜀𝑖𝑗𝑘 is the natural variation attributed 

to the repeated measure on each sample plot for each respective year (Kuehl 2000). The model term 𝜏𝑖𝑘 

defines the repeated measure component associated with natural variation between sample plots for 

each restoration unit and provides a more accurate estimate of the restoration target or performance 

measure (Kuehl 2000; Montgomery 2001) 
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5.4.2 Coarse-Scale Monitoring 

Coarse-scale monitoring will be conducted across the entire Project ROW via aerial surveys using a high 

resolution geo-referenced 360 degree camera. Targets and performance measures used to evaluate 

vegetation re-establishment will be used as baseline estimates to test restoration units re-establishment 

effectiveness. The specific observations and selected coarse-scale measures (i.e., aerially visible 

characteristics relevant to the fine-scale monitoring) will be judged to stratify restoration units by 

performance. This stratification becomes the basis for the fine-scale subsampling. The objectives of 

coarse-scale monitoring include: 

• provide a baseline estimate of vegetation re-establishment performance and define within-restoration 

unit condition. 

• identification of site-specific areas and/or line segments that require restoration unit adjustment or 

additional mitigation (i.e., erosion, stability) 

• assess localized biophysical features that may affect vegetation re-establishment and performance 

(i.e., slope, aspect). 

• provide an efficient methodology for the spatial evaluation of quantifiable targets and performance 

measures for each restoration unit. 

• estimate restoration effectiveness against quantifiable targets and performance measures, and test for 

positive growth trends across a temporal scale. 

5.4.3 Fine-Scale Monitoring 

Fine-scale monitoring will provide the primary mechanism for evaluating predicted residual effects and 

restoration unit effectiveness of the CHRP. Each restoration unit will comprise a representative number of 

sample plots to efficiently represent the Project Footprint. Fine-scale monitoring will also be conducted 

where line-of-sight and/or site-specific restoration treatments are applied (i.e., grading). The objectives of 

fine-scale sampling include: 

• provide detailed raw estimates of vegetation re-establishment for evaluation of restoration targets and 

performance measures  

• spatial and temporal representation of restoration targets and performance measure estimates for 

each restoration unit. 

• ground truth coarse-scale monitoring estimates obtained aerial surveys using high resolution geo-

referenced 360 degree camera. 

• evaluate line-of-sight blocking treatments applied at site-specific locations. 

• estimate restoration effectiveness against quantifiable targets and performance measures, and test for 

positive growth trends across a temporal scale. 
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5.4.4 Access Control 

Monitoring effectiveness of access control measures will be conducted through an assessment of: 

• ATV/snowmobile use (e.g., track presence/absence, U-turn evidence at rollback locations, reduced 

seedling mortality due to crushing) 

• wolf, moose, and deer use of blocked and unblocked linear features (e.g., track or scat/pellet surveys) 

• monitoring cameras installed at access control locations where the Project intersects existing linear 

features (i.e., utility ROW and seismic lines) 

Monitoring changes in pre- and-post restoration conditions, including line-of-sight, will be documented in 

order to evaluate the need for adaptive management within the 5-year period following commencement of 

operation. 

5.5 Adaptive Management 

Given the inherent uncertainty associated with caribou habitat restoration, assumptions are made in the 

development of quantifiable targets and performance measures. The ability to successfully achieve the 

CHRP objectives is uncertain. Monitoring and adaptive management provide the means by which this 

uncertainty can be addressed. 

The CHROMMP, as required in Certificate Condition 21 (see Section 1), will provide further detail on the 

criteria and protocols by which the effectiveness of the CHRP and OMP will be evaluated.  

The adaptive management component of the monitoring program will facilitate identification of 

unsuccessful restoration techniques, microsite conditions that are either not conducive or suitable for 

establishment of vegetation, and measures that need to be adjusted or supplemented to achieve the 

objectives of the CHRP. 
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6 SCHEDULE 

Scheduling and logistical coordination prior to restoration field work will consider seasonal access 

constraints, sensitive periods for caribou and other wildlife, lead time needed for collection of seed and 

production of nursery seedlings, and appropriate timing for restoration efforts. Commencement of clean-

up and reclamation activities are expected to begin immediately following construction (i.e., winter 

2013/2014). Final site selection for caribou habitat restoration treatments and seed collection, if required, 

will be completed during the first summer following construction (July/August 2014). Scheduling of 

caribou habitat restoration measures will be coordinated with completion of clean-up and reclamation of 

the Project footprint (winter 2014/2015 and summer 2015). Effectiveness monitoring and adaptive 

management will be ongoing from construction to 5 years following commencement of operation. At the 

end of this 5-year period, , final restoration success will be evaluated (i.e., targets and objectives are 

being met) and a review of potential residual effects will be completed in consideration of the OMP (see 

Condition 20). 

The following is a summary of key scheduling and logistical  

1. July to September 2013: Completion of pre-construction habitat assessment and filing of report. 

2. September to November 2013: Review results of Condition 7 and determine whether additional 

mitigation measures can be accommodated to reduce potential Project effects on caribou critical 

habitat. Information from the completion of Condition 7 is also expected to aid in the identification and 

refinement of restoration sites. Baseline targets for restoration will be updated in the Final CHRP and 

will be include information from the results of Condition 7. 

3. October 2013: Provide updated construction schedule 14 days prior to commencement of construction 

of the Chinchaga Section. Additional modifications to the schedule will be filed with the NEB as they 

are identified.   

4. April to June 2014: Tree and shrub seeds or seedlings to be locally sourced by a nursery for planting in 

2015. 

5. November 2014: File with the NEB the Final CHRP. Include in the Final CHRP a list of proactive 

mitigation measures that were applied during construction. 

6. Summer 2015: Habitat restoration activities which include active planting commence. 

7. Ongoing (1-5 years following commencement of operation): Evaluation of mitigation, restoration and 

adaptive management activities. First report to be produced on or before January 31 after each of the 

first, third and fifth growing seasons following the commencement of operation of the Chinchaga 

Section (in accordance with Condition 18) . 

8. Ongoing (1-5 years following commencement of operation): Performance and effectiveness 

monitoring.  First report to be produced one year after the first complete growing season following 
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construction, and subsequent reports at 3 and 5 years after the first complete growing season 

following construction.  

Effectiveness monitoring and adaptive management will be ongoing from construction to 5 years following 

commencement of operation , as part of the Post-Construction Monitoring Program (see Condition 

13). This program will take into consideration the performance measures and quantifiable targets set out 

in this document.  For example, supplemental plantings may occur in treatment areas if survival rates are 

lower than expected, and locations of natural regeneration may be considered for supplemental plantings 

if regeneration does not appear to be meeting established targets. At the end of 5 years following 

commencement of operation, final restoration success will be evaluated (i.e., targets and objectives are 

being met) and a review of potential residual effects will be completed in consideration of the OMP (see 

Condition 20). 

 



 
Preliminary Caribou Habitat Restoration Plan for the Chinchaga Lateral Loop No. 3  
(Chinchaga Section) 
Section 7: Consultation 
July 2013 

 

  7-1 

 

7 CONSULTATION 

Table 5 provides a summary of consultation related to the CHRP for the Project. Consultation for the 

Project will continue with Environment Canada and AESRD during the development and implementation 

of the CHRP. 
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Table 5 Summary of Consultation with Federal and Provincial Authorities 

Agency Name Date and Method Details 

Federal Agencies 

Environment Canada 
Department of Fisheries and 
Oceans 
Department of Transportation 

 April 2, 2012 
Meeting and 
teleconference 

Discussion on alignment of environmental assessment with the current 
recovery strategy for caribou. NGTL committed to prepare CHRP and 
offset measures plan (OMP) for the Project. 
Environment Canada indicated that they would be interested in 
participating in future discussions relating to how Project effects on caribou 
will be mitigated, and specifically are interested in reviewing and offering 
advice on reclamation, restoration, and offsetting plans. Environment 
Canada is bound to uphold the Federal Caribou Recovery Strategy. 

Environment Canada June Yoo Rifkin 
Andrew Robinson 
Paul Gregoire 
Stephen Virc 
Victoria Snable 
Hugo Gherbavaz 
Francois Blouin-Maurice 
Melissa Vance 
Cheryl Ann Johnson 

October 9, 2012 
Meeting and 
teleconference 

Discussion on the final federal recovery strategy for boreal caribou, 
including implications for the Project. NGTL discussed the status of the 
preliminary CHRP and provided an updated draft to Environment Canada 
for comment. Environment Canada also requested that NGTL work with 
them in the development of the OMP.  

Environment Canada  January 17, 2013 Discussion on the CPP, CHRP and OMP. NGTL provided a history of the 
development of the caribou documents, from pre-construction through 
operations. The documents will be the toolbox for what will be done. 
Preliminary CHRP explains how measures were arrived at and what could 
be done; Final CHRP allows for evaluation of detailed construction 
activities and quantification of measureable parameters to refine objectives 
(i.e., where, what, when, how). 
Conduct a preliminary caribou habitat assessment that is robust, 
defensible and quantitative; Preliminary CHRP will not have the 
quantitative results, but they will be in the Final CHRP and in a separate 
report under Condition 7 
EC informed NGTL of its Conservation Allowances policy; also, that the 
recovery strategy lays out advice and approach for recovery. EC wants 
NGTL to focus on critical habitat, and on the guidance from the Province. 
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Table 5 Summary of Consultation with Federal and Provincial Authorities (cont’d) 

Agency Name Date and Method Details 

Federal Agencies (cont’d) 

Environment Canada (cont’d)   EC informed NGTL that they are not in a position to decide or inform 
whether critical habitat is/will be restored/offset. EC cannot support 
destruction of critical habitat, wants to know what is going on, and wants 
NGTL to consult with the Province. 
NGTL (via Rob Staniland) provided an overview of the OMP, including 
initial thoughts on calculation of residual effects, measures to reduce 
residual effects, and ways to gauge effectiveness of mitigation 
CHRP will focus on planting and restoration, but also on access and line-
of-sight blocking. 
NGTL indicated they were expecting feedback on NWML and Leismer 
from the NEB on the CHRPs for those projects. 

Environment Canada Paul Gregoire  April 12, 2013 
Email sent to EC 
 
April 26, 2013 
Email sent to EC 

Stantec emailed Mr. Gregoire on April 12 and provided a copy of the draft 
protocols for the ground based caribou habitat assessment to satisfy 
Condition 7 of Certificate GC-121. 
A follow-up email was sent by Stantec to Mr. Gregoire on April 26 to ask 
whether Environment Canada would be providing feedback and if a date 
for this could be anticipated. 
 
No feedback was received 

Environment Canada Paul Gregoire  April 17, 2013 
Email sent to EC 

NGTL emailed Mr. Gregoire on April 2 and provided a copy of the draft 
Preliminary CHRP.   
Mr. Gregoire indicated he found the report comprehensive, but wanted to 
hear from AESRD, especially with respect to Table 4 (Measureable 
Objective / Project Implementation). 
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Table 5 Summary of Consultation with Federal and Provincial Authorities (cont’d) 

Agency Name Date and Method Details 

Provincial Agencies 

AESRD Don Williams  
Dave Moyles  
Norm Van Vliet 
Gerry Matthews  
Marcus Ruehl 
Ryan Minchau 

December 8, 2011 
Meeting and 
teleconference 

Discussion regarding use and limitations of rollback for access 
management. 

AESRD Dave Moyles  June 13, 2012 
Telephone 

Discussion between Mr. Moyles (AESRD) and Albert Lees (Stantec) 
regarding boreal caribou along the Chinchaga section. Mr. Moyles 
suggested that NGTL seek a coordinated approach to caribou protection 
planning across projects. 
Mr. Moyles also indicated that he could provide telemetry data for the 
Chinchaga herd.  

AESRD Dave Hervieux  November 16, 
2012 
Telephone 

A telephone discussion was held between Dana Charlton (NGTL) and Mr. 
Hervieux on November 16 regarding CHRP and offset measures. 

AESRD Don Williams  February 25, 2013  
Telephone 

Discussion between Jim Cochrane (NGTL) and Mr. Williams regarding use 
of timber for rollback. 

AESRD Dave Moyles  April 2, 2013 
Email sent to 
AESRD 
 
April 15, 2013 
Email sent to 
AESRD 
 
April 29, 2013 
Email received by 
NGTL 

Christine Nicholls (NGTL) emailed Mr. Moyles on April 2 and provided a 
copy of the draft Preliminary CHRP.   
Ms. Nicholls followed up on April 15.   
Mr. Moyles emailed Ms. Nicholls (NGTL) on April 29 with comments on the 
preliminary CHRP. Mr. Moyles main concern was the use of natural 
regeneration on the Project ROW and the lack of access management 
outlined in the plan.  
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Table 5 Summary of Consultation with Federal and Provincial Authorities (cont’d) 

Agency Name Date and Method Details 

Provincial Agencies 

AESRD Dave Hervieux  April 2, 2013 
Email sent to 
AESRD 
 
April 15, 2013 
Email sent to 
AESRD 

Ms. Nicholls emailed Mr. Hervieux on April 2 and provided a copy of the 
draft Preliminary CHRP.   
Ms. Nicholls followed up on April 15.   
NGTL will continue dialogue to seek input from Mr. Hervieux during the 
preparation of the final CHRP. 

AESRD Dave Moyles  
Don Williams 

April 12, 2013 
Email sent to 
AESRD 
 
April 26, 2013 
Email received  by 
Stantec 
 
June 6, 2013 
Email sent to 
AESRD 

Michael Preston (Stantec) emailed Mr. Moyles on April 12 and provided a 
copy of the draft protocols for the pre-construction caribou habitat 
assessment to satisfy Condition 7 of Certificate GC-121. 
Mr. Moyles emailed Mr. Preston on April 26. His main comments are 
below: 
1) Mr. Moyles indicated that description of critical attributes of caribou 

habitat should be expanded based AESRD knowledge of the 
Chinchaga herd range. A description of habitat types important to 
caribou was provided based on AESRD knowledge of the range. 

2) Mr. Moyles stated that the construction and operation of the 
Chinchaga Section would have impacts extending further than 30 m 
from the ROW and that habitat data could be collected 500 to 1000m 
outside the Project footprint. 

3) Mr. Moyles asked if the proposed effort of 60 to 80 survey sites was 
finalized and if the sites had been chosen.  

On June 6 Lisa May (NGTL) emailed a letter from Mr. Preston to Mr. 
Moyles responding to Mr. Moyles comments of the draft protocols. Mr. 
Preston’s key response points are below: 
1) All of the habitats described by Mr. Moyles would be considered as 

part of the ecosite identification component of the habitat assessment. 
Mr. Preston agreed that these habitats are important to caribou, and 
that they are a component of Table 1 of the federal recovery strategy. 
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Table 5 Summary of Consultation with Federal and Provincial Authorities (cont’d) 

Agency Name Date and Method Details 

Provincial Agencies (cont’d) 

AESRD (cont’d)   2) Mr. Preston indicated that an assessment of Project effects had been 
completed at both local and regional scales and that the pre-
construction caribou habitat assessment was designed to help 
develop the final CHRP and OMP specific to the ROW. 

3) The final number and location of sites was yet to be determined. Plots 
would be established in appropriate locations subject to habitat 
variability and replication. 

AESRD Dave Moyles  
Don Williams 
Austin Babb 

June 26, 2013 
Meeting 

Mr. Moyles confirmed he agreed with the “like for like” restoration approach 
of planning restoration to match the existing landscape of upland and 
lowland/wetland vegetation. 
Mr. Moyles confirmed he like the mounding approach for line of sight 
barriers especially in lowland/black spruce areas. 
Range plans haven’t been started for the Chinchaga Herd. He doesn’t 
want to commit to any “special areas” of concern or priority for Offset 
Measures because of shifts in behavior that may not be reflected in the 
development of the plan as well as yearly weather and snow conditions. 
Mr. Moyles would like to be consulted and possibly work with TCPL to 
explore more site specific locations for Offsets. 
Mr. Williams wasn’t sure how the Offsets Measures strategy and the 
existing land disposition system will work together but he would open the 
conversation when TCPL has more specific locations in mind. 
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Table A-1 Restoration Considerations for Select Revegetation Species 

Species Restoration Considerations 

Black Spruce Black spruce appears to grow well when there is sufficient sunlight and on well-drained 
upland sites, particularly in mixedwood forests, and on wider corridors where greater 
exposure to the sun may warm soils, and where enhanced microsites are created by 
mounding or rollback (CRRP 2007b). Black spruce seedling growth may be limited by 
nutrient deficiency common in treed muskegs. The OSLI has reported positive results with 
planting frozen nursery-grown black spruce seedlings during winter in wetland areas of 
northeastern Alberta (OSLI 2012), although longer term monitoring is required to attain 
conclusive results. 

White Spruce White spruce requires well-drained and nutrient rich soils to grow, such as some upland 
mixedwood forests. Disturbance or reduction of surface organic soils as a result of 
construction affects success of restoration using white spruce on disturbed areas (CRRP 
2007b). 

Lodgepole Pine Pine grows well in a variety of site types, despite limitations such as low light and lack of 
nutrient rich soils (CRRP 2007b). Soils must be relatively well drained. 

Alder Many shrub species (e.g., willow) are not considered suitable for planting to restore caribou 
habitat due to their high palatability for primary prey (CRRP 2007b). Alder generally has low 
browse value for ungulates such as moose and deer. Sites that are difficult to treat using 
mechanical site preparation methods (e.g., mounding) can benefit from inter-planting alder 
with conifers. When alder is interspersed with conifer plantings, human access on linear 
features can be reduced over the medium-term (i.e., alder’s faster growth compared to 
conifers helps to reduce visibility and make travel difficult), and the nitrogen-fixing 
characteristics of alder will provide soil enhancement (Sanborn et al. 2001, Sweeney 2005), 
potentially promoting improved conifer growth over the long-term (Simard and Heineman 
1996, BC Forest Service 2001). Additional benefits of planting alder include: its ability to 
increase soil porosity by reducing soil compaction; quick growth (relative to conifers), which 
can assist with soil stabilization where erosion may be a problem; and leaf litter, which helps 
re-establish the forest floor where extensive disturbance to surface soils is a problem (Robb 
2001, CRRP 2007b). However, the fast growth of alder may reduce growth rates of conifer 
plantings due to competition when alder densities are high (Simard and Heineman 1996, 
CRRP 2007b). 

Hardwood Trees 
(e.g., aspen, poplar, 
cottonwood) 

Similar to shrubs, hardwood trees have relatively fast growth rates. Since their growth is less 
dense than shrubs such as alder, hardwood trees are less likely to out-compete conifers. 
The fast root growth of hardwood trees can effectively reduce soil compaction, which 
provides a natural alternative to costly and highly disruptive mechanical site preparation. 
They are also better adapted to unfavourable site conditions (e.g., wet or compacted areas) 
than conifers. Deciduous trees provide leaf litter to enhance surface soil properties. They 
may also improve conifer growth in mixed plantings by deflecting browse and moderating 
temperatures, although their fast growth can out-compete or slow conifer growth. Seed and 
nursery stock for hardwood trees is not as readily available as for conifers, and less 
information on site characteristics, propagation and planting requirements are available for 
some hardwood species compared to conifers (CRRP 2007b). 
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Table B-1 Chinchaga Section Area of Restoration Units in Chinchaga Caribou Range 

Restoration Unit1 

 
Ecosite Phase 

 

Caribou Range 

Area 
(ha) 

Percent  
(%) 

Upland 
Deciduous/Mixedwood 

B1 – blueberry / jack pine – aspen (white birch) 1.5 1.2 

D1 – low-bush cranberry / aspen 10.5 8.6 

D2 – low-bush cranberry / aspen – white spruce – black 
spruce 

36.2 29.6 

D3 – low-bush cranberry / white spruce 8.5 7.0 

E1 – Dogwood balsam poplar - aspen 0.9 0.7 

Upland Deciduous/Mixedwood Total 57.6 47.1 

Upland Coniferous C1 – common Labrador tea / mesic jack pine – black 
spruce 

1.2 1.0 

Upland Coniferous Total 1.2 1.0 

Transitional G1 – common Labrador tea / moist black spruce – jack 
pine 

10.7 8.7 

Treed Lowlands Treed fen 1.6 1.3 

Treed bog 1.3 1.1 

Transitional and Treed Lowlands Total 13.6 11.1 

Open water wetlands, 
graminoid and shrub-
dominated lowlands 

Shrubby bog 2.1 1.7 

Shrubby fen 10.8 8.8 

Shallow open water 0.0 0.0 

Wetland/Lowland Total 12.9 10.5 

 Previously disturbed lands 37.1 30.4 

Riparian Riparian areas are not quantified separately. They are 
classified based on vegetation community (e.g., ecosite 
phase and site characteristics). 

  

NOTES:  
1 Restoration Treatment Units correspond to the Habitat Types in Figure 2: Conceptual Guide for Habitat 

Restoration Measures in Caribou Range. Treed lowlands, open water wetlands, graminoid and shrub-dominated 
lowlands correspond to the Wetland habitat type in Figure 2. Transitional areas are variable; site characteristics 
may tend to be more like upland coniferous sites, or treed lowlands and, therefore, restoration methods will vary 
accordingly. 
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No te 8 Pla nt to  ta rget d ensity. 2,000 stems/ha  = ra nge o f 1,600-2,400 stems/ha .
No te 9 No  resto ra tio n required . Avo id  ra re pla nt lo c a tio ns d uring a ll a c tivities.

No te 10

Pla c e ro llb a c k w here the right-o f-w a y na rro w s to  m a xim ize the length o f 
ro llb a c k. M inimum length o f 50 m. Sta c k la yers o f lo gs o n to p o f ea c h o ther a t 
a  perpend ic ula r a ngle to  a  minimum o f 1 m high, spa c ed  a  few meters a pa rt 
to  a llo w  fo r trees to  b e pla nted  a m o ng the lo gs. Pla nt to  ta rget d ensity. 2,000 
stems/ha  = ra nge o f 1,600-2,400 stems/ha .

No te 11 So urc e na tive w illo w s o r o ther shrubs (e.g., a ld er) fro m nea rb y lo c a tio ns 
w ith high d ensities. Insta ll w ithin so il la yers o f resto red  ripa ria n a rea s.

Soils Units:
O Orga nic
M M inera l

Ecosite: 
Phase Name/Description
b 1 b lueb erry - ja c k pine - trem b ling a spen (w hite b irc h)
d 1 lo w -bush c ra nb erry - trem b ling a spen
d 2 lo w -bush c ra nb erry - trem b ling a spen - w hite spruc e - b la c k spruc e
d 3 lo w -bush c ra nb erry - w hite spruc e
g1 La b ra d o r tea -hygric  - b la c k spruc e - ja c k pine
h1 La b ra d o r tea  – ho rseta il – w hite spruc e – b la c k spruc e
h2 shrub b y b o g
i1 treed  po o r fen
i2 shrub b y po o r fen
j2 shrub b y ric h fen
DL d isturb ed  la nd

Canadian Wetland Classification:
Map Code Wetland Group
ShB Shrub b y Bo g
ShF Shrub b y Fen
TrB Treed  Bo g
TrF Treed  Fen
TrS Treed  Sw a mp
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1 INTRODUCTION 

This report desc ribes the revised  Fina l Ca ribou Hab ita t Restora tion Plan (CHRP) for the NOVA Gas Tra nsmission LtdLimited . (NGTL) 

Chinc haga  La tera l Loop  No. 3 p rojec t (the Projec t). The Fina l CHRP for the Projec t was orig ina lly filed  on November 7, 2014 (NEB 

Filing  ID: A64196). However, based  on feedbac k rec eived  from the Na tiona l Energy Board  (NEB) in Marc h 2015, NGTL has revised  

the Fina l CHRP for the Projec t and  made the following mod ific a tions: 

• Add itiona l text ab out how line-of-sight will be mitiga ted , inc lud ing  how topography and  bends in the right-of-way were 

c onsidered , has been ad ded  to Sec tion 2.5. In ad d ition, deta ils on the loc a tion of line-of-sight b reaks were added  to Tab le 

5. 

• Cla rific a tion was added  to Sec tion 2.1 tha t g rea ter than one vegeta tion spec ies is expec ted  to re-vegeta te na tura lly, 

without p lanting .  

• Effec tiveness Mmonitoring  c ameras  of ac c ess c ontrol and  line-of-sight b loc king  measures using  remote, motion-triggered  

c ameras havehas been inc orpora ted  into Sec tion 6.1.2 of the revised  Fina l CHRP. 

• Further deta il on monitoring  ta rgets and  mea sures and  how they link to the Caribou Hab ita t Restora tion and  Offset 

Measures and  Monitoring  Plan (CHROMMP) is p rovided  throughout Sec tion 6.0. 

• The monitoring  period  of the Rrevised  Fina l CHRP has been inc reased  from five yea rs to fifteen yea rs.  

• The c onsulta tion tab les in Sec tion 7 c onta in an up da ted  rec ord  of c orrespondenc e spec ific  to the Fina l CHRP. 

NGTL, a wholly owned subsidiary of TransCanada PipeLines Limited (TCPL), applied to the National Energy Board 
(NEB) under Section section 52 of the National Energy Board Act (NEB Act) for authorization to construct 
and operate the Project. The Project is a 33 km long pipeline that parallels an existing right-of-way 
(ROW) for 31 km, 94% of the route (
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Figure 1). In response to the app lic a tion, tThe NEB required  req uires tha t NGTL meet severa l 

Cond itions c ond itions of Certific a te GC-121. NGTL has p repa red  this revised  Fina l CHRP in 

ac c ordanc e with Certific a te GC 121, Cond ition 10b . The Prelimina ry CHRP (NEB Filing  ID: A54279) 

summarized  foc used  on lessons lea rned  from existing  litera ture on hab ita t restora tion to identify 

the stra teg ies and  ac tions tha t c an be feasib ly imp lemented  to p romote restora tion of d isturbed  

c a ribou hab ita t within the Projec t footp rint (i.e., the c onstruc tion right-of-way (ROW) and  

tempora ry workspac e) loc a ted  in the Chinc haga  c a ribou range. Based  on the litera ture review, 

a  suite of mea sures suita b le for imp lementa tion were identified , and  a  guide was developed  to 

identify sites within the Projec t footp rint where c erta in restora tion measures would  be 

app rop ria te. This revised  Fina l CHRP p rovides site-spec ific  informa tion on the imp lementa tion of 

restora tion measures and  an assessment of resid ua l effec ts of the Projec t on c a ribou hab ita t. 
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1.1 ORGANIZATION OF THE FINAL CHRP 

The revised  Fina l CHRP has beenis organized  to a dd ress eac h req uirement of Certific a te 
Cond ition 10b  (Error! Reference source not found.). The requirements of Certific a te Cond ition 

10b  sta te tha t the Fina l CHRP must inc ludes: 

• The Prelimina ry CHRP, with any upda tes identified  in a  revision log  tha t inc ludes the ra tiona le 

for any c hanges to dec ision making  c riteria  

• A c omp lete tab le of c a ribou hab ita t restora tion sites, inc lud ing  but not limited  to loc a tion, 

spa tia l a rea , desc rip tion of hab ita t, site-spec ific  restora tion ac tivities and  c ha llenges 

• Maps or Environmenta l Alignment Sheets showing the loc a tions of the sites 

• Evidenc e and  summary of c onsulta tion with Environment Canada  and  p rovinc ia l authorities 

rega rd ing  the Fina l CHRP 

• A quantita tive and  q ua lita tive assessment of the tota l a rea  of d irec t d isturbanc e to c a ribou 

hab ita t tha t will be restored , the d ura tion of spa tia l d isturbanc e, and  the aeria l a rea l extent 

of the resulting  residua l effec ts to be offset, whic h a lso inc ludes ind irec t d isturbanc e 

The restora tion goa ls and  ob jec tives of the revised  Fina l CHRP a re desc ribed  in Sec tion 2.0. 

Spec ific a lly, Sec tion 2.0 will builds on the Prelimina ry CHRP and  d esc ribes how hab ita t will be 

restored  for borea l wood land  c a ribou (Rangifer ta randus c a ribou). Sec tion 3.0 desc ribes 

informa tion from the Prelimina ry CHRP (8Append ix A) tha t was upda ted  in the Fina l CHRP. 

This inc ludes results of an upda ted  litera ture review (c omp leted  June 2014 and  revised  

throughout p repa ra tion of the Fina l CHRP). Sec tion 4.0 desc ribes the spec ific  restora tion sites. 

This sec tion inc ludes a  ta b le desc rib ing  the loc a tion, hab ita t, timing  and  restora tion ac tivities 

and  c ha llenges a long the entire Projec t ROW. This informa tion is supp lemented  by Environmenta l 

Alignment Sheets tha t a re p rovided  in 8Append ix B. Sec tion 5.0 desc ribes the p red ic ted  d irec t 

and  ind irec t residua l effec ts of the Projec t on c a ribou hab ita t. Sec tion 6.0 desc ribes the 

monitoring  and  adap tive restora tion framework for the Projec t. Fina lly, Sec tion 7.0 p rovides a  

summary of c onsulta tion with Environment Canad a  (EC) and  Alberta  Environment and  

Susta inab le Resourc e Development (AESRD) tha t was c omp leted . The revised  Fina l CHRP 

expands on the Prelimina ry CHRP to p rovide more spec ific  informa tion on the loc a tion of 

restora tion sites and  spec ific  restora tion measures, as well as an assessment of resid ua l effec ts of 

the Projec t on c a ribou hab ita t. A Fina l Offset Management Plan (OMP) in 2016 (Certific a te 

Cond ition 20) and  a  Fina l Ca ribou Hab ita t Restora tion and  Offset Measures and  Monitoring  Plan 

(CHROMMP) (as per Certific a te Cond ition 20 and  21, respec tively), whic h desc ribes the 

monitoring  p rog ram for restora tion measures app lied  to the Projec t footp rint and  the offset 

loc a tions, will be filed  in 2015. 
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Table 1 Certificate Condition 10: – Caribou Habitat Restoration Plan 

Certificate Condition Details and Location in Report 

10. Caribou Hab ita t Restora tion Plan 

 NGTL sha ll file with the Board  for approva l, in ac c ordanc e with the timelines 
below, p reliminary and  fina l versions of a  CHRP for the Chinc haga Sec tion. 
NGTL sha ll p rovide a  c opy of the filings to Environment Canada and  the 
appropria te p rovinc ia l authorities. 

 

a . Prelimina ry CHRP –to be submitted  a t least 180 da ys p rior to 
c ommenc ement of c onstruc tion for the Chinc haga  Sec tion. This 
version of the CHRP sha ll inc lude, but not be limited  to: 
i. The ob jec tives of the CHRP. 

• The Prelimina ry CHRP is p rovided  in 8Append ix 
A. 

• The goa ls and  ob jec tives of the revised  Fina l 
CHRP (Sec tion 2.0) have been mod ified  from 
the Prelimina ry CHRP to p rovide more deta il and  
c la rity on measurab le ta rgets and  eva lua tion 
c riteria . 

ii. A dec ision tree(s) tha t will be used  to (1) p rioritize potentia l 
c a ribou hab ita t restora tion sites and  (2) p rioritize mitiga tion to be 
used  a t d ifferent types of sites. The dec ision tree(s) should  be 
based  on a  litera ture review identifying  temp ora l and  spa tia l 
c a ribou hab ita t restora tion methodolog ies and  their rela tive 
effec tiveness, as well as based  on typ ic a l site fac tors tha t may 
c onstra in imp lementa tion. 

• 8Append ix A (Prelimina ry CHRP) and  Figure 2a , 
2b  and  2c  in the revised  Fina l CHRP 

iii. The quantifiab le ta rgets and  performanc e mea sures tha t will be 
used  to eva lua te: (1) the extent of p red ic ted , residua l effec ts, (2) 
the extent to whic h the ob jec tives have been met and  the need  
for c onsequent c ompensa tion offsets. 

• 8Append ix A (Prelimina ry CHRP) 
• The eva lua tion c riteria  and  measurab le ta rgets 

a re p rovided  in the Sec tion 26.1 of the revised  
Fina l CHRP. 

iv. A sc hed ule ind ic a ting  when mitiga tion measures will sta rt and  
the estima ted  c omp letion da te. 

• 8Append ix A (Prelimina ry CHRP) 
• Upda ted  and  revised  sc hedule is in Sec tion 4.1 

of the revised  Fina l CHRP. 

v. Evidenc e and  a  summary of c onsulta tion with Environment • 8Append ix A (Prelimina ry CHRP) 



FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA SECTION)FINAL 
CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA SECTION) MAY 
2015REVISED FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA 
SECTION) MAY 2015 

Introduc tion 
April 30, 2015 

 1-4 

Certificate Condition Details and Location in Report 

Canada  and  p rovinc ia l authorities rega rd ing  the CHRP. • Sec tion 7.0 of the revised  Fina l CHRP 

b . Fina l CHRP – to bewa s submitted  on or before 17 November a fter 
the first c omp lete growing season following the c ommenc ement of 
opera tion for the Chinc haga  Sec tion. This upda ted  version of the 
CHRP sha ll inc luded , but was not be limited  to: 
i. Prelimina ry CHRP, with a ny upda tes identified  in a  revision log  

tha t inc ludes the ra tiona le for any c hanges to dec ision making  
c riteria . 

1. Note tha t this version of the CHRP has been revised  to 
add ress add itiona l c omments p rovided  by the NEB (see 
Sec tion 1.0 of the revised  Fina l CHRP) and  submitted  1 
May 2015 

• Dead line extended  to May 2015 to a lign with 
CHROMMP 

• 8Append ix A (Prelimina ry CHRP) 
• Upda tes to the Prelimina ry CHRP a re outlined  in 

Sec tion 3.0 and  the revision log  (Error! Reference 
source not found.), inc lud ing : 
− Upda tes to ob jec tives in Sec tion 2.0 of the 

revised  Fina l CHRP. 
− Upda tes and  further deta il on c riteria  to 

eva lua te effec tiveness in Sec tion 26.1 of the 
revised  Fina l CHRP. 

− Upda tes and  further deta il on the Sc hedule 
in Sec tion 4.1 of the Fina l CHRP. 

ii. A c omp lete tab le of c a ribou restora tion sites, inc lud ing  but not 
limited  to loc a tion, spa tia l a rea , desc rip tion of hab ita t qua lity, 
site-spec ific  restora tion a c tivities and  c ha llenges. 

• Sec tion 4.0 (Error! Reference source not found.) 
of the revised  Fina l CHRP 

iii. Maps or Environmenta l Alignment Sheets showing the loc a tions 
of the sites. 

• 8Append ix B: Environmenta l Alignment Sheets 

iv. Evidenc e and  summary of c onsulta tion with Environment 
Canada  and  p rovinc ia l authorities rega rd ing  the Fina l CHRP. 

• 8Append ix A (Prelimina ry CHRP) 
• Sec tion 7.0 of the Fina l CHRP (Error! Not a  valid 

result for table.) 

v. A quantita tive and  q ua lita tive assessment of the tota l a rea  of 
d irec t d isturbanc e to c a ribou hab ita t tha t will be restored , the 
dura tion of spa tia l d isturb anc e, and  the aeria l a rea l extent of the 
resulting  resid ua l effec ts to be offset, whic h a lso inc ludes ind irec t 
d isturbanc e. 

• Sec tion 5.0 of the Fina l CHRP 

 



FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 
(CHINCHAGA SECTION)FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE 
CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA SECTION) MAY 2015REVISED FINAL 
CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 
(CHINCHAGA SECTION) MAY 2015 

Introduc tion 
April 30, 2015 

 1-5 

Figure 1 Chinchaga Lateral Loop No. 3 (Chinchaga Section) Project Location 

 



FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 
(CHINCHAGA SECTION)FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE 
CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA SECTION) MAY 2015REVISED FINAL 
CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 
(CHINCHAGA SECTION) MAY 2015 

Introduc tion 
April 30, 2015 

 1-6 

1.2 GUIDELINES FOR BOREAL CARIBOU 

The This CHRP has beenwas developed  in c onsidera tion of thec onsidering  c urrent regula tory 

polic ies spec ific  to borea l wood land  c a ribou. This inc ludes thee Wood land  Caribou Polic y for 
Alberta  (Government of Alberta  [GoA] 2011), whic h identifies rec overy stra teg ies tha t inc lude 

ma intenanc e and  restora tion of c a ribou hab ita t, estab lishment of range-spec ific  hab ita t 

ob jec tives, management of other wild life pop ula tions (p reda tors and  p rimary p rey), adap tive 

management, and  leg isla tive and  soc ia l c onsidera tions. A key stra tegy in this polic y is the 

development of range-spec ific  assessments and  ob jec tives (i.e., Ac tion Plans), whic h builds on 

the work of p revious rec overy stra teg ies, suc h as the Alberta  Wood land  Caribou Rec overy Plan 

2004/ 05 – 2013/ 14 (Alberta  Wood land  Caribou Rec overy Team 2005). However, an A spec ific  

Ac tion Plan for the Chinc haga  c a ribou Caribou herd  Herd  range has not yet been c omp leted , 

but stra teg ies in the Wood land  Caribou Polic y for Alberta  were followed  in the CHRP. 

Simila r to the p rovinc ia l polic y, the fina l rec overy stra tegy for the wood land  c a ribou, borea l 

popula tion, in Canada  (Environment Canada  2012) stresses the importanc e of landsc ape level 

p lanning , inc orpora ting  c a ribou hab ita t requirements into fire management p lans, estab lishing  

key p rotec ted  a rea s and  inc orpora ting  adap tive management. One of the management 

app roac hes suggested  in the federa l rec overy stra tegy to add ress the effec ts of hab ita t 

a ltera tion on c a ribou is to undertake c oord ina ted  ac tions to rec la im borea l c a ribou hab ita t 

through restora tion efforts. This inc ludes restora tion of industria l fea tures suc h as roads, seismic  

lines, p ipelines, c ut lines and  c lea rings (Environment Canada  2012). The revised  Fina l CHRP 

defines c a ribou hab ita t in the same terms as the rec overy stra tegy, i.e., any hab ita t within 

defined  c a ribou herd  ranges. Therefore, a ll hab ita t a ffec ted  b y the Projec t is c onsidered  c a ribou 

hab ita t, as the Projec t is c omp letely entirely within the Chinc haga  c a ribou Caribou herd  Herd  

range. NGTL is c ontinuing  toc ontinues to  work engage with AESRD to a lign the a ll of their 

c a ribou hab ita t restora tion, offsetting  and  monitoring  p lans undertaken for this Projec t with the 

emerg ing  p rovinc ia l c a ribou p olic ypolic ies, p lans and  p riorities  and  the future p rovinc ia l Ac tion 

Plan for the Chinc haga  c a ribou herd  range (see rec ord  of c onsulta tion, Sec tion 7.0).  
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2 GOAL AND OBJECTIVES OF THE FINAL CARIBOU HABITAT 
RESTORATION PLAN 

The goa l of the revised  Fina l CHRP is to minimize “ ‘ residua l effec ts’ ”  o f the Projec t on c a ribou 

hab ita t. Residua l effec ts a re c a ribou hab ita t tha t ultima tely is not restored environmenta l effec ts 

p red ic ted  to rema in a fter mitiga tion is app lied . The Fina l CHRP supp lements the Prelimina ry CHRP 

by desc rib ing  deta iling  the loc a tion and  type where and  wha t type of restora tion ac tivities will 

be imp lemented tha t is p lanned  a long the Projec t ROW, and  the b y p red ic tinged  residua l 

effec ts requiring  c a ribou hab ita t offsetting  measures. Monitoring  and  eva lua tion of restora tion 

suc c essThe app roac h to va lida te residua l effec ts p red ic tions and  restora tion suc c ess is 

summarized  desc ribed  in the revised  Fina l CHRP, but desc ribed  in g rea terwith the deta iled  

adap tive management p lan to be desc ribed  in the in the CHROMMP. The CHROMMP a lso 

desc ribes adap tive management ac tions tha t will be imp lemented  on the Projec t footp rint if 

CHRP measures do d on’ t ac hieve their respec tive ta rgets.  

The revised  Fina l CHRP will ac hieve the goa l of minimizing  residua l effec ts of the Projec t by 

imp lementing  three mitiga tion ob jec tives: 

1. Hab ita t restora tion through na tive re-vegeta tion tha t ac hieves estab lishment, surviva l and  

growth of ta rget vegeta tion spec ies in the short term, suc h tha t ec osystems on the ROW 

regenera te over the long  term to simila r ec osystems as those ad jac ent to the ROW 

2. Effec tive ac c ess c ontrol over the short term within segments of the Projec t footp rint 

3. Line-of-sight red uc tion a long the ROW using  ba rriers, suc h as sc reens and  vegeta tion 

The ra tiona le for app lying  these mitiga tions measures is was first desc ribed  in deta il in the 

Prelimina ry CHRP (Stantec  2013) and  has been inc luded  in the revised  Fina l CHRP(Stantec  2013), 

whic h . ItThis ra tiona le a lso inc ludes ‘d ec ision trees’  tha t desc ribe how eac h of the mitiga tion 

measures s will bewas app lied  to the Projec t based  on hab ita t type and  site c ha rac teristic s 

(Figure 2a , 2b  and  2c ). The mitiga tion framework and  dec ision trees d esc ribed  in the Prelimina ry 

CHRP a re app lied  here in the Fina l CHRP. 

2.1 EVALUATION CRITERIA AND MEASURABLE TARGETS 

Eva lua tion c riteria  a re the quantifiab le restora tion pa rameters tha t will be measured  during  

monitoring  to eva lua te restora tion effec tiveness. Measurab le ta rgets a re the c riteria  tha t will be 

used  to d etermine whether the CHRP ob jec tives have been ac hieved . Overa ll, the site 

c ond itions spec ific  to  the Projec t were a  key fac tor in the development of the measurab le 

ta rgets (see Figures 2a , 2b  and  2c ), inc lud ing  the na tura l site c ha rac teristic s, existing  d isturbanc e 

fea tures and  ac tivities, regula tory req uirements, a nd  c onstruc tion methods.  
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The need  to ma inta in op era tiona l ac c ess, site c ond itions spec ific  to the Projec t and  na tura l 

va ria tion (using  Alberta  Environment [AENV] 2001 as a  guideline) a re c onsidered  in the 

measurab le ta rgets p rovided  in . The Rec lamation Assessment Criteria  for Pipelines (AENV 2001) 

rec ommend s tha t eq uiva lent land  c apab ility should  take into ac c ount na tura l va riab ility, whic h 

is the range of b iophysic a l landsc ape c ond itions in an a rea , for examp le, slope, d ra inage, 

vegeta tion c omposition, and  organic  ma tter. This guideline spec ifies tha t equiva lent land  

c apab ility is ac hieved  when the rec la imed  ROW restora tion ta rgets (i.e., eva lua tion c riteria ) fa ll 

w ithin 20% of na tura l va riab ility in the surround ing  environment (AENV 2001). This imp lies tha t 

when na tura l va ria tion is c onsidered , hab ita t restora tion may be c onsidered  suc c essful when a  

minimum of 80% of the restored  a rea  is re-vegeta ted  (e.g ., 100% surviva l minus 20% d ue to 

na tura l va riab ility). Simila rly, reforesta tion standard s in Alberta  require a  minimum of 80% stoc king  

of regenera tion sites (AESRD 2013a). Therefore, the equiva lent land  c apab ility c riterion was 

inc orpora ted  into the measurab le ta rgets for up la nd  forest restora tion units for the Projec t. 
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Note: (1) Hab ita t-spec ific  p lanting to ac c elera te na tura l regenera tion in a reas of minima l d isturbanc e ROW prepara tion with line-of-sight < 500 m will be c onsidered  from deta iled  hab ita t information as part of Cond ition 7. (2) In a reas of new c ut or c ontiguous 
a lignment with NGTL lines only, where minimum d isturbanc e ROW prepara tion and  p re-c onstruc tion line-of-sight extends > 500 m on-easement (i.e., open hab ita t), line-of-sight b loc king will be p lac ed  a t interva ls tha t ac hieve p re-c onstruc tion c ond itions as 
determined  by Cond ition 7. 

Figure 2a Chinchaga Lateral Loop No.3 – Caribou Habitat Restoration Site Selection and Mitigation Prioritization Decision Tree (Upland Mixedwood/ Upland Coniferous/ Transitional Habitat)  
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Note: (1) Hab ita t-spec ific  p lanting to ac c elera te na tura l regenera tion in a reas of minima l d isturbanc e ROW prepara tion with line-of-sight < 500 m will be c onsidered  from deta iled  hab ita t information as part of Cond ition 7. (2) In a reas of new c ut or c ontiguous 
a lignment with NGTL lines only, where minimum d isturbanc e ROW prepara tion and  p re-c onstruc tion line-of-sight extends > 500 m on-easement (i.e., open hab ita t), line-of-sight b loc king will be p lac ed  a t interva ls tha t ac hieve p re-c onstruc tion c ond itions as 
determined  by Cond ition 7. 

Figure 2b Chinchaga Lateral Loop No.3 – Caribou Habitat Restoration Site Selection and Mitigation Prioritization Decision Tree (Treed Lowlands and Wetlands)  
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Note: (1) Ac c ess c ontrol a t intersec ting existing linear fea tures (i.e., utility ROW, seismic  lines etc .) will not be imp lemented  or inhib it trad itiona l use. 

Figure 2c Chinchaga Lateral Loop No.3 – Caribou Habitat Restoration Site Selection and Mitigation Prioritization Decision Tree (Line-of-Sight and Access Control) 
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Table 2 CHRP Objectives, Evaluation Criteria  and Measurable Targets 

CHRP Objective Evaluation Criteria  Measurable Target 

Native vegetation re-estab lishment • Tota l density of p lanted  seed lings and  na tura lly regenera ting seed lings (i.e., from seed  ingress or 
suc kering) 

• Height and  perc ent c over of seed lings 
• Vigour of seed lings (evidenc e of c hlorosis, pests/ d isease, b rowse, other damage) 
• Vegeta tion c ommunity c omposition (perc ent c over, spec ies p resent, abundanc e): 

− c onifer tree 
− dec iduous tree 
− pa la tab le shrub  
− non-pa la tab le shrub  
− herb / graminoid  
− nonvasc ular (mosses and  lic hens) 
− introduc ed  (non-na tive, weed, invasive) 

Hab ita t restora tion measurab le ta rgets a re designed  to demonstra te restora tion suc c ess in terms of surviva l and  susta ined    
following c ompletion of restora tion a long sec tions of ava ilab le footp rint1. 
Upland Conifer, Deciduous, Mixedwood and Transitional 
• Seed ling density will va ry by spec ies with ta rget range from 1600 to 2000 stems/ ha  (c ombined  p lanted  seed lings and / o   

regenera tion) on sites tha t a re not mounded. 
• Seed ling density will va ry by spec ies with ta rget range from 800 to 1400 stems/ ha  (c ombined  p lanted  seed lings and / or  

regenera tion) on mounded sites, dependent on mound density. 
• Spa tia l d istribution of seed lings (c ombined  p lanted seed lings and / or na tura l regenera tion) ≥80% of the restora tion unit  

ava ilab le for restora tion). 
• ≥80% of the tree seed lings (p lanted  and / or na tura l regenera tion) demonstra te susta ined  growth trends sinc e time of p   

inc reasing va lues for height and  perc ent c over). 
Treed Lowlands 
• Na tura l vegeta tion is regenera ting, inc lud ing a t least two c harac teristic  spec ies (vasc ula r and / or nonvasc ula r; e.g ., Ca    

Sphagnum moss sp .) (c lassified  as per Ha lsey et a l. 2004). 
• As ind ic a tors of hea lthy vegeta tion c ommunity, no restric ted  weeds or invasive spec ies suc h as c a tta ils or reed  grass. 
• ≥80% c over of na tive vegeta tion spec ies in the footp rint. 
• Where tree seed lings a re p lanted  (e.g., mounded sites): 

− seed ling density of 400 to 1000 stems/ ha  (c ombined  p lanted  seed lings and / or na tura l regenera tion), dependent o    
− c ontinuous spa tia l d istribution of seed lings (c ombined  p lanted  seed lings and / or na tura l regenera tion) ≥80% of the   

• ≥80% of the tree seed lings (p lanted  and / or na tura l regenera tion) demonstra te susta ined  growth trends sinc e time of p   
inc reasing va lues for height and  perc ent c over). 

Shrub/ Graminoid Lowlands 
• Na tura l vegeta tion is regenera ting, inc lud ing a t least two c harac teristic  spec ies (as per Ha lsey et a l. 2004). 
• No restric ted  weeds. 
•  ≥80% c over of na tive vegeta tion spec ies in the footp rint. 
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Table 2 CHRP Objectives, Evaluation Criteria  and Measurable Targets 

CHRP Objective Evaluation Criteria  Measurable Target 

Ac c ess c ontrol Evidenc e and  level of vehic ula r use a long the Projec t ROW will be measured  using c riteria  ra tings, as 
follows: 

• Evidenc e of ac c ess: 

− Yes/ No 

• Evidenc e of U-turns a t ac c ess barriers: 

− Yes/ No 

• Motorized  ac c ess type: 

− a ll-terra in vehic le 
− truc k 
− other 

• Ac c ess level metric s: 

− absent 
− low (trac ks/ tra il evident but d iffic ult to d isc ern or appear to be infrequently used) 
− high (trac ks/ tra ils appear to be well-used ; vegeta tion is tramp led  down; bare ground  might be 

visib le from frequent use) 

Ac c ess c ontrol ta rgets a re designed  to demonstra te human ac c ess is prevented  and / or limited  to low levels following c om   
restora tion ac tivities in c a ribou range: 

• No evidenc e of motorized  ac c ess via  entry points where ac c ess c ontrol measures a re insta lled  on the Projec t ROW or    
• Suc c ess of hab ita t restora tion ta rgets, spec ific a lly susta ined  growth trends, is a  good  ind ic a tor tha t human ac c ess is no   

hab ita t restora tion. 

Line-of-sight b loc king • Woody debris (log)/ earth berms: 

− footp rint wid th 
− length of berm (perpend ic ula r to ROW) 
− length of berm with height ≥1.5 m  
− sight-line model results 

• Vegeta tion sc reens: 

− spa tia l d istribution (d istanc e between live woody stems) 
− height of live woody stems 
− perc ent c over of live woody stems 

Line-of-sight b loc ks are designed  to b loc k sight lines a long sec tions of new a lignment of the Projec t ROW following c omple    
in c a ribou range. 

• Line-of-sight is limited  to ≤500 m a long the linear fea ture in up land  forested  a reas. 
• Where log/ earth berms a re insta lled  to b reak the line-of-sight, berms a re in good  c ond ition and  func tiona l (in terms of  

sight). 
• Where vegeta tion sc reening is used  to b reak the line-of-sight: 

− seed ling densities and  growth trends meet the ta rgets for hab ita t restora tion 
− line-of-sight b reaks a re in good  c ond ition and  func tiona l (in terms of b loc king line-of-sight) 

NOTE: 
1 Ava ilab le footp rint is the a rea  of the Projec t footp rint tha t is not antic ipa ted  to be d isturbed  by future opera tion and  ma intenanc e ac tivities during the life of the Projec t. 

Table 2 CHRP Objectives, Evaluation Criteria and Measurable Targets 

Objective Monitoring Method Evaluation Criteria  Measureable Targets Adaptive Management 

Hab ita t Restora tion Aeria l Monitoring 

LiDAR Imagery 

360 Photography 

Ground-Based Monitoring 

Estab lishment Surveys 

Performanc e Surveys 

Tota l density of p lanted  seed lings and  na tura lly 
regenera ting seed lings (i.e., from seed  ingress or 
suc kering) 

Height and  perc ent c over of seed lings 

Vigour of seed lings (evidenc e of c hlorosis, 
pests/ d isease, b rowse, other damage) 

Vegeta tion c ommunity c omposition (perc ent c over, 
spec ies p resent, abundanc e): 

c onifer tree 

dec iduous tree 

pa la tab le shrub  

non-pa la tab le shrub  

herb / graminoid  

Hab ita t restora tion measurab le ta rgets a re designed  to demonstra te 
restora tion suc c ess in terms of surviva l and  susta ined  growth trends following 
c ompletion of restora tion. 

Upland Conifer, Deciduous, Mixedwood and Transitional: 

Seed ling density will va ry by spec ies with ta rget range from 1600 to 
2000 stems/ ha  (c ombined  p lanted  seed lings and / or na tura l regenera tion) 
on sites tha t a re not mounded. 

Seed ling density will va ry by spec ies with ta rget range from 800 to 
1400 stems/ ha  (c ombined  p lanted  seed lings and / or na tura l regenera tion) 
on mounded sites, dependent on mound density. 

Spa tia l d istribution of seed lings (c ombined  p lanted  seed lings and / or na tura l 
regenera tion) ≥80% of the restora tion unit (footp rint ava ilab le for 
restora tion). 

≥80% of the tree seed lings (p lanted  and / or na tura l regenera tion) 

Adap tive management ac tions for hab ita t restora tion a re imp lemented  a t 
sites where the measurab le ta rgets have not been met and  take into 
c onsidera tion site c ond itions and  other ec olog ic a l fac tors tha t may a ffec t 
suc c essful restora tion. 

Upland Conifer, Deciduous, Mixedwood and Transitional: 

If seed lings (p lanted  or na tura l regenera tion) a re damaged due to human 
ac c ess, assess and  mod ify ac c ess c ontrol measures and  p lant seed lings to 
ma inta in desired  seed ling density ta rgets. 

If seed lings (p lanted  or na tura l regenera tion) a re damaged due to d isease, 
p lant seed lings to rep lac e those tha t have d ied  to ma inta in desired  
seed ling density ta rgets. 

If seed ling growth/ vigour (p lanted  or na tura l regenera tion) is impeded by 
c ompetition from surround ing vegeta tion, suc h as grasses, imp lement spot 
sp raying or manua l vegeta tion c ontrol to reduc e c ompetition p ressure and  
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Objective Monitoring Method Evaluation Criteria  Measureable Targets Adaptive Management 

nonvasc ular (mosses and  lic hens) 

introduc ed  (non-na tive, weed, invasive) 

demonstra te susta ined  growth trends sinc e time of p lanting (i.e., inc reasing 
va lues for height and  perc ent c over). 

Treed Lowlands: 

Na tura l vegeta tion is regenera ting, inc lud ing a t least two c harac teristic  
spec ies (vasc ula r and / or nonvasc ula r; e.g ., Carex sp . and  Sphagnum moss 
sp .) (c lassified  as per Ha lsey et a l. 2004). 

As ind ic a tors of hea lthy vegeta tion c ommunity, no restric ted  weeds or 
invasive spec ies suc h as c a tta ils or reed  grass. 

≥80% c over of na tive vegeta tion spec ies in the  projec t footp rint. 

Where tree seed lings a re p lanted  (e.g., mounded sites): 

seed ling density of 400 to 1000 stems/ ha  (c ombined  p lanted  seed lings 
and / or na tura l regenera tion), dependent on mound density 

c ontinuous spa tia l d istribution of seed lings (c ombined  p lanted  seed lings 
and/ or na tura l regenera tion) ≥80% of the restora tion unit 
≥70% of the tree seed lings (p lanted  and / or na tura l regenera tion) 
demonstra te susta ined  growth trends sinc e time of p lanting (i.e., inc reasing 
va lues for height and  perc ent c over). 

Shrub/ Graminoid Lowlands: 

Na tura l vegeta tion is regenera ting, inc lud ing a t least two c harac teristic  
spec ies (as per Ha lsey et a l. 2004). 

No restric ted  weeds. 

≥80% c over of na tive vegeta tion spec ies in the projec t footp rint. 

p lant seed lings to ma inta in desired  seed ling density ta rgets. 

Treed Lowlands: 

If estab lishment and  growth of p lanted  seed lings is impeded by wet site 
c ond itions (e.g ., flood ing and  ingress of invasive spec ies suc h as c a tta ils), 
mod ific a tion of surfac e d ra inage pa tterns may be imp lemented  to 
fac ilita te near-surfac e water flow. 

If na tura l regenera tion of vegeta tion is impeded, p lant a lder seed lings to 
fac ilita te na tura l regenera tion of shrubs. 

If noxious weed spec ies oc c ur on the Projec t ROW or on offset loc a tions, 
imp lement spot sp raying or manua l c ontrol measures to manage weed 
popula tions. 

Shrub/ Graminoid Lowlands: 

If na tura l regenera tion is impeded by wet site c ond itions (e.g., flood ing and  
ingress of invasive spec ies suc h as c a tta ils), mod ific a tion of surfac e 
d ra inage pa tterns ) may be imp lemented  to fac ilita te near-surfac e water 
flow. 

If na tura l regenera tion of vegeta tion is impeded, p lant a lder seed lings to 
fac ilita te na tura l regenera tion of shrubs. 

If noxious weed spec ies oc c ur on the Projec t ROW or on offset loc a tions. 
imp lement spot sp raying or manua l c ontrol measures, as required   to 
manage weed popula tions. 

Ac c ess Control Aeria l Monitoring 

LiDAR Imagery 

360 Photography 

Ground-Based Monitoring 

Estab lishment Surveys 

Performanc e Surveys 

Remote Camera  Monitoring 

Evidenc e and  level of vehic ula r use a long the Projec t 
ROW and a t offset loc a tions will be measured  using 
sub jec tive c riteria  ra tings, as follows: 

Evidenc e of ac c ess: 

Yes/ No 

Evidenc e of U-turns a t ac c ess barriers: 

Yes/ No 

Motorized  ac c ess type: 

a ll-terra in vehic le 

truc k 

other 

Ac c ess level metric s: 

absent 

low (trac ks/ tra il evident but d iffic ult to d isc ern or 
appear to be infrequently used) 

high (trac ks/ tra ils appear to be well-used ; vegeta tion 
is tramp led  down; bare ground  might be visib le from 
frequent use) 

Ac c ess c ontrol ta rgets a re designed  to demonstra te human ac c ess is 
p revented  and / or limited  to  low levels within five years following c ompletion 
of restora tion ac tivities in c aribou range: 

No evidenc e of motorized  ac c ess via  entry points where ac c ess c ontrol 
measures a re insta lled  on the Projec t ROW or in offset loc a tions. 

Suc c ess of hab ita t restora tion ta rgets, spec ific a lly susta ined  growth trends, is 
a  good  ind ic a tor tha t human ac c ess is not inhib iting hab ita t restora tion. 

Adap tive management ac tions for ac c ess c ontrol will enhanc e or a lter 
c urrent ac c ess c ontrol measures to improve the effec tiveness of these 
measures for limiting human use of a reas undergoing restora tion. 

The loc a tion, and  sourc e and  type of ac c ess will be investiga ted , with 
enhanc ed  ac c ess c ontrols added where evidenc e of ac c ess is identified . 
This will be in the form of physic a l ac c ess barriers suc h as enhanc ed  use of 
c oarse woody debris, tree felling/ tree bend ing (Cody 2013; Golder 2014), 
la rge roc ks or fenc ing. 

Line-of-Sight Breaks Aeria l Monitoring 

LiDAR Imagery 

360 Photography 

Ground-Based Monitoring 

Estab lishment Surveys 

Performanc e Surveys 

Remote Camera  Monitoring 

Woody debris (log)/ earth berms: 

footp rint wid th 

length of berm (perpend ic ula r to ROW) 

length of berm with height ≥1.5 m 

sight-line model results 

Vegeta tion sc reens: 

spa tia l d istribution (d istanc e between live woody 
stems) 

Line-of-sight b reaks a re designed  to b loc k sight lines a long sec tions of new 
a lignment of the Projec t ROW and a t offset loc a tions within five years 
following c ompletion of restora tion in c a ribou range. 

Line-of-sight is limited  to ≤500 m a long the linear fea ture in up land  forested  
a reas. 

Where log/ earth berms a re insta lled  to b reak the line-of-sight, berms a re in 
good  c ond ition and  func tiona l (in terms of b loc king line-of-sight). 

Where vegeta tion sc reening is used  to b reak the line-of-sight: 

Adap tive management ac tions for line-of-sight b reaks will enhanc e the 
effec tiveness of line-of–site measures and  inc lude: 

Where log/ earth berms a re insta lled , repa iring berms to ma inta in height 
and  length requirements (i.e., revegeta ting berm to p revent erosion). 

Imp lementing adap tive management ac tions assoc ia ted  with hab ita t 
restora tion to c rea te effec tive vegeta tion sc reens as line-of-sight b reaks. For 
example, add ing a lder seed lings to a  site to enhanc e ra te of shrub  growth 
for estab lishment of a  line of site or use of tree-felling or tree-bend ing (Cody 
2013, Golder 2014), ac ross the ROW where there is suitab le thic k, ad jac ent 
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Objective Monitoring Method Evaluation Criteria  Measureable Targets Adaptive Management 

height of live woody stems 

perc ent c over of live woody stems 

seed ling densities and  growth trends meet the ta rgets for hab ita t restora tion 

line-of-sight b reaks a re in good  c ond ition and  func tiona l (in terms of 
b loc king line-of-sight) 

forest c over of either non-merc hantab le or merc hantab le c oniferous trees. 
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Add itiona l guidelines were c onsulted  when develop ing  the measurab le ta rgets for the CHRP. 

Rec lamation c riteria  and  guidelines for forested  a reas in Alberta  and  reforesta tion standards in 

Alberta  spec ific  to the Projec t a rea  (AENV 2010, 2011; AESRD 2013a) were used  a s the basis forto 

setting  measurab le ta rgets for tree seed ling  densities in up land  forested  and  transitiona l 

restora tion units. Ta rget seed ling  densities in a reas with mound ing  were ad justed  to reflec t the 

limited  number of suitab le p lanting  sites tha t results from mound ing . 

The CHRP measurab le ta rgets app lied  to up land  forest restora tion units a re not suitab le for treed  

and  shrubby lowland  restora tion units enc ountered  within the Projec t footp rint. The lowland  

restora tion units typ ic a lly have rela tively slow ra tes of vegeta tion estab lishment and  growth 

(i.e., wet sites c an take longer than 50 yea rs to rec over; van Rensen et a l. 2015), making  tree 

seed ling  estab lishment a nd  growth in a  15 yea r time period  less c erta in. Ra ther, guidelines for 

wetland  rec lamation assoc ia ted  with oil sands mining  (AENV 2008) may b e used , but they foc us 

on d isturbanc e types tha t a re not app lic ab le to p ipeline c onstruc tion and  opera tion. In 

add ition, c urrent resea rc h on rec lamation of bogs and  fens (i.e., the treed  and  shrubby lowland  

restora tion units add ressed  in this CHRP) is in experimenta l stages and  is not add ressed  in the 

c urrent guidelines. The Guidelines for Rec lamation to Forest Vegeta tion in the Athabasc a  Oil 
Sands Reg ion (AENV 2010) inc ludes spec ific a tions for va rious ind ic a tors using  an “ end  land  use ”  

app roac h tha t ta rgets rec lamation to of c ommerc ia l forests, whic h c onc ep tua lly p rovide other 

ec osystem func tions, inc lud ing  wild life hab ita t (AENV 2010). However, the app lic a tion of these 

guidelines to the CHRP needs to be app roac hed  with c aution, sinc e they rela te to a  very 

d ifferent d isturbanc e typ e (i.e., b itumen mining  versus p ipeline ROW) and  a re developed  for 

d ifferent na tura l sub reg ions and  ob jec tives. With these limita tions in mind , it is rec ognized  tha t 

the AENV guidelines for o il sands rec lamation a re developed  for borea l forests with simila r 

a ttributes to those on the Projec t and , therefore, the thresholds and  ind ic a tors were used  to 

guide the development of measurab le ta rgets for the CHRP. In pa rtic ula r, the measurab le 

ta rgets assoc ia ted  with treed  and  shrubb y lowland  restora tion units inc orp ora ted  the c onc ep t of 

p lant c ommunity c omp osition as an app rop ria te ind ic a tor to a ssess rec lamation sta tus and  

p rogress (AENV 2010).  

Plant c ommunity c omposition as desc ribed  in the Guidelines for Rec lamation to Forest 
Vegeta tion in the Athab asc a  Oil Sands Reg ion (AENV 2010) and  c ha rac teristic s of hea lthy p lant 

c ommunities within lowlands (i.e., the number and  abundanc e of c ha rac teristic  spec ies found  in 

und isturbed  na tive wetland  p lant c ommunities and  the number of restric ted  weeds; Cib rowski 

et a l. 2012) were used  to develop  measurab le ta rgets for the lowland  restora tion units in this 

CHRP. AENV 2010 suggests a  threshold  of two c ha rac teristic  spec ies in wet poor sites, whic h was 

derived  to be c onserva tive (low) with respec t to rea listic  rec lamation suc c ess. Given the muc h 

lower d isturbanc e level a ssoc ia ted  with p ipeline construc tion and  opera tion c ompared  to with 

oil sands mining , two c ha rac teristic  spec ies within a  15 yea r monitoring  period  is likely a  

reasonab le measurab le ta rget and  therefore has been adop ted  for restora tion of the lowland  
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restora tion units (). Chara c teristic  spec ies ma y inc lude vasc ula r and  non-va sc ula r p lants, 

p rovided  they a re spec ies found  in the ad jac ent und isturbed  na tive p lant c ommunity. They a re 

not limited  to the two tree spec ies tha t will be p lanted  (i.e., white sp ruc e a nd  b lac k sp ruc e), but 

a lso other na tive vegeta tion spec ies tha t will na tura lly re-vegeta te the ROW (see Sec tion 6.1.1). 

The other measurab le ta rgets a re the absenc e of restric ted  weeds to ind ic a te vegeta tion 

c ommunity hea lth and  80% vegeta tion c over b y c ha rac teristic  spec ies. 

The eva lua tion c riteria  and  measurab le ta rgets a re summarized  in . As noted  above, the site 

c ond itions spec ific  to  the Projec t were a  key fac tor in the development of the measurab le 

ta rgets, inc lud ing  the na tura l site c ha rac teristic s, existing  d isturbanc e fea tures and  ac tivities, 

regula tory requirements, and  c onstruc tion methods. 

The ab ility to ac hieve the CHRP measurab le ta rgets will be dependent, in pa rt, on future 

development ac tivities. NGTL rec ognizes tha t the hab ita t restora tion efforts app lied  to 

theimp lemented  to reduc e the Projec t’ s residua l effec ts ma y be a t risk of d isturbanc e d ue to 

ongoing  industria l ac tivity in p roximity to the p rojec t footp rint. NGTL will engage with third  pa rties 

where p rop osed  ac tivity is in the a rea  of hab ita t restora tion measures, and , under the terms and  

c ond itions of its c rossing  agreement, NGTL will spec ify tha t avoidanc e of restora tion measures is 

p referred  wherever fea sib le and  tha t if d isturbanc e does oc c ur, the third  p a rty is responsib le and  

ac c ountab le to restore the NGTL footp rint to p re-d isturbanc e c ond itions, and  is required  to 

c omp ly with a ll reasonab le instruc tions of the TCPL Field  Representa tive rega rd ing  the 

p roc edures to be followed  during  the work. NGTL will trac k these ac tivities as a  separa te 

c omponent of its follow-up  p rogram.  

NGTL will inc lude terms a nd  c ond itions in new and  existing  c rossing  agreements with third  pa rties 

spec ifying  tha t avoidanc e of NGTL’s CHRP and  OMP mea sures is p referred . If d isturbanc e d oes 

oc c ur, the third  pa rty will be responsib le and  ac c ountab le for restoring  mea sures to as c lose as 

p rac tic a l to p re-d isturba nc e c ond itions. The third  pa rty will be required  to c omp ly with a ll 

reasonab le instruc tions of a  NGTL Representa tive to c omp lete the work.  

Where regula tory (p rovinc ia l or federa l) app rova l is g iven granted  for other p rojec ts/ land  use 

ac tivities tha t destroy measures imp lemented  by NGTL for the CHRP, the a rea  of influenc e within 

the Projec t footp rint will be exc luded  from the fina l determina tion of restora tion suc c ess upon 

c omp letion of the monitoring  p rogram. These loc a tions will be trac ked  in monitoring  rep orts filed  

a fter eac h monitoring  yea r (see CHROMMP). 

A repea ted  measures monitoring  stud y design using  the eva lua tion c riteria  will be developed  to 

test whether the restored  footp rint meets the mea surab le ta rgets. A summary of the monitoring  

and  adap tive mitiga tion management p lan is p rovided  in Sec tion 6.0. Deta ils will be p rovided  

under sepa ra te c over in a  CHROMMP. The app roac h to va lida te effec ts p red ic tions and  
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restora tion suc c ess is desc ribed  in the revised  Fina l CHRP and  the deta iled  monitoring  and  

adap tive management p lan will be desc ribed  in the CHROMMP.  

2.2 RESTORATION UNITS AND MEASURES 

Restora tion units were developed  in the Prelimina ry CHRP (8Append ix A) to  desc ribe the hab ita t 

c ha rac teristic s within the Projec t footp rint, whic h a ffec t the hab ita t restora tion measures tha t 

c an be app lied  to eac h site. The restora tion units a re based  on ec osite phases mapped  a long 

the Projec t footp rint. However, the ec osite phases were derived  from a  vegeta tion c ommunity 

model based  on Alberta  Vegeta tion Inventory (AVI) da ta  and  there is a  marg in of error 

assoc ia ted  with ec osite phase mapp ing .  

The restora tion units identified  in  and  on the a lignment sheets in 8Append ix B have beenwere 

derived  from a  c omb ina tion of the ec osite phase mapp ing , fie ld  da ta , aeria l imagery, sa tellite 

imagery and  notes d oc umented  by Environmenta l Inspec tors d uring  c onstruc tion. The ra tiona le 

for selec tion of restora tion measures is c losely tied  to the restora tion units. 

2.3 HABITAT RESTORATION/ NATIVE VEGETATION RE-ESTABLISHMENT 

The ob jec tive of na tive vegeta tion re-estab lishment for the revised  Fina l CHRP is to restore 
equiva lent land  c apab ility of hab ita t a long the ROW. Under this pa rad igm, the ob jec tive is to 
support and  p romote na tive vegeta tion estab lishment so tha t it has simila r c ha rac teristic s 
(e.g ., c omposition) to  na tive vegeta tion tha t existed  p rior before p ipeline c onstruc tion. This will 
be c omp leted  through na tura l re-vegeta tion (i.e., minimum d isturbanc e a reas) and  tree 
p lanting  a long the ROW. Minimum d isturbanc e c onstruc tion is a  p romising  app roac h for 
p romoting  na tive vegeta tion re-estab lishment (see Sec tion 3.2.4) and  was c onduc ted  a long the 
ROW where it was sa fe to do so. Spec ific a lly, minimum d isturbanc e c onstruc tion wa s done 
where the terra in was fla t. Soil stripp ing  and  grad ing  is nec essa ry on sidehills and  steep  slopes to 
ensure a  sa fe work environment. Estab lished  rec lamation and  forestry reforesta tion p rac tic es will 
be app lied  to p romote na tive vegeta tion re-esta b lishment where tree p la nting  is required  
(see Sec tion 4.2.2). 

2.4 ACCESS CONTROL 

The c rea tion of new ac c ess is a  rela tively minor issue for the Projec t bec ause it pa ra llels an 
existing  ROWs (inc lud ing  two transmission lines) for muc h of its length. Thus, little or no new 
ac c ess will be c rea ted  a s a  result of the Projec t. Nevertheless, there is an opportunity for the 
Projec t to p ositively c ontribute to c a ribou hab ita t in the a rea  by imp lementing  ac c ess c ontrol 
a long the Projec t ROW. Ac c ess c ontrol measures were imp lemented  with the p rimary intention 
of b loc king  human use of the ROW. There is evidenc e tha t linea r fea tures enhanc e p reda tor 
movement ac ross landsc apes (see Sec tion 3 of Prelimina ry CHRP, Append ix A). However, 
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c ontrol of p reda tor ac c ess and  movement a long wide linea r fea tures may require intensive 
rollbac k trea tments to be effec tive, whic h c an inc rease fire risk and  ma y impede opera tiona l 
ac c ess for ma intenanc e. Preda tor ac c ess c ontrol was not p resc ribed  as pa rt of the revised  Fina l 
CHRP.However, ac c ess c ontrol for wild life may require intensive b loc kages of the ROW (e.g ., 
heavy use of rollbac k) to be suc c essful (see Sec tion 3.1). This level of ac c ess c ontrol wa s not 
imp lemented  in the Fina l CHRP bec ause of there c ould  be risks of using  hea vy amounts of 
c oa rse woody d eb ris (e.g ., fire) and  bec ause the p rojec t pa ra llels an existing  open ROW for 
muc h of its length. 

Ac c ess c ontrol measures were rec ommended  a t intersec tions of the Projec t ROW with existing  
perpend ic ula r linea r fea tures (e.g ., road s, utility c orridors, seismic  lines, etc .) to red uc e ac c ess 
between the ROW and  existing  linea r fea tures. Sp ec ific a lly, ac c ess c ontrol will be imp lemented  
during  opera tion where existing  seasona l or a ll-wea ther road s c ross intersec t the ROW a t 19 
separa te sites (see Tab le 5 and  Append ix B for loc a tions). Ac c ess c ontrol measures inc lude use 
of rollbac k (i.e., la rge logs) (Figure 3), site p repa ra tion suc h as mound ing  (Figure 4), fab ric a ted  
line-of-sight sc reens, and  minimum- d isturbanc e hand -c utting  of vegeta tion (Figure 5). In 
add ition, willow staking  of ripa rian a reas traversed  by the ROW will c rea te vegeta tion ba rriers. 

Measures of human use may inc lude sub jec tive c riteria , suc h as whether there is any evidenc e 
of human use, and  if yes, the type (e.g ., ATV, truc k) and  amount (i.e., low or high) of human use. 
For examp le, a  site ma y be c onsidered  as low human use if trac ks or tra ils a re evident but 
d iffic ult to d isc ern or infrequently used , and  high human use if trac ks or tra ils appear to be well 
used , vegeta tion is tramp led , and  ba re ground  is visib le. Measures of human use of the ROW will 
a lso c onsider the effec ts of unantic ipa ted  new d ispositions tha t c ross the ROW (e.g ., roads and  
c utb loc ks). 

Measures to eva lua te human use inc lude g round -based  monitoring  c riteria  suc h as evidenc e of 
vehic ula r ac c ess and / or U-turns,  the type of vehic le ac c ess (e.g ., ATV, truc k) and  the intensity of 
use (see Tab le 2). For exa mp le, an ac c ess c ontrolled  site ma y be c onsidered  suc c essful where 
vehic ula r trac ks or tra ils a re evident but d iffic ult to d isc ern or infrequently used , or req uiring  
adap tive management where trac ks or tra ils appear to be highly used , vegeta tion is tramp led , 
and  ba re ground  is visib le. Adap tive management measures will c onsider the loc a tion, sourc e, 
and  type of ac c ess to inform c orrec tive ac tion stra teg ies.  
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Figure 3 Example of Rollback Spread at a Road Intersection with a Pipeline ROW 

from the Air (left) and Ground (right) 

 

  
Figure 4 Example of Mounding along a Pipeline ROW from the Air (left) and Ground 

(right) 
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Figure 5 Example of Minimum Disturbance Construction, Hand-Cutting of 

Vegetation along a Pipeline ROW, at a Road Intersection 

2.5 LINE-OF-SIGHT BLOCKING 

Linea r fea tures c rea te op en hab ita ts tha t a re easier for humans and  wild life to see a long and  

travel through than forest. Line-of-sight b loc ks a long linea r fea tures a re intended  to reduc e 

human use and  possib ly wild life p reda tor travel a nd  visib ility of their p rey. This may mitiga te 

inc reased  p reda tor hunting  effic ienc y due to linea r fea ture development, whic h might 

ultima tely mitiga te c a rib ou morta lity risk (see Sec tion 3 of Prelimina ry CHRP for full exp lana tion). 

Simila r to ac c ess c ontrol, line-of-sight b loc king  is a  rela tively minor issuec ha llenge to imp lement 

for the Projec t bec ause it the Projec t pa ra llels an existing  ROW, whic h does not have line-of-sight 

b loc ks. Nevertheless, tTo minimize any new impac ts fromred uc e Projec t residua l effec ts  the 

Projec t and  p ossib ly a llevia te p revious impac ts of other p rojec ts, line-of-sight b loc ks will be 
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estab lished  imp lemented  a long the Projec t ROW a t loc a tions where they a re most likely to be 

suc c essful.. 

Line-of-sight b loc ks will be estab lished  a t a  minimum of 500 m interva ls within 15 yea rs a long the 

Projec t ROW where no topographic  or route fea tures (e.g ., d og-legs in the ROW) oc c ur. 

There a re no p rovinc ia l guidelines in Alberta  for line-of-sight management for linea r fea tures. 

Rec lamation p rogra ms for p revious d evelopments in Alberta  have ta rgeted  maximum sight lines 

of 400 m (Golder 2007, DES 2004). Opera ting  p rac tic es for energy develop ment in sensitive 

c a ribou range in BC (BC Ministry of Environment 2011) suggest imp lementing  line-of-sight 

management every 500 m on linea r fea tures tha t do not sha re a  ROW boundary with a  road  

(see a lso exp lana tion in Sec tion 3.2.1). 

Line-of-sight b loc ks inc lude p lanting  vegeta tion (e.g ., tree p lanting  or willow staking), fab ric a ted  

site sc reens and  minima l d isturbanc e c onstruc tion to p reserve vegeta tion (Figure 3). Line-of-sight 

b loc ks will be imp lemented  a t loc a tions with sight lines >500m, pa rtic ula rly where they 

intersec ted  with existing  road  ac c ess. Trees p lanting  will be p lanted  will be staggered in an 

a lterna ting  pa ttern ac ross the p ipeline c enterlinecentreline a long portions of the ROW (Figure 6). 

Spec ific a lly, trees will be p lanted  ac ross the c enterlinec entreline with open vegeta tion left a t 

a lterna ting  sides of the ROW a long some sec tions. This a lterna ting  vegeta tion pa ttern will c rea te 

a  line-of-sight b reak (Figure 6). Deta ils on exac t c onfigura tion of seed ling  p lanting  to ac hieve 

line-of-sight b reaks dependsDeta ils on exac t c onfigura tion of seed ling  p lanting  to ac hieve line-

of-sight b reaks depend  on as-built loc a tion of the p ipe c entre linec entreline and  whether the 

route is ad jac ent to another ROWad jac ent linea r d isturbanc es. Figure 6a  illustra tes the p otentia l  

p lanting  c onfigura tion if the p ipeline is in the c entre of the ROWa t loc a tions where there is no 

d isturbanc e pa ra llel to a n NGTL ROW. Figure 6b  illustra tes the p otentia l p lanting  c onfigura tion if 

the p ipeline is a t the edge of the ROW ad jac ent towhere the ad jac ent d isturbanc e is an existing  

NGTL ROW.  

Figure 6c  illustra tes the p otentia l p lanting  c onfigura tion where the ad jac ent d isturbanc e is an 

existing  third -pa rty ROWc onfigura tion if the p ipeline is nea r the edge of ROW ad jac ent to an 

existing  third -pa rty ROW. 

Top ography, bends in the ROW, minimum d isturb anc e c onstruc tion to p reserve vegeta tion and  

willow staking  a re effec tive ways to c rea te immed ia te line-of-sight b loc ks (i.e., c rea te visua l 

ba rriers a fter restora tion ac tivities a re imp lemented ). However, short-term ba rriers were not 

nec essa rily imp lemented  every 500 m a long the ROW, as the ob jec tive is to c rea te line-of-sight 

b loc ks a t a  minimumleast every 500 m a long the ROW in the long term, a fter 15 yea rs. 

Vegeta tion p lanting , inc lud ing  a t staggered  interva ls ac ross the p ipeline c enterlinec entreline, 

will estab lish these b loc ks. Therefore, vegeta tion p lanting  will c rea te long-term line-of-sight b loc ks 

<500 m apart.  
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Figure 6 Seedling Planting with Line-of-Sight Breaks 
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2.6 ASSUMPTIONS AND LIMITATIONS 

Hab ita t restora tion assumes tha t c a ribou will be ab le to ma inta in adequa te spa tia l sepa ra tion 
from p reda tors, i.e., p re-d isturbanc e levels of morta lity risk (Athabasc a  Landsc ape Team 2009). 
Restora tion of the ROW is a lso expec ted  to mitiga te c a ribou avoidanc e of the ROW (i.e., within 
a  zone of influenc e) (Ob erg  2001). As suc h, hab ita t restora tion is expec ted  to mitiga te the 
residua l effec ts of the Projec t on c a ribou over the long-term (i.e., longer than 150 yea rs). 
Although there is unc erta inty in the effec tiveness of some measures p resc ribed  to restore 
hab ita t, the assumption is made tha t hab ita t restora tion will be effec tive in the long-term. In 
add ition, monitoring  and  adap tive management will be c omp leted  to systematic a lly eva lua te 
p rogram outc omes and  add ress unsuc c essful restora tion mea sures by ad justing  or 
supp lementing  how these measures a re imp lemented .  

Restora tion of hab ita t within the ROW through imp lementa tion of the CHRP will not c omp letely 
elimina te the adverse residua l effec ts of the Projec t on c a ribou hab ita t. Ma intenanc e of low 
vegeta tion heights over the p ipeline c entrere line is required  to c omp ly with opera tiona l 
standards and  regula tions for monitoring  and  sa fe opera tion. NGTL has upd a ted  its opera tiona l 
standards to a llow for a lterna ting  p lantings of woody vegeta tion over the p ipeline 
c entrelinec entre line, a llowing for a  na rrow, mea ndering  ac c ess line over the c entreline c entre 
line (Figure 6). The result is tha t the CHRP trea tments app lied  within segments of the Footp rint 
p rojec t footp rint tha t a re p lanted  with tree seed lings a re expec ted  to ac hieve the ta rgets set 
out for the CHRP and  effec tively elimina te the Projec t residua l effec ts of the Projec t a long those 
segments in the long-term. For quantific a tion of residua l hab ita t loss, it is assumed  tha t there is 
a re no resid ua l effec ts on the segments of the Projec t footp rint tha t a re p lanted  with trees. 

Where the CHRP p resc ribes na tura l regenera tion as the p rimary trea tment for re-vegeta tion of 
the p rojec t footp rint, NGTL c onserva tively assumes tha t the 10 m wide a rea  over the p ipeline 
c entreline c entre line will be period ic a lly mowed  to ma inta ined  to p rovide ac c ess for 
opera tiona l purp oses. This a rea  will not ac hieve the measurab le ta rgets for the CHRP and  is 
quantified  as resid ua l c a ribou hab ita t loss. 

The lag  time required  to ac hieve hab ita t va lue equiva lent to p re-c onstruc tion c ond itions is an 
important c onsidera tion and  d isc ussed  further in the OMP. Residua l effec ts within restored  
segments of the p rojec t footp rint will extend  over the long-term, until vegeta tion c ommunity 
c omposition and  struc ture has ma tured  to a  sera l stage tha t is p resumed  to p rovide func tiona l 
c a ribou hab ita t and  restore p re-d isturbanc e p red a tor-p rey d ynamic s. 

2.7 SUMMARY 

The three ob jec tives of the revised  Fina l CHRP a re c omp leimenta ry. Na tive vegeta tion re-
estab lishment ultima tely p rovides ac c ess c ontrol and  line-of-sight b loc king, and  ac c ess c ontrol 
and  line-of-sight b loc king maywhic h might support vegeta tion re-estab lishment by red uc ing  
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vegeta tion tramp ling  a long the ROW. Nevertheless, an important c onsidera tion of c a ribou 
hab ita t restora tion is tha t the sc ientific  understand ing  of the rela tionship  between linea r ac c ess, 
na tive vegeta tion, ac c ess c ontrol, line-of-sight b loc king  and  c a ribou morta lity is c orrela tive. 
Measuring  the mec hanistic  rela tionship  between hab ita t restora tion and  c a ribou morta lity is 
outside of the sc ope of the revised  Fina l CHRP. The eva lua tion c riteria  desc ribed  here foc uses on 
measuring  the d irec t effec ts of restora tion to infer any ind irec t effec t on c a ribou morta lity risk. 
Tha t is, if restora tion is suc c essful, than it is inferred  tha t there will be little few or no nega tive 
residua l effec ts of the Projec t on c a ribou morta lity risk. The three restora tion ob jec tives a re 
c omp limenta ry c omp lementa ry to p romote suc c essful and  rap id  restora tion of c a ribou hab ita t. 



FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 
(CHINCHAGA SECTION)FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE 
CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA SECTION) MAY 2015REVISED FINAL 
CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 
(CHINCHAGA SECTION) MAY 2015 

Updates from the Preliminary CHRP 
April 30, 2015 

 3-27 

3 UPDATES FROM THE PRELIMINARY CHRP 

This sec tion d isc usses spec ific  upda tes or mod ific a tions to the Prelimina ry CHRP tha t have 

beenwere inc orpora ted  into the Fina l CHRP (submitted  November 2014). This inc ludes inc luded  

an upda ted  litera ture review (Sec tion 3.1) and  d oc umenta tion of how NEB c omments on the 

Prelimina ry CHRP have b eenwere inc orpora ted  into the Fina l CHRP, inc lud ing  if and  how they 

influenc ed  dec ision making  c riteria  (Sec tion 3.2). Further c omments were rec eived  from the NEB 

on the Fina l CHRP, and  revisions were made to the Fina l CHRP and  a re p rovided  in the revised  

Fina l CHRP (i.e., this d oc ument). Deta ils of the NEB c omments on the Fina l CHRP and  how they 

a re add ressed  in revised  Fina l CHRP a re p rovided  in Sec tion 1.0.  

3.1 UPDATED LITERATURE REVIEW 

The A litera ture review was c onduc ted upda ted  a nd  c omp leted  in June 2014 an add itiona l 

litera ture has sinc e been inc orpora ted  to ensure tha t NGTL c onsidered  the most rec ent 

pub lished  knowledge of c a ribou hab ita t restora tion in the Fina l CHRP and  revised  Fina l CHRP. 

Restora tion of d isturbed  hab ita t has bec ome one of the key c omponents for c a ribou 

c onserva tion, and  has been identified  in the federa l borea l c a ribou rec overy stra tegy 

(Environment Canada  2012) and  in Alberta  borea l c a ribou rec overy p lanning  efforts 

(Government of Alberta  GoA2011). The litera ture review was c onduc ted  using  a  systematic  

app roac h and  standard  resea rc h tec hniques inc lud ing  the use of in-house referenc e ma teria l 

and  querying  online sc hola rly da tabases using  keywords and  phrases. The litera ture review for 

the Ffina l CHRP inc luded  a  sea rc h of the following da tabases: 

• Goog le 

• Goog le Sc hola r 

• BioOne 

• Web  of Sc ienc e 

• Cumula tive Environmenta l Management Assoc ia tion (CEMA) da tabase 

• Oil Sands Researc h and  Informa tion Network (OSRIN) da tabase 

The following c omb ina tions of sea rc h terms were inc luded  in the litera ture review: 

• Ca ribou hab ita t restora tion 

• Borea l forest restora tion 

• Linea r fea ture restora tion in borea l forest 

In add ition to the litera ture sea rc h, Stantec  a ttend ed  the 15th North Americ an Caribou 

Workshop , where seven papers rela ted  to hab ita t restora tion for c a ribou were p resented  
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(Reid  2014; Bentham and  Coupa l 2014; Keim et a l. 2014; Saxena  et a l. 2014; Dic kie et a l. 2014; 

Finnegan et a l. 2014; Cody et a l. 2014). Key messages from those p resenta tions tha t a re relevant 

to the revised  Fina l CHRP a re summarized  here. 

The ma jorityMost of the new informa tion ob ta ined  in the rec ent litera ture review was is rela ted  to 

use of rollbac k and  monitoring  wild life use of restored  linea r fea tures. Key referenc es rela ted  to 

use of rollbac k inc lude the upda ted  Government of Alberta  (GoA) Enhanc ed  Approva l Proc ess 

(GoA 2013), spec ific a lly rela ted  to ind ustria l opera tion in c a ribou range and  the rollbac k 

management guides p rovided  by Pyper and  Vinge (2012) and  Vinge and  Pyper (2012). Vinge 

and  Pyper (2012) highlight the advantages of using  rollbac k to enhanc e re-vegeta tion of 

d isturbed  a rea . Spec ific a lly, they summarize the b enefits of using  whole logs to c rea te mic rosites 

and  use of rollbac k a long as muc h of the ROW a s possib le to c ontrol ac c ess, both of whic h c an 

enhanc e the speed  and  suc c ess of vegeta tion re-estab lishment. They rec ommend  using  

rollbac k volumes of 60 to 100m 3/ ha  in up land  a reas and  30 to 50m 3/ ha  in lowland  a reas. They 

a lso p rovide a  visua l guide (Pyper and  Vinge 2012) to help  opera tors ac hieve these ta rgets. The 

advantages or of rollbac k a re reflec ted  by the GoA, a s they rec ommend  using  rollbac k a t least 

40% of the ROW length ROW, as long as sec tions of rollbac k do not exc eed  250 m in lengthlomg 

and  a re separa ted  b y 25 m to minimize fire risk (GoA 2013). 

Results of resea rc h on wild life spec ies use ofusing  linea r fea tures, inc lud ing  p ipelines, and  

response to restora tion trea tments is emerg ing . Blac k bea rs (Ursus americ a nus) have rec ently 

been found  to use seismic  lines > more than 2 m wide more than forest interior, suggesting  they 

may use linea r fea tures to inc rease their ab ility to c ap ture p rey, inc lud ing  c a ribou (Tigner et a l. 

2014). Wolves have been found  to use linea r fea tures 1.25 to two 2 times more than expec ted  

and  move 1.3 to 3.3 times faster on linea r fea tures than non-linea r hab ita ts in the oil sands reg ion 

of Alberta  (Dic kie et a l. 2014). Simila rly, wolves in northeastern BC were found  to be 1.5 and  three 

times more likely to move to seismic  lines and  3 times more likely to move to roads, respec tively, 

than other hab ita ts, and  travelled  4.2 times faster on road s than other hab ita ts (DeMars et a l. 

2014). Although the link between p reda tor movement and  c a ribou morta lity has not been 

mec hanistic a lly determined , these results support the theory tha t linea r fea tures may c ontribute 

to inc reased  c a ribou morta lity risk by inc reasing  landsc ape permeab ility to these spec ies. Some 

very p relimina ry results of intensive linea r fea ture b loc kages suggest tha t this type of mitiga tion 

c an be effec tive a t red uc ing  wild life use of linea r fea tures. App lic a tion of high densities of 

sa lvage logs (i.e., rollbac k) a t linea r fea ture intersec tions red uc es human use of linea r fea tures 

by 100%, wolf use of linea r fea tures b y 90%, and  d eer use of linea r fea tures by 50% (Keim et a l. 

2014). However, a  limita tion of this rec ommenda tion is tha t it req uires very la rge amounts of 

woody d eb ris, whic h may not be ava ilab le, may pose a  fire risk and  ma y impede na tura l 

vegeta tion growth (see c onsulta tion with AESRD in Sec tion 7.0). Therefore, it is not 

rec ommended  in the revised  Fina l CHRP. 
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Winter tree p lanting  and  mec hanic a lly bend ing  live trees into the ROW are emerg ing  mitiga tion 

op tions tha t a re c urrently being  imp lemented  in the oil sands reg ion of Alberta  (Reid  2014; Cod y 

et a l. 2014). Tree bend ing  may be pa rtic ula rly p romising  as it p romotes na tura l re-vegeta tion by 

inc reasing  c one deposition onto the ROW and  c rea ting  mic rosites through shad ing  and  

d ropped  dead  woody d eb ris. However, these mitiga tion measures a re only initia lly being  

eva lua ted  and  their utility rema ins unknown. Furthermore, they were app lied  on na rrower 

seismic  lines ra ther than p ipeline ROWs. Therefore, they a re not p roposed  in the revised  Fina l 

CHRP, but may be c onsidered  in the future as pa rt of adap tive management if the restora tion 

p lans p roposed  in the revised  Fina l CHRP a re unsuc c essful. 

Ca ribou hab ita t restora tion is rec eiving  inc reasing  resea rc h a ttention and  it is antic ipa ted  tha t 

methods to restore hab ita t will c ontinue to tested  and  mod ified  in the nea r future. NGTL will 

c ontinue to inc orpora te this new informa tion as p a rt of p ost-c onstruc tion monitoring  and  

adap tive management, and  in development of the CHROMMP, a s well as subseq uent CHRPs to 

be c omp leted  for other p rojec ts. 

3.2 RESPONSE TO NEB COMMENTS ON THE PRELIMINARY CHRP 

Feedbac k ob ta ined  from the NEB on the Prelimina ry CHRP was filed  and  ha s beenwas 
inc orpora ted  in the Fina l CHRP. The upda tes a re summarized  in a  revision log  (Error! Reference 

source not found.) and  where nec essa ry, more deta il is p rovided  below. Ad d itiona l feedbac k 

was ob ta ined  from the NEB on the Fina l CHRP and  has been inc orpora ted  into the revised  Fina l 

CHRP (this doc ument). Deta ils of this revision a re d esc ribed  in Sec tion 1.0.  
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Table 3 Revision Log of Changes to Restoration Measures from the Preliminary CHRP 

Issue/ Comment Amendment/ Action 
Reference – 

revised Final CHRP 

NEB c omment to rec onc ile 50 m line-of-site in 
litera ture with 500 m line-of-site used  in the 
dec ision tree. 

Provided  exp lana tion for 500 m  
line-of-sight threshold  in dec ision trees (Sec tion 2.3): 

“ There a re no provinc ia l guidelines in Alberta  for line-of-sight 
management for linear fea tures. Rec lamation p rograms for p revious 
developments in Alberta  have ta rgeted  maximum sight lines of 400 
m (Golder 2007, DES 2004). Opera ting p rac tic es for energy 
development in sensitive c aribou range in BC (BC Ministry of 
Environment 2011) suggest imp lementing line-of-sight management 
every 500 m on linear fea tures tha t do not share a  ROW boundary 
with a  road .”  

Sec tion 3.2.1 

NEB c omment: Cla rify whether the proposed  
5 year monitoring period  is just a  p reliminary 
minimum period  tha t would  feed  into a  
CHROMMP.  

Sec tion 3.2.2 now provides deta ils tha t 15 years is a  p reliminary 
monitoring period  and  tha t during the 15 years adap tive 
management will be imp lemented  to determine whether add itiona l 
restora tion trea tments will be imp lemented , or whether the residua l 
effec ts will be offset. If restora tion trea tments a re on tra jec tory to 
ac hieve ta rgets a fter 15 years they will be deemed suc c essful (i.e., 
no residua l effec ts). 

Sec tion 3.2.2 

NEB c omment: Where do the quantifiab le 
ta rgets c ome from (e.g., 70% surviva l ra te)? 

Target has been inc reased  to 80% suc c ess ra te (see Sec tion 3.2.3) for 
the following reasons: 

Consistent with NWML and  Leismer to Kettle River p lans. 

These p lans p rovide ra tiona le tha t equiva lent land  c apab ility is 
ac hieved  when the rec la imed fa ll within 20% of ‘ c ontrol va lues’  
(AENV 2001), where ‘ c ontrol’  is c onsidered  100% surviva l in 
surround ing landsc ape. 

They ind ic a te reforesta tion standards in Alberta  require a  minimum of 
80% stoc king of regenera tion sites (AESRD 2013a). 

Provides a  c onsistent ta rget for eva lua ting suc c ess ac ross p rojec ts. 

Sec tion 3.2.3 
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Issue/ Comment Amendment/ Action 
Reference – 

revised Final CHRP 

NEB c omment: “ Are unc erta inties a lready 
c a lc ula ted  in the quantifiab le ta rgets? Or how 
will time lags and  unc erta inties be c arried  
forward  to the OMP?”  

Sec tion 3.2.3 provides a  desc rip tion of how restora tion ta rgets will be 
used . Spec ific a lly, it sta tes tha t post-c onstruc tion monitoring will be 
used  to eva lua te if the restora tion trea tments a re on a  tra jec tory to 
ac hieving the ta rgets, and  if not, further restora tion treatments or 
offsets will be imp lemented . These will be desc ribed  in deta il in the 
OMP and  CHROMMP. 

Sec tion 3.2.3 

NEB question: “ How do restora tion units 
c ompare to hab ita t types? 

 “ Restora tion units”  were identified  from “ hab ita t types”  tha t were 
determined  using ec osite phase da ta . 

All sec tions 

NEB question: “ Will any ongoing 
management/ p lanned suc c ession p rac tic es be 
used  in those a reas tha t will undergo na tura l 
regenera tion? Or would  na tura l regenera tion 
be an entirely hands off approac h?”  

Sec tion 3.2.4 addresses this sec tion by desc rib ing tha t na tura l 
regenera tion will essentia lly be hands off.  

Sec tion 3.2.4 

NEB c omment: “ Further c la rific a tion a round  
how opportunities and  c onstra ints determine 
the c hoic e of restora tion method…”  is needed. 

Sec tions 2.1 to 2.5 desc ribe the opportunities and  c onstra ints for the 
restora tion methods.  

Sec tions 2.1 to 2.5 

NEB question whether any new litera ture 
sourc es were viewed sinc e one year ago. 

NEB c omment to p rovide a  d isc ussion of how 
NGTL will c ontinue to inc orpora te new researc h 
ideas into the CHRP over time, the da te of the 
last litera ture searc h and  to have a  c lear 
reproduc ib le methodology for future litera ture 
reviews. 

Sec tion 3.0 summarizes a ll upda tes to the Preliminary CHRP. Sec tion 
3.1 desc ribes results of the upda ted  litera ture review, how and  when 
it was c ompleted  and  how new information was inc orpora ted .  

Sec tion 3.0 and  3.1. 

NEB c omment: How do restora tion ta rgets link to 
OMP, for example if 70% restora tion ta rget is 
met will 30% be offset? 

We now c la rify in Sec tion 2.1 tha t measures ≤ 20% of ta rgets will not 
be offset, but ta rgets > 20% and  tha t c an’ t be mitiga ted  in adap tive 
management will be offset.  

Sec tion 2.1 

NEB c omment: Eva lua tion c riteria , performanc e 
measures and  ta rgets do not a lways matc h-up  
and  often use d ifferent measures entirely.  

This refers to Tab le 4 in the Preliminary CHRP. The Tab le (now ) has 
been re-organized  so tha t eac h CHRP ob jec tive is a ligned  with its 
restora tion ta rgets and  measures. Ob jec tives a lign with the 

Sec tion 2.1,  
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Issue/ Comment Amendment/ Action 
Reference – 

revised Final CHRP 

appropria te mitiga tion type, by hab ita t type. 

NEB c omment: The link between c aribou 
hab ita t, c a ribou morta lity risk, restora tion ta rgets 
and  eva lua tion and  performanc e c riteria  a re 
unc lear.  

Sec tion 3.1 now exp la ins tha t the linkage between c aribou morta lity 
and  restora tion is c orrela tive; therefore the foc us is on measuring the 
d irec t effec ts of restora tion measures on hab ita t to infer a  reduc ed  
effec t on c aribou morta lity risk.  

Sec tion 3.1 

NEB c omment: A c onc ordanc e tab le is needed 
in the Fina l CHRP to trac k how NGTL addressed  
the NEB c omments on the Preliminary CHRP. 

NEB c ertific a te c ond ition Cond ition 10 
requirement to doc ument “ any upda tes”  to 
the Preliminary CHRP “ tha t inc ludes the 
ra tiona le for any c hanges to dec ision making 
c riteria .”  

Sec tion 3.0 summarizes a ll upda tes to the Preliminary CHRP and  
p rovides a  c onc ordanc e tab le (Error! Reference source not found.) 
where eac h NEB c omment is a  separa te row and  a  desc rip tion of 
where and  how the c omment was addressed  is p rovided .  

Sec tion 3.0, Error! 
Reference source 
not found. 

NEB c ertific a te c ond ition 10 requirement to 
p rovide “ a  c omplete tab le of c a ribou hab ita t 
restora tion sites, inc lud ing but not limited  to 
loc a tion, spa tia l a rea , desc rip tion of hab ita t 
qua lity, site-spec ific  restora tion ac tivities and  
c ha llenges; 

Error! Reference source not found. in Sec tion 4.3 p rovides this 
information. 

Sec tion 4.3, Error! 
Reference source 
not found. 

NEB c ertific a te c ond ition 10 requirement to 
p rovide “ maps or Environmenta l Alignment 
Sheets showing the loc a tions of the sites.”  

8Append ix B inc ludes the restora tion sites a lignment sheet of 
restora tion sites. 

8Append ix B 

NEB c ertific a te c ond ition 10 requirement to “ a  
quantita tive and  qua lita tive assessment of the 
tota l a rea  of d irec t d isturbanc e to c aribou 
hab ita t tha t will be restored , the dura tion of 
spa tia l d isturbanc e, and  the aeria l a rea l extent 
of the resulting residua l effec ts to be offset, 
whic h a lso inc ludes ind irec t d isturbanc e.”  

Sec tions 5.0 and  5.2.1. and  Tab le 6 quantifies quantify the tota l a rea  
of d irec t d isturbanc e to c aribou hab ita t tha t will be restored , the 
dura tion of spa tia l d isturbanc e, and  the aeria l a rea l extent of the 
resulting residua l effec ts to be offset, inc lud ing ind irec t d isturbanc e. 

Sec tion 5.0, 5.2.1 
Tab le 6. 

NEB c ertific a te Cc ond ition 10 requirement to Sec tion 5.0 and  Tab le 7 summarizes c onsulta tion with Environment Sec tion 5.0, Tab le 7 
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Issue/ Comment Amendment/ Action 
Reference – 

revised Final CHRP 

provide “ Evidenc e and  summary of 
c onsulta tion with Environment Canada and  
p rovinc ia l authorities regard ing the Fina l CHRP.”  

Canada and  p rovinc ia l authorities. 
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3.2.1 Line-of-sight Blocks 

Cla rific a tion was req uested  rega rd ing  the use of a  500 m line-of-sight b rea k in the Prelimina ry 

CHRP when in the litera ture review it was sta ted  tha t “ line-of-sight mea sured  on the 

re-vegeta ting  seismic  lines was typ ic a lly less than 50 m a fter 20 yea rs”  (Stantec  2013). 

An important c la rific a tion about this sta tement is needed , as it refers to line-of-sight measured  

20 yea rs a fter restora tion, when vegeta tion was a lready estab lished . The Prelimina ry CHRP 

rec ommended  a  500 m line-of-sight b reak as an initia l mitiga tion until vegeta tion bec ame 

estab lished . A 500 m line-of-sight b reak is c onsistent with linea r fea ture restora tion guidelines in 

Alberta  and  BC (see Sec tion 2.3). Na tive vegeta tion re-estab lishment is a  higher mitiga tion 

p riority than line-of-sight b reaks bec ause vegeta tion will ultima tely c rea te visua l and  ac c ess 

ba rriers a long the entire ROW. Onc e vegeta tion is re-estab lished  it is antic ipa ted  tha t line-of-sight 

b reaks on in the Projec t ROW will be shorter and  oc c ur within wha t is more typ ic a l of re-

vegeta ted  seismic  lines (i.e., less than 50 m). The 500 m line-of-sight b reak dec ision tree from the 

Prelimina ry CHRP wa s therefore app lied  to the revised  Fina l CHRP. 

3.2.2 Monitoring Period 

A five yea r post-restora tion monitoring  period  wa s rec ommended  in the Prelimina ry CHRP, 

but la ter c hanged  to a  15 yea r monitoring  length periodwas la ter req uested . Add itiona l 

monitoring  was rec ommended  in the CHRP (See Sec tion 6.0). 

3.2.3 Restoration Targets 

Restora tion ta rgets have been revised  based  on the rec ent litera ture review (2014). Furthermore, 

tThe ra tiona le for some of the ta rgets d isc ussed  in the Prelimina ry CHRP is c la rified  . Fina lly,and  

spec ific  ta rgets have been developed  as pa rt of the revised  Fina l CHRP (Sec tion 2.1) tha t wa s 

not d isc ussed  in the Prelimina ry CHRP. 

Susta ined  vegeta tion growth in 70% of restora tion sites was p roposed  in the Prelimina ry CHRP. 

However, this ta rget was not c onsistent with AESRD rec ommenda tions, whic h p roposed  tha t 

80% of restora tion sites should  be re-vegeta ted  to be c onsidered  a  suc c essful restora tion. AESRD 

p rovided  deta iled  ra tiona le for this ta rget, inc lud ing  Alberta  reforesta tion standards (AESRD 

2013a) and  the Alberta  Rec lamation Assessment Criteria  for Pipelines (AENV 2001) and  therefore 

this ta rget wa s adop ted  in the revised  Fina l CHRP. Using  a  c onsistent ta rget ac ross NGTL p rojec ts 

a llows for a  ‘meta -ana lysis’  of restora tion suc c ess (i.e., ana lysis of results from multip le p rojec ts). 

This app roac h enhanc es adap tive management by p rovid ing  simila r da ta  ac ross p rojec ts to 

eva lua te restora tion trea tments within the c ontext of loc a l environmenta l c ond itions. 

More spec ific  restora tion ta rgets have been p rovided  in . These inc lude a  spec ific  p lanting  

density ta rget for seed lings, levels of human use a nd  line-of-sight d istanc es. A p lanting  density of 



FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 
(CHINCHAGA SECTION)FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE 
CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA SECTION) MAY 2015REVISED FINAL 
CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 
(CHINCHAGA SECTION) MAY 2015 

Updates from the Preliminary CHRP 
April 30, 2015 

 3-35 

1,600 to 2,400 stems/ ha  has been p roposed  as a  restora tion ta rget in up land  a reas, and  800- to 

2,000 stems/ ha  in lowland  and  mounded  a reas. Aga in, this p rovides a  c onsistent ta rget 

c onsistent with forestry standards ac ross Canada  (Golder 2014; TERA 2014). 

Ma inta ining  a  ‘ low’  level or no human use a long the ROW is another ta rget. This will be 

measured  qua lita tively b y looking  for evidenc e of human use a t restora tion sites. 

The restora tion ta rgets identified  here a re supported  by regula tory restora tion guidelines. 

The purp ose of monitoring  is to determine if hab ita t restora tion loc a tions a c hieve their respec tive 

ta rgets in the short term (less than 15 yea rs) and  long term (more than 15 yea rs) term. If yes, than 

restora tion would  be d eemed  c onsidered  suc c essful. If no, then add itiona l mitiga tion and  

adap tive management ac tions will be imp lemented , whic h is d isc ussed  in the CHROMMP. 

3.2.4 Natural Re-vegetation 

Natura l re-vegeta tion will oc c ur a t some loc a tions a long the ROW (see Tab le 5 and  Append ix B), 

pa rtic ula rly where minimum d isturbanc e p rac tic es were imp lemented  or in wet lowland  a reas 

with little soil, as ind ic a ted  by poor tree growth in neighboring  sites. Based  on the litera ture 

review in the Prelimina ry CHRP (Stantec  2013), there is a  lac k of eva lua tion of bec auserestora tion 

trea tments a re not well eva lua ted , and  therefore the suc c ess of na tura l re-vegeta tion versus 

other trea tment types is unknown. Here iIt is p red ic ted  here tha t na tura l re-vegeta tion of 

minima lly d isturbed  sites should  be suc c essful, as long as human use is kep t to a  minimum. 

Monitoring  for fifteen 15 yea rs post-c onstruc tion is a  key aspec t of the revised  Fina l CHRP and  will 

be used  to eva lua te if this p red ic tion is c orrec t. 

Na tura l re-vegeta tion is a  “ ha nds-off ”  a pp roac h to restora tion where the p rimary ob jec tive is to 

avoid  d isturb ing  vegeta tion and  soil. Surfac e d isturbanc e (e.g ., c ompac tion or remova l of soil) 

c an slow or p revent the rec overy of na tive vegeta tion on industria l developments. For examp le, 

Osko and  Glasgow (2010) measured  a  few hundred  stems per hec ta re (stems/ ha ) of aspen on 

highly d isturbed  (i.e., stripped-soil) wellsites c ompa red  to with 10,000 to 15,000 stems/ ha  of aspen 

on minimum d isturbanc e c onstruc tion wellsites, ind ic a ting  minimum d isturb anc e resulted  in two 

orders of magnitude higher vegeta tion b iomass rec overy. Simila rly, seismic  lines c lea red  by a  

bulldozer and  left to restore on their own ma y take as long as 112 yea rs to reac h 95% rec overy to 

woody vegeta tion (Lee and  Boutin 2006).  

Minimum d isturbanc e wa s c ond uc ted  as pa rt of the CHRP where it was sa fe for eq uipment to 

opera te without soil stripp ing  and  grad ing  (i.e., fla t terra in) by minimizing  surfac e d isturbanc e 

and  soil stripp ing  during  c onstruc tion. Surfac e d isturbanc e will a lso be minimized  post-

c onstruc tion through limiting  a ll-terra in vehic le (ATV) travel on the site (i.e., ac c ess c ontrol). 
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4 CARIBOU HABITAT RESTORATION SITE PRESCRIPTIONS 

This sec tion inc ludes a  deta iled  tab le of p rop osed  hab ita t restora tion sites, inc lud ing  the 

loc a tion, hab ita t, and  site-spec ific  restora tion ac tivities for eac h site, as well as a  restora tion 

sc hedule. This is supp lemented  by a lignment sheets with the loc a tion of ea c h of these p roposed  

hab ita t restora tion sites (8Append ix B). Together these p rovide a  d eta iled  restora tion p lan a long 

the Projec t route. 

4.1 SCHEDULE 

Restora tion measures imp lemented  during  the c onstruc tion and  rough c lean-up  phase (winter 

2013/ 2014) inc luded  the following: 

• Minimum d isturbanc e c onstruc tion tha t will fac ilita te na tura l regenera tion 

• Bio-eng ineering  (e.g ., geotextile soil wraps or “ c o ir lifts” ) o f wa terc ourse banks and  ripa rian 

a reas 

• Retention and  sp read ing  of wood y deb ris for erosion c ontrol, improved  mic rosite c ond itions 

(i.e., to enhanc e seed ling  surviva l) and  ac c ess c ontrol (note: wood y deb ris was reta ined  

on-site in some loc a tions and  will be sp read  during  fina l c lean-up ) 

• Retention of vegeta tion ac ross p ortions of the p ro jec t footp rint a t selec t road  c rossings to 

b reak line-of-sight (i.e., visua l sc reens) 

The loc a tions of these measures a re shown on the Environmenta l Alignment Sheets (8Append ix 
B). Going  forward , the p roposed  hab ita t restora tion sc hed ule is listed  below and  in Error! 

Reference source not found.. The sc hed ule inc lud es the following: 

• Fa ll 2014: nursery seed ling  p roc urement 

• Winter 2015: fina l c lean-up  and  restora tion measures, inc lud ing  rec ontouring  surfac e soils, 

insta lling  d ra inage and  erosion c ontrol measures, add itiona l b io-eng ineering  a t wa terc ourse 

banks and  ripa rian a reas (e.g ., geotextile erosion c ontrol), sp read ing mulc h in a reas where 

dep th is too thic k, sp read ing  wood y deb ris and  mound ing  for ac c ess c ontrol and  c rea tion of 

mic rosites 

• Summer/ fa ll 2015: seed ling  p lanting ; willow c utting  c ollec tion and  staking  

• Summer/ fa ll 2016: c ontingenc y p lan for add itiona l p lanting / staking  and / or mound ing  a t 

selec t loc a tions, in the event tha t unforeseen c irc umstanc es p revent c omp letion of CHRP 

measures d uring  2015 

The sc hed uling  of the ha b ita t restora tion work has c onsidered  tha t seasona l ac c ess c onstra ints 

(i.e., frozen c ond itions and  adequa te snow) a re required  to ac c ommoda te vehic le and  
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mac hinery travel a long the ROW, a s well as to p rotec t a rea s of minimum d isturbanc e d uring  

c lean-up  ac tivities, c omp ly with sensitive and / or restric ted  ac tivity periods for c a ribou and  other 

wild life, and  p rovide adequa te lead  time for the p roduc tion of nursery seed lings. An 

“ ea rly-in/ ea rly-out ”  a pp roac h will bewas taken for fina l c lean-up  work in winter 2015 and , with a  

goa l of c omp leting   fina l c lean-up  was c omp leted  before the Februa ry 15 rec ommended  timing  

restric tion within c a ribou ranges in Alberta  (GOA 2013). 

Sc heduling  of monitoring  will be deta iled  in the CHROMMP. The imp lementa tion of CHRP 

measures will be doc umented  and  samp le p lots will be estab lished  to form the basis of 

monitoring . Monitoring  will c ommenc e in the first g rowing season following c omp letion of hab ita t 

restora tion measures (i.e., Q3 2015) and  will c ontinue for 15 yea rs (i.e., 2030). Imp lementa tion of 

adap tive management p rotoc ols, if wa rranted , will depend  on the monitoring  sc hedule a s well 

as the seasona l, wild life sensitivity and  log istic a l c onsidera tions desc ribed  above. 

Table 4 Schedule of Habitat Restoration Measures 2014-2015 

Activity 

2014 2015 

Q3 Q4 Q1 Q2 Q3 Q4 

 
February 15 

↓ 
 

July 15 

↓ 
 

Field  Assessments 
and  Planning  

      

Seed ling 
Proc urement 

        

Nursery Seed lings 
Grown 

       

Fina l Clean-up  and  
Winter Restora tion 

        

Collec t Willow 
Cuttings 

       

Bio-Engineering 
(Willow Staking) 

       

Plant Seed lings        

 

4.2 STANDARDS AND SPECIFICATIONS 

There a re no existing  spec ific a tions for the d esign and  imp lementa tion of c a ribou hab ita t 

restora tion. As a  result, relevant standards and  guidelines for forestry (AESRD 2013a), rec lamation 

of p ipelines, wellsites and  assoc ia ted  fac ilities (AENV 2001, 2011), rec lamation of oil sands 

development (AENV 2008, 2010; AESRD 2013b ) and  results of c a ribou hab ita t restora tion 
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resea rc h were used  to d evelop  spec ific a tions for the CHRP. In add ition, informa tion ob ta ined  

from the litera ture review p rovided  in the Prelimina ry CHRP and  upda ted  in the revised  Fina l 

CHRP was c onsidered . 

Given the limited  quantita tive informa tion ava ilab le rega rd ing  monitoring  and  suc c ess of 

restora tion, and  the unc erta inty assoc ia ted  with the effec tiveness of va rious restora tion 

measures for d ifferent ec osites in d ifferent pa rts of Alberta , the spec ific a tions identify 

ac c ep tab le ranges for the imp lementa tion of restora tion mea sures. The following spec ific a tions 

will be app lied  to the restora tion mea sures. 

4.2.1 Minimum Disturbance Construction 

NGTL imp lemented  minimum surface d isturbanc e c onstruc tion techniques to fac ilita te na tura l 
re-vegeta tion (8Append ix B; Error! Reference source not found.). Minimum d isturbanc e 

construc tion techniques inc luded limiting grad ing  and soil sa lvage on fla t terra in, hand-c utting or 

mowing of vegeta tion (Figure 5), and snow padd ing over vegeta tion. Hand-cutting / snow 

padd ing was imp lemented a t intersec tions with other linear fea tures to fac ilita te rap id  vegeta tion 

recovery of vegeta tion to c rea te acc ess and line-of-sight barriers.  

4.2.2 Conifer Tree Planting 

Tree p lanting  densities a re based  on western Canad ian forestry rec ommenda tions, whic h 

typ ic a lly range from 1,500- 2,500 stems/ ha  (Mac Dona ld  et a l. 2012). Spec ific  to oil and  gas 

developments, the Government of Alberta GoA Rec lamation Criteria  for Wellsites and  
Assoc ia ted  Fac ilities for Forested  Lands (AENV 2011) rec ommend s tha t up land  sites should  be 

p lanted  with merc hantab le spec ies a t 2,000 stems/ ha . Simila rly, the guidelines for forest 

rec lamation in the oil sands reg ion (AENV 2010) sp ec ify p lanting  densities of c onifer (p ine and  

white sp ruc e) seed lings in d ry, moist poor or moist ric h site types of 1,400-2,000 stems/ ha  and  

p lanting  densities of b lac k sp ruc e a t 1,400-2,800 stems/ ha  in wet p oor sites. 

The ob jec tive of the the revised  Fina l CHRP is to p lant 1,600-2,400 stems/ ha  with the goa l of 

estab lishing  2,000 stems/ ha  in up land  sites. Up land  sites will be p lanted  with either white sp ruc e 
or lodgep ole p ine (8App end ix B; Error! Reference source not found.). Lowland  and  mounded  

sites will be p lanted  with b lac k sp ruc e (8Append ix B; Error! Reference source not found.). 

4.2.3 Alternating Tree Planting Across the ROW 

To c omp ly with Canad ian Standards Assoc ia tion (CSA) CSA-Z662-11, the p ipeline must be 

ac c essib le for emergenc y and  opera tiona l purposes. However, to c rea te line-of-sight b reaks, 

tree p lanting  will c ross the c entere of the ROW a t a lterna ting  sec tions a long the ROW (Figure 6). 
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Alterna ting  tree p lanting  sec tions of the ROW will oc c ur a t least every 500 m a long the ROW 

where tree p lanting  is rec ommended  to ma inta in line-of-sight b reaks. 

4.2.4 Mounding 

Mound ing (exc ava tions app roxima tely 0.3 m to 0.75 m deep) will be imp lemented  a t app lic ab le 

lowland  sites and  transition sites between up land  and  lowland  sites. It w ill be ta rgeted  a t in wet 

to modera tely wet a reas with suffic ient minera l soil to support tree growth, pa rtic ula rly a t 

intersec tions with other linea r fea tures with these c ond itions for ac c ess c ontrol (8Append ix B; 
Error! Reference source not found.). Mound ing  will not be d one anywhere on the ROW within 5 m 

of the p ipeline to c omp ly with the Canad ian Standards Assoc ia tion (CSA) Oil and  Gas Pipeline 
Systems Standard  Z662-11, whic h restric ts g round  d isturbanc e by hea vy mac hinery within 5 m of 

the p ipeline (CSA 2011). Blac k sp ruc e will be p lanted  two per mound  to ac hieve tree p lanting  

densities of a t 800-2,000 stems stems/ ha  with the goa l of estab lishing  1,400 stems/ ha . 

4.2.5 Willow Staking 

Native willow from nearb y loc a tions with high densities of willow will be c ut into stakes and  

p lanted  a long restored  ripa rian a reas. Willow staking  will c ontribute to stab iliza tion of the banks 

of wa terbod ies traversed  by the p ipeline, as well as to c rea ting  line-of-sight and  ac c ess ba rriers 
a long the ROW (8Append ix B; Error! Reference source not found.). 

4.2.6 Rollback 

Rollbac k (i.e., logs) will be used  p rimarily to c ontrol ac c ess, and  sec ondarily to p rovide mic rosites 

for re-vegeta tion a long the ROW. Ava ilab ility of la rge wood y deb ris is limited . Furthermore, 

forestry c ompanies and  AESRD a re c onc erned  with the add itiona l risk of fire due to p lac ing  

c onc entra ted  amounts of woody deb ris on the ROW. Therefore, rollbac k will be ta rgeted  to sites 
where the ROW intersec ts other linea r fea tures (8Append ix B; Error! Reference source not found.). 

Rollbac k will be p lac ed  in > 50 m long sec tions to a  maximum of 250 m, if suffic ient ma teria l is 

ava ilab le and  will be p lac ed  where the ROW narrows to maximize the leng th of rollbac k. 

Rollbac k will be p lac ed  by stac king  layers of logs spac ed  a  few meteres ap a rt on top  of eac h 

other a t a  perpend ic ula r ang le (Figure 2). Thus, it w ill c rea te a  ba rrier app roxima tely 1 m high 

with spac ing  tha t a llows for trees to be p lanted  a mong the logs. Trees p la nted  among rollbac k 

will be p lanted  a t a  density of 1,600-2,400 stems/ ha  with the goa l of estab lishing  2,000 stems/ ha . 

4.3 RATIONALE FOR SITE SELECTION AND RESTORATION MEASURES 

Restora tion sites were selec tion selec ted  was d one based  on loc a l site  c ond itions and  using  the 

dec ision trees developed  in the Prelimina ry CHRP (Figure 2a , 2b  and  2c ). Loc a l site c ond itions 

were determined  based  on a  post-c onstruc tion site visit c omp leted  in Sep tember 2014. The 
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dec ision tree wa s developed  based  on a  litera ture review c omp leted  in the Prelimina ry CHRP 

tha t was upda ted  in Sec tion 3.0. Fina l c lean-up  and  restora tion of the Projec t ROW will be 

c omp leted  in sp ring / summer of 2015. Monitoring  will c ommenc e the following yea r, in fa ll 20156. 
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Table 5 List of Caribou Habitat Restoration Sites along the Chinchaga Lateral Loop No. 3 

Kilometer Post 
(Start - End) Legal Location (W6M) Restoration Unit/ Habitat Type Objectives Restoration Measures1 Details2 

Implementation Schedule3 

Status C FC R-NF 

0.000 to 0.004 NE 26-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

0.004 to 0.079 NE 26-094-02 to SE 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

0.079 to 0.212 SE 35-094-02 Up land  Dec iduous/ Mixedwood  

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1112 seed lings). 

- -  In p rogress 

0.212 to 0.221 SE 35-094-02 Up land  Dec iduous/ Mixedwood  

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Hand c ut vegeta tion. Intersec tion with existing road . Vegeta tion was hand  
c ut a long the edge of the intersec ting road  to 
ma inta in a  visua l barrier from the existing road  and  
p romote rap id  vegeta tion rec overy. 

 - - Complete 

0.221 to 0.251 SE 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

0.251 to 0.259 SE 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Hand c ut vegeta tion. Intersec tion with existing road . Vegeta tion was hand  
c ut a long the edge of the intersec ting road  to 
ma inta in a  visua l barrier from the existing road  and  
p romote rap id  vegeta tion rec overy. 

 - - Complete 

0.259 to 0.331 SE 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(606 seed lings). 

- -  In p rogress 

0.331 to 0.688 SE 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Plant b lac k spruc e. Blac k spruc e will be p lanted to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,728  seed lings). 

Bend  in ROW c rea tes line-of-sight barrier.  

- -  In p rogress 

0.688 to 0.753 SE 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(376 seed lings). 

- -  In p rogress 

0.753 to 0.828 SE 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

0.828 to 0.846 SE 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(606 seed lings). 

- -  In p rogress 

0.846 to 0.913 SE 35-094-02 to NW 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Ac c ess c ontrol 

Rollbac k. 
Plant white sp ruc e. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. Rollbac k 
will be stac ked  perpend ic ula r with spac es between 
logs to a llow for tree p lanting. White spruc e will be 
p lanted  to a  ta rget density of 2,000 trees/ ha  with a  
range of 1,600-2,400 trees/ ha  (578 seed lings). 

-   In p rogress 

0.913 to 0.973 NW 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(540 seed lings). 

- -  In p rogress 

0.973 to 1.028 NW 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 
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Kilometer Post 
(Start - End) Legal Location (W6M) Restoration Unit/ Habitat Type Objectives Restoration Measures1 Details2 

Implementation Schedule3 

Status C FC R-NF 

1.028 to 1.090 NW 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(460 seed lings). 

- -  In p rogress 

1.090 to 1.169 NW 35-094-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Ac c ess c ontrol 

Rollbac k. 
Plant white sp ruc e. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. White 
spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(346 seed lings). 

-   In p rogress 

1.169 to 1.514 NW 35-094-02 Up land  Dec iduous/ Mixedwood  

Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,728 seed lings). 

- -  In p rogress 

1.514 to 1.682 NW 35-094-02 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Treed  Lowland  

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Plant b lac k spruc e. Blac k spruc e will be p lanted to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(732 seed lings). 

Terra in c rea tes line-of-sight barrier. 

- -  In p rogress 

1.682 to 2.164 NW 35-094-02 to NE 34-094-02 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Treed  Lowland  

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(2,316 seed lings). 

- -  In p rogress 

2.164 to 2.554 NE 34-094-02 to SE 03-095-02 Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.  - - Complete 

2.554 to 2.852 SE 03-095-02 Transitiona l 
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant b lac k spruc e. Blac k spruc e will be p lanted to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,308 seed lings). 

- -  In p rogress 

2.852 to 3.093 SE 03-095-02 Transitiona l 
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

3.093 to 3.346 SE 03-095-02 to SW 03-095-02 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,594 seed lings). 

Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

3.346 to 3.382 SW 03-095-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Riparian 

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored  
waterc ourse c rossing.  

Terra in c rea tes line-of-sight barrier. 

-  - In p rogress 

3.382 to 5.006 SW 03-095-02 to SE 09-095-02 Up land  Dec iduous/ Mixedwood  

Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(7,490 seed lings). 

- -  In p rogress 

5.006 to 5.015 SE 09-095-02 Disturbed  Land  Line-of-Sight Barrier Fabric a ted  visua l 
sc reen.  

A visua l sc reen will be fabric a ted  ac ross the wid th of 
the ROW. The sc reen will be ≥ 2 m high and  c onsist of 
b iodegradab le materia ls. 
Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

5.015 to 5.089 SE 09-095-02 Disturbed  Land  Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(652 seed lings). 

- -  In p rogress 

5.089 to 5.110 SE 09-095-02 Disturbed  Land  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 
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Kilometer Post 
(Start - End) Legal Location (W6M) Restoration Unit/ Habitat Type Objectives Restoration Measures1 Details2 

Implementation Schedule3 

Status C FC R-NF 

5.110 to 5.165 SE 09-095-02 Disturbed  Land  Disturbed  Land  Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(436 seed lings). 

- -  In p rogress 

5.165 to 5.173 SE 09-095-02 Disturbed  Land  Line-of-Sight Barrier Fabric a ted  visua l 
sc reen.  

Intersec tion with existing road . A visua l sc reen will be 
fabric a ted  ac ross the wid th of the ROW. The sc reen 
will be ≥ 2 m high and  c onsist of b iodegradab le 
materia ls. 

- -  In p rogress 

5.173 to 5.367 SE 09-095-02 to SW 09-095-02 Disturbed  Land  Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(850 seed lings). 

- -  In p rogress 

5.367 to 5.465 SW 09-095-02 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Ac c ess c ontrol 

Rollbac k. 
Plant white sp ruc e. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. Rollbac k 
will be stac ked  perpend ic ula r with spac es between 
logs to a llow for tree p lanting. White spruc e will be 
p lanted  to a  ta rget density of 2,000 trees/ ha  with a  
range of 1,600-2,400 trees/ ha  (432 seed lings). 

-   In p rogress 

5.465 to 6.300 SW 09-095-02 to SE 08-095-02 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Wetland  – Treed  Swamp  

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(4,264 seed lings). 

Terra in c rea tes line-of-sight barrier. 

- -  In p rogress 

6.300 to 6.714 SE 08-095-02 to NE 08-095-02 Transitiona l 
Wetland  – Treed  Swamp  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

6.714 to 8.015 NE 08-095-02 to NW 08-095-02 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Wetland  – Treed  Swamp  

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(6,404 seed lings). 

- -  In p rogress 

8.015 to 8.072 NW 08-095-02 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

8.072 to 8.212 NW 08-095-02 to NE 07-095-02 Up land  Dec iduous/ Mixedwood  

Transitiona l 

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Plant b lac k spruc e. Blac k spruc e will be p lanted to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(620 seed lings).  

Terra in c rea tes line-of-sight barrier. 

- -  In p rogress 

8.212 to 8.311 NE 07-095-02 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

8.311 to 8.388 NE 07-095-02 to SE 18-095-02 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Plant b lac k spruc e. Blac k spruc e will be p lanted to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(334 seed lings). 
Terra in c rea tes line-of-sight barrier. 

- -  In p rogress 

8.388 to 8.792 SE 18-095-02 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,996 seed lings). 

- -  In p rogress 

8.792 to 8.913 SE 18-095-02 Up land  Dec iduous/ Mixedwood  Hab ita t restora tion/  na tive 
vegeta tion 

Plant b lac k spruc e. Blac k spruc e will be p lanted to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(690 seed lings). 

- -  In p rogress 



FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA SECTION)FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 
(CHINCHAGA SECTION) MAY 2015REVISED FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA SECTION) MAY 2015 

Caribou Hab ita t Restora tion Site Presc rip tions 
April 30, 2015 

 4-44 

Kilometer Post 
(Start - End) Legal Location (W6M) Restoration Unit/ Habitat Type Objectives Restoration Measures1 Details2 

Implementation Schedule3 

Status C FC R-NF 

8.913 to 9.062 SE 18-095-02 to SW 18-095-02 Up land  Dec iduous/ Mixedwood  Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage. 
Bend in ROW c rea tes line-of-sight barrier. 

 - - Complete 

9.062 to 9.601 SW 18-095-02  Up land  Dec iduous/ Mixedwood  Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(2,792 seed lings). 

- -  In p rogress 

9.601 to 9.660 SW 18-095-02 Transitiona l 

Wetland  – Treed  Bog 
Riparian 

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored  
waterc ourse c rossing.  

Terra in c rea tes line-of-sight barrier. 

-  - In p rogress 

9.660 to 9.795 SW 18-095-02 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Wetland  – Treed  Bog 

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(636 seed lings). 

- -  In p rogress 

9.795 to 9.908 SW 18-095-02 to NW 18-095-02 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Wetland  – Shrubby Bog  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.  - - Complete 

9.908 to 10.218 NW 18-095-02 to NE 13-095-03 Up land  Dec iduous/ Mixedwood  Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,520 seed lings). 

- -  In p rogress 

10.218 to 
10.343 

NE 13-095-03 Up land  Dec iduous/ Mixedwood  Hab ita t restora tion/  na tive 
vegeta tion 

Ac c ess c ontrol 

Rollbac k. 

Plant white sp ruc e. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. Rollbac k 
will be stac ked  perpend ic ula r with spac es between 
logs to a llow for tree p lanting. White spruc e will be 
p lanted  to a  ta rget density of 2,000 trees/ ha  with a  
range of 1,600-2,400 trees/ ha  (550 seed lings). 

-   In p rogress 

10.343 to 
10.461 

NE 13-095-03 Up land  Dec iduous/ Mixedwood  Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(928 seed lings). 

- -  In p rogress 

10.461 to 
10.471 

NE 13-095-03 Up land  Dec iduous/ Mixedwood  Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Hand c ut vegeta tion. Intersec tion with existing road . Vegeta tion was hand  
c ut a long the edge of the intersec ting road  to 
ma inta in a  visua l barrier from the existing road  and  
p romote rap id  vegeta tion rec overy. 

 - - Complete 

10.471 to 
10.496 

NE 13-095-03 Up land  Dec iduous/ Mixedwood  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

10.496 to 
10.506 

NE 13-095-03 Up land  Dec iduous/ Mixedwood  

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Hand c ut vegeta tion. Intersec tion with existing road . Vegeta tion was hand  
c ut a long the edge of the intersec ting road  to 
ma inta in a  visua l barrier from the existing road  and  
p romote rap id  vegeta tion rec overy. 

 - - Complete 

10.506 to 
10.564 

NE 13-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(802 seed lings). 
Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

10.564 to 
10.594 

NE 13-095-03 Up land  Dec iduous/ Mixedwood  

Disturbed  Land  

None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

10.594 to 
10.660 

NE 13-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(516 seed lings). 

- -  In p rogress 
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10.660 to 
10.792 

NE 13-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Ac c ess c ontrol 

Rollbac k. 
Plant white sp ruc e. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. Rollbac k 
will be stac ked  perpend ic ula r with spac es between 
logs to a llow for tree p lanting. White spruc e will be 
p lanted  to a  ta rget density of 2,000 trees/ ha  with a  
range of 1,600 -2,400 trees/ ha  (578 seed lings). 

-   In p rogress 

10.792 to 
11.028 

NE 13-095-03 to SE 24-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,360 seed lings). 

- -  In p rogress 

11.028 to 
11.154 

SE 24-095-03 Wetland  – Treed  Bog Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.  - - Complete 

11.154 to 
11.220 

SE 24-095-03 to SW 24-095-03 Up land  Dec iduous/ Mixedwood  

Wetland  – Treed  Bog 

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(310 seed lings). 

- -  In p rogress 

11.220 to 
11.341 

SW 24-095-03 Up land  Dec iduous/ Mixedwood  

Wetland  – Treed  Bog  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.  - - Complete 

11.341 to 
12.290 

SW 24-095-03 to SE 23-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land   

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(4,842 seed lings). 

Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

12.290 to 
12.396 

SE 23-095-03 to NE 23-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.  - - Complete 

12.396 to 
12.536 

NE 23-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant b lac k spruc e. Blac k spruc e will be p lanted to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(614 seed lings). 

- -  In p rogress 

12.536 to 
13.534 

NE 23-095-03 to NW 23-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(5,008 seed lings). 

- -  In p rogress 

13.534 to 
13.621 

NW 23-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Ac c ess c ontrol 

Rollbac k. 
Plant white sp ruc e. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. Rollbac k 
will be stac ked  perpend ic ula r with spac es between 
logs to a llow for tree p lanting. White spruc e will be 
p lanted  to a  ta rget density of 2,000 trees/ ha  with a  
range of 1,600-2,400 trees/ ha  (5,384 seed lings). 

-   In p rogress 

13.621 to 
13.948 

NW 23-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(2,332 seed lings). 

Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

13.948 to 
13.977 

NW 23-095-03 Disturbed  Land  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

13.977 to 
14.046 

NW 23-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(682 seed lings). 

- -  In p rogress 



FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA SECTION)FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 
(CHINCHAGA SECTION) MAY 2015REVISED FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA SECTION) MAY 2015 

Caribou Hab ita t Restora tion Site Presc rip tions 
April 30, 2015 

 4-46 

Kilometer Post 
(Start - End) Legal Location (W6M) Restoration Unit/ Habitat Type Objectives Restoration Measures1 Details2 

Implementation Schedule3 

Status C FC R-NF 

14.046 to 
14.215 

NW 23-095-03 to NE 22-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Ac c ess c ontrol 

Rollbac k. 
Plant white sp ruc e. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. Rollbac k 
will be stac ked  perpend ic ula r with spac es between 
logs to a llow for tree p lanting. White spruc e will be 
p lanted  to a  ta rget density of 2,000 trees/ ha  with a  
range of 1,600-2,400 trees/ ha  (1,064 seed lings). 

-   In p rogress 

14.215 to 
14.394 

NE 22-095-03 to SE 27-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(966 seed lings). 

Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

14.394 to 
14.425 

SE 27-095-03 Up land  Dec iduous/ Mixedwood  
Riparian 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored  
waterc ourse c rossing.  

-  - In p rogress 

14.425 to 
15.036 

SE 27-095-03 to SW 27-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(2,666 seed lings). 

- -  In p rogress 

15.036 to 
15.608 

SW 27-095-03 Up land  Dec iduous/ Mixedwood  
Wetland  – Shrubby Bog  

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(2,734 seed lings). 

- -  In p rogress 

15.608 to 
15.889 

SW 27-095-03 to NW 27-095-03 Up land  Dec iduous/ Mixedwood  

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,542 seed lings). 

- -  In p rogress 

15.889 to 
15.971 

NW 27-095-03 Up land  Dec iduous/ Mixedwood  

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Ac c ess c ontrol 

Rollbac k. 

Plant white sp ruc e. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. Rollbac k 
will be stac ked  perpend ic ula r with spac es between 
logs to a llow for tree p lanting. White spruc e will be 
p lanted  to a  ta rget density of 2,000 trees/ ha  with a  
range of 1,600-2,400 trees/ ha  (360 seed lings). 

-   In p rogress 

15.971 to 
16.046 

NW 27-095-03 to NE 28-095-03 Up land  Dec iduous/ Mixedwood  

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(654 seed lings). 

- -  In p rogress 

16.046 to 
16.054 

NE 28-095-03 Up land  Dec iduous/ Mixedwood  

Disturbed  Land  

None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

16.054 to 
16.153 

NE 28-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(620 seed lings). 

- -  In p rogress 

16.153 to 
16.234 

NE 28-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Ac c ess c ontrol 

Rollbac k. 
Plant white sp ruc e. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. Rollbac k 
will be stac ked  perpend ic ula r with spac es between 
logs to a llow for tree p lanting. White spruc e will be 
p lanted  to a  ta rget density of 2,000 trees/ ha  with a  
range of 1,600-2,400 trees/ ha  (366 seed lings). 

-   In p rogress 

16.234 to 
16.864 

NE 28-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(3,346 seed lings). 

- -  In p rogress 
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16.864 to 
16.876 

NE 28-095-03 Wetland  – Shrubby Fen 
Riparian 

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored  
waterc ourse c rossing.  

-  - In p rogress 

16.876 to 
17.003 

NE 28-095-03 to NW 28-095-03 Wetland  – Shrubby Fen Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

17.003 to 
17.013 

NW 28-095-03 Wetland  – Shrubby Fen 
Riparian 

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored  
waterc ourse c rossing.  

-  - In p rogress 

17.013 to 
17.034 

NW 28-095-03 Wetland  – Shrubby Fen Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e This is a  ra re p lant loc a tion, therefore limited  grad ing 
and  soil sa lvage was c ompleted  and  the a rea  will be 
avoided  to ensure the p lant is not impac ted .  

 - - Complete 

17.034 to 
17.230 

NW 28-095-03 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,144 seed lings). 

- -  In p rogress 

17.230 to 
17.317 

NW 28-095-03 to SW 33-095-03 Wetland  – Shrubby Fen Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

17.317 to 
17.435 

SW 33-095-03 Transitiona l 

Wetland  – Shrubby Fen 

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(520 seed lings). 

- -  In p rogress 

17.435 to 
17.621 

SW 33-095-03 Transitiona l 

Wetland  – Shrubby Fen 

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

17.621 to 
18.106 

SW 33-095-03 to SE 32-095-03 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(2,396 seed lings). 

- -  In p rogress 

18.106 to 
18.143 

SE 32-095-03 Riparian 
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored  
waterc ourse c rossing.  

Terra in c rea tes line-of-sight barrier. 

-  - In p rogress 

18.143 to 
18.870 

SE 32-095-03 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(3,706 seed lings). 

Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

18.870 to 
18.995 

SE 32-095-03 to NW 32-095-03 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.  - - Complete 

18.995 to 
19.269 

NW 32-095-03 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,204 seed lings). 

- -  In p rogress 

19.269 to 
19.321 

NW 32-095-03 Up land  Dec iduous/ Mixedwood  

Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Ac c ess c ontrol 

Rollbac k. 

Plant white sp ruc e. 

Next to open wellsite. Rollbac k dec iduous tree logs 
ac ross the ROW to a  height of ≥ 1m to c rea te a  
physic a l barrier between the wellsite and  the ROW. 
Rollbac k will be stac ked  perpend ic ula r with spac es 
between logs to a llow for tree p lanting. White spruc e 
will be p lanted  to a  ta rget density of 2,000 trees/ ha  
with a  range of 1,600-2,400 trees/ ha  (548 seed lings). 

-   In p rogress 
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19.321 to 
19.645 

NW 32-095-03 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,408 seed lings). 

- -  In p rogress 

19.645 to 
19.674 

NW 32-095-03 Transitiona l 
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

19.674 to 
19.888 

NW 32-095-03 to NE 31-095-03 Up land  Dec iduous/ Mixedwood  

Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,160 seed lings). 

- -  In p rogress 

19.888 to 
19.972 

NE 31-095-03 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Ac c ess c ontrol 

Rollbac k. 
Plant white sp ruc e. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. Rollbac k 
will be stac ked  perpend ic ula r with spac es between 
logs to a llow for tree p lanting. White spruc e will be 
p lanted  to a  ta rget density of 2,000 trees/ ha  with a  
range of 1,600-2,400 trees/ ha  (366 seed lings). 

-   In p rogress 

19.972 to 
20.051 

NE 31-095-03 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(670 seed lings). 

- -  In p rogress 

20.051 to 
20.077 

NE 31-095-03 Disturbed  Land  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

20.077 to 
20.169 

NE 31-095-03 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(802 seed lings). 

- -  In p rogress 

20.169 to 
20.399 

NE 31-095-03 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Wetland  – Treed  Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Ac c ess c ontrol 

Rollbac k. 
Plant white sp ruc e. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. Rollbac k 
will be stac ked perpendic ular with spac es between 
logs to a llow for tree p lanting. White spruc e will be 
p lanted to a  target density of 2,000 trees/ ha with a  
range of 1,600-2,400 trees/ ha (1,016 seedlings). 

-   In p rogress 

20.399 to 
20.631 

NE 31-095-03 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,466 seed lings). 

Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

20.631 to 
20.650 

NE 31-095-03 Disturbed  Land  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

20.650 to 
20.817 

NE 31-095-03 to NW 31-095-03 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,184 seed lings). 

- -  In p rogress 

20.817 to 
20.900 

NW 31-095-03 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

20.900 to 
21.075 

NW 31-095-03 Up land  Dec iduous/ Mixedwood  

Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant b lac k spruc e. Blac k spruc e will be p lanted to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(788 seed lings). 

- -  In p rogress 
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21.075 to 
21.603 

NW 31-095-03 to SE 01-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(4,158 seed lings). 
Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

21.603 to 
21.620 

SE 01-096-04 Disturbed  Land  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

21.620 to 
21.788 

SE 01-096-04 Up land  Dec iduous/ Mixedwood  

Transitiona l 
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,520 seed lings). 

- -  In p rogress 

21.788 to 
21.817 

SE 01-096-04 Riparian Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored  
waterc ourse c rossing. 
Terra in c rea tes line-of-sight barrier. 

-  - In p rogress 

21.817 to 
22.144 

SE 01-096-04 Up land  Dec iduous/ Mixedwood  

Transitiona l 
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(2,196 seed lings). 

- -  In p rogress 

22.144 to 
22.225 

SE 01-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Ac c ess c ontrol 

Rollbac k. 
Plant lodgepole p ine. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. Rollbac k 
will be stac ked  perpend ic ula r with spac es between 
logs to a llow for tree p lanting. Lodgepole p ine will be 
p lanted  to a  ta rget density of 2,000 trees/ ha  with a  
range of 1,600-2,400 trees/ ha  (352 seed lings). 

-   In p rogress 

22.225 to 
22.342 

SE 01-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(796 seed lings).  
Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

22.342 to 
22.927 

SE 01-096-04 to SW 01-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Wetland  – Treed  Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

22.927 to 
23.004 

SW 01-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant white sp ruc e. White spruc e will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(346 seed lings). 

- -  In p rogress 

23.004 to 
23.421 

SW 01-096-04 to SE 02-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

23.421 to 
24.109 

SE 02-096-04 to NE 02-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(3,310 seed lings). 

- -  In p rogress 

24.109 to 
24.418 

NE 02-096-04 to NW 02-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Wetland  – Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 
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24.418 to 
24.820 

NW 02-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,762 seed lings). 

- -  In p rogress 

24.820 to 
24.918 

NW 02-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Ac c ess c ontrol 

Rollbac k. 
Plant lodgepole p ine. 

Intersec tion with existing road . Rollbac k dec iduous 
tree logs ac ross the ROW to a  height of ≥ 1m to c rea te 
a physic a l barrier from the road  to the ROW. Rollbac k 
will be stac ked  perpend ic ula r with spac es between 
logs to a llow for tree p lanting. Lodgepole p ine will be 
p lanted  to a  ta rget density of 2,000 trees/ ha  with a  
range of 1,600-2,400 trees/ ha  (432 seed lings). 

-   In p rogress 

24.918 to 
24.980 

NW 02-096-04 to SW 11-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(516 seed lings). 

- -  In p rogress 

24.980 to 
25.013 

SW 11-096-04 Riparian Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored  
waterc ourse c rossing.  

Terra in c rea tes line-of-sight barrier. 

-  - In p rogress 

25.013 to 
25.177 

SW 11-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,182 seed lings). 

- -  In p rogress 

25.177 to 
25.208 

SW 11-096-04 Riparian Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored  
waterc ourse c rossing.  

-  - In p rogress 

25.208 to 
25.244 

SW 11-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(312 seed lings). 

- -  In p rogress 

25.244 to 
25.291 

SW 11-096-04 Disturbed  Land  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

25.291 to 
25.330 

SW 11-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant b lac k spruc e. Blac k spruc e will be p lanted to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(388 seed lings). 

- -  In p rogress 

25.330 to 
25.440 

SW 11-096-04 to SE 10-096-04 Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Ac c ess c ontrol 

Mound ing. 

Plant b lac k spruc e. 

Intersec tion with existing road . Mound ing will be 
exc ava ted  to approximately 0.3 m to 0.75 m deep. 
Blac k spruc e will be p lanted two per mound to a  
ta rget density of 1,400 trees/ ha  with a  range of 800-
2,000 trees/ ha  (339 seed lings). 

-   In p rogress 

25.440 to 
25.607 

SE 10-096-04 Transitiona l 
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.  
Bend  in ROW c rea tes line-of-sight barrier. 

 - - Complete 

25.607 to 
25.629 

SE 10-096-04 Riparian Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored  
waterc ourse c rossing.  

-  - In p rogress 

25.629 to 
25.918 

SE 10-096-04 Transitiona l 
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.  - - Complete 

25.918 to 
25.940 

SE 10-096-04 Disturbed  Land  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 
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25.940 to 
26.385 

SE 10-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Minima l Disturbanc e Limited  grad ing and  soil sa lvage. 
Bend in ROW c rea tes line-of-sight barrier. 

 - - Complete 

26.385 to 
26.492 

SE 10-096-04 to NW 10-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(476 seed lings). 

- -  In p rogress 

26.492 to 
26.594 

NW 10-096-04 Up land  Dec iduous/ Mixedwood  

Transitiona l 
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.  - - Complete 

26.594 to 
27.640 

NW 10-096-04 to NE 09-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(4,788 seed lings). 

- -  In p rogress 

27.640 to 
28.069 

NE 09-096-04 to SE 16-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Plant b lac k spruc e. Blac k spruc e will be p lanted to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(2,196 seed lings). 

Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

28.069 to 
29.284 

SE 16-096-04 to SE 17-096-04 Up land  Dec iduous/ Mixedwood  
Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(6,828 seed lings). 

- -  In p rogress 

29.284 to 
29.836 

SE 17-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.  - - Complete 

29.836 to 
30.121 

SE 17-096-04 to SW 17-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,818 seed lings). 

Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

30.121 to 
30.144 

SW 17-096-04 Riparian Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored  
waterc ourse c rossing. 

Rare p lant loc a tion; avoid  during restora tion. 

Terra in c rea tes line-of-sight barrier. 

-  - In p rogress 

30.144 to 
30.489 

SW 17-096-04 to NW 17-096-04 Up land  Dec iduous/ Mixedwood  
Transitiona l 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(2,482 seed lings). 

Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 

30.489 to 
30.587 

NW 17-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Ac c ess c ontrol 

Rollbac k. 
Plant lodgepole p ine. 

Next to open wellsite. Rollbac k dec iduous tree logs 
ac ross the ROW to a  height of ≥ 1m to c rea te a  
physic a l barrier between the wellsite and  the ROW. 
Rollbac k will be stac ked  perpend ic ula r with spac es 
between logs to a llow for tree p lanting. Lodgepole 
p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(424 seed lings). 

-   In p rogress 

30.587 to 
30.664 

NW 17-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(570 seed lings). 

Bend  in ROW c rea tes line-of-sight barrier. 

- -  In p rogress 
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30.664 to 
30.756 

NW 17-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

30.756 to 
30.778 

NW 17-096-04 Disturbed  Land  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

30.778 to 
30.828 

NW 17-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage.   - - Complete 

30.828 to 
30.847 

NW 17-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

30.847 to 
31.066 

NW 17-096-04 Transitiona l 

Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Minima l Disturbanc e Fla t terra in. Limited  grad ing and  soil sa lvage. 

Bend in ROW c rea tes line-of-sight barrier. 

 - - Complete 

31.066 to 
31.288 

NW 17-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(1,680 seed lings). 

- -  In p rogress 

31.288 to 
31.306 

NW 17-096-04 to NE 18-096-04 Riparian Hab ita t restora tion/  na tive 
vegeta tion 

Line-of-Sight Barrier 

Willow staking. Plant willow stakes within the banks of the restored  
waterc ourse c rossing.  

Terra in c rea tes line-of-sight barrier. 

-  - In p rogress 

31.306 to 
31.358 

NE 18-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(490 seed lings). 

- -  In p rogress 

31.358 to 
31.378 

NE 18-096-04 Disturbed  Land  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

31.378 to 
31.442 

NE 18-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Ac c ess c ontrol 

Line-of-Sight Barrier 

Mound ing. 
Plant b lac k spruc e. 

Intersec tion with existing road . Mound ing will be 
exc ava ted  to approximately 0.3 m to 0.75 m deep. 
Blac k spruc e will be p lanted two per mound to a  
ta rget density of 1,400 trees/ ha  with a  range of 800-
2,000 trees/ ha  (419 seed lings). 

Bend  in ROW c rea tes line-of-sight barrier. 

-   In p rogress 

31.442 to 
31.477 

NE 18-096-04 Disturbed  Land  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

31.477 to 
32.451 

NE 18-096-04 to NW 18-096-04 Disturbed  Land  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

32.451 to 
32.528 

NW 18-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Ac c ess c ontrol 

Mound ing. 
Plant b lac k spruc e. 

Intersec tion with existing road . Mound ing will be 
exc ava ted  to approximately 0.3 m to 0.75 m deep. 
Blac k spruc e will be p lanted two per mound to a  
ta rget density of 1,400 trees/ ha  with a  range of 800-
2,000 trees/ ha  (238 seed lings). 

-   In p rogress 

32.528 to 
32.613 

NW 18-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant b lac k spruc e. Blac k spruc e will be p lanted to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(670 seed lings). 

- -  In p rogress 
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Kilometer Post 
(Start - End) Legal Location (W6M) Restoration Unit/ Habitat Type Objectives Restoration Measures1 Details2 

Implementation Schedule3 

Status C FC R-NF 

32.613 to 
32.618 

NW 18-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Hand c ut vegeta tion. Intersec tion with existing road . Vegeta tion was hand  
c ut a long the edge of the intersec ting road  to 
ma inta in a  visua l barrier and  p romote rap id  
vegeta tion rec overy. 

 - - Complete 

32.618 to 
32.646 

NW 18-096-04 Disturbed  Land  None – Foreign Disposition None This is a  foreign d isposition so no restora tion is 
permitted . 

N/ A N/ A N/ A N/ A 

32.646 to 
32.652 

NW 18-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 
Line-of-Sight Barrier 

Hand c ut vegeta tion. Intersec tion with existing road . Vegeta tion was hand  
c ut a long the edge of the intersec ting road  to 
ma inta in a  visua l barrier and  p romote rap id  
vegeta tion rec overy. 

 - - Complete 

32.652 to 
32.704 

NW 18-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant b lac k spruc e. Blac k spruc e will be p lanted to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(414 seed lings). 

- -  In p rogress 

32.704 to 
32.777 

NW 18-096-04 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Ac c ess c ontrol 

Mound ing. 
Plant b lac k spruc e. 

Intersec tion with existing road . Mound ing will be 
exc ava ted  to approximately 0.3 m to 0.75 m deep. 
Blac k spruc e will be p lanted two per mound to a  
ta rget density of 1,400 trees/ ha  with a  range of 800-
2,000 trees/ ha  (225 seed lings). 

-   In p rogress 

32.777 to 
33.225 

NW 18-096-04 to NE 13-096-05 Transitiona l 
Wetland  – Treed  and  Shrubby Fen 

Disturbed  Land  

Hab ita t restora tion/  na tive 
vegeta tion 

Plant lodgepole p ine. Lodgepole p ine will be p lanted  to a  ta rget density of 
2,000 trees/ ha  with a  range of 1,600-2,400 trees/ ha  
(3,712 seed lings). 

- -  In p rogress 

NOTES: 
1 Standard  measures inherent to the Projec t design (e.g., bends in ROW, shared  workspac e and  para lle l routing) and  site c harac teristic s (e.g., topographic  va ria tion tha t b reaks line-of-sight) tha t may c ontribute to hab ita t restora tion or reduc ed  

effec ts on c aribou a re exc luded . 
2 Tree spec ies a re denoted  as follows: 

lodgepole p ine = Pl 
white sp ruc e = Sw 
b lac k spruc e = Sb  

3 The imp lementa tion sc hedule for restora tion measures is as follows: 
C = Construc tion (winter 2013/ 2014) – applies to minimum disturbanc e c onstruc tion measures (promotes natura l regeneration in dec iduous a reas). 
FC = Fina l Clean-Up and  Initia l Restora tion (winter 2015) – app lies to fina l c lean-up , erosion c ontrol, b io-engineering ripa rian a reas (e.g., soil stab iliza tion) and  site p repara tion (e.g ., mound ing). 
R-NF = Restora tion in Non-Frozen Cond itions (summer/ fa ll 2015) – app lies to tree p lanting and  shrub  staking/ p lanting in b io-engineering loc a tions. 
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5 PREDICTED RESIDUAL EFFECTS 

5.1 ASSUMPTIONS AND CONSIDERATIONS 

The restora tion of d isturb ed  hab ita t is expec ted  to result in inc reased  use of the rec la imed  a rea  

by c a ribou a s na tura l ha b ita t c ha rac teristic s re-estab lish (Oberg  2001). Ad d itiona lly, restora tion 

of d isturbed  hab ita t is assumed  to a llow c a ribou to rega in spa tia l sepa ra tion from p reda tors and  

other p rey (e.g ., moose, deer), and  in doing  so return to na tura l levels of morta lity risk 

(Athabasc a  Landsc ape Team 2009). While hab ita t restora tion c annot immed ia tely elimina te the 

residua l effec ts of the Projec t on c a ribou hab ita t, over the long term, the residua l effec ts will 

dec line to zero. Addressing  d irec t residua l effec ts on c a ribou hab ita t, will a lso add ress ind irec t 

residua l effec ts on c a ribou hab ita t. While there is unc erta inty surround ing  the effec tiveness of 

imp lemented  restora tion measures to restore c a ribou hab ita t, it is a ssumed  tha t restora tion 

efforts will be effec tive over the long-term. CHRP trea tments tha t a re app lied  within segments of 

the p rojec t footp rint a re expec ted  to ac hieve the ta rgets set out in the CHRP, and  effec tively 

elimina te Projec t residua l effec ts in those segments in the long term. 

Hab ita t restora tion will not c omp letely elimina te the adverse effec ts on c a ribou hab ita t rela ting  

to the Projec t. A ten meter wide a rea  a long the entire ROW c enterlinec entreline will not be 

restored , as this a rea  must be left open b y law for the ma intenanc e and  sa fety rea sons 

desc ribed  in Sec tion 4.02.3. Although ac tua l ac c ess req uired  for ma intenanc e and  sa fety 

purposes will likely range from 6 to 10 m, NGTL is c onserva tively assuming tha t where the CHRP 

p resc ribes na tura l regenera tion as the method  for re-vegeta tion of the p ro jec t footp rint, a  10- m- 

wide a rea  over the p ipeline c entre linec entreline will be mowed  period ic a lly to ma inta in ac c ess. 

This a rea  is assumed  to not ac hieve the measurab le ta rgets for the CHRP and  therefore is 

quantified  as resid ua l c a ribou hab ita t loss. 

Resid ua l effec ts of the Projec t on c a ribou hab ita t a re c a lc ula ted  here based  on the assumption 

tha t restora tion p resc rip tions desc ribed  in Sec tion 4.0 a re imp lemented  suc c essfully and  will 

ac hieve the goa l of restoring  c a ribou hab ita t in the long term (> (longer than 150 yea rs). 

Monitoring  of restora tion trea tments to a ssess ac tua l restora tion suc c ess, ad ap tive management 

to add ress unsuc c essful restora tion and  hab ita t c ompensa tion offsets will be add ressed  in 

g rea ter deta il in the CHROMMP. 

5.2 QUANTIFICATION OF DISTURBANCE 

The a rea  of the Projec t footp rint, inc lud ing  the ROW and  tempora ry workspac e, was used  to 
quantify the Projec t’ s ‘ d irec t’  d isturbanc e footp rint (Error! Reference source not found.), i.e., 

hab ita t tha t was physic a lly removed  to c onstruc t the p ipeline ROW. For the revised  Fina l CHRP, 
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as-built surveys were used  to ac c ura tely c a lc ula te the tota l d irec t d isturbanc e resulting  from the 

Projec t footp rint within c a ribou range. Where the Projec t footp rint c rosses or overlaps road s, the 

a rea  of the overlap  is exc luded  from the Projec t footp rint. Areas of the Projec t footp rint tha t 

c ross existing  p ipeline c orridors (e.g ., ‘ foreign’  p ipeline c rossings) have been designa ted  for 

na tura l re-vegeta tion. NGTL d id  not ac q uire permission from ad jac ent d isposition holders to 

app ly CHRP measures within foreign d ispositions. These c orrid or c rossings a re inc luded  in the 

quantific a tion of the Projec t’ s d irec t footp rint, but a re exc luded  from the quantific a tion of 

residua l hab ita t loss bec ause the app rop ria te measures will be imp lemented  to ensure tha t the 

a rea  rec la ims to p rec onstruc tion c ond itions (i.e., there is no loss of c a ribou hab ita t as a  result of 

the Projec t). Where Projec t c onstruc tion used  sha red  tempora ry workspac e on ad jac ent 

p ipeline rights-of-way, the a rea  of the sha red  or overlapp ing  footp rint is inc luded  in the Projec t’ s 

d irec t d isturbanc e footp rint, sinc e the Projec t has a ffec ted  regenera ting  vegeta tion on those 

existing  d isturbanc e fea tures. Where the sha red  workspac e is on an NGTL d isposition, the 

rec ommended  CHRP measures will be app lied  on the entire Projec t footp rint, inc lud ing  the 

sha red  workspac e on the ad jac ent d isposition. Shared  workspac e on foreign d ispositions will be 

a llowed  to na tura lly regenera te. This a rea  of na tura l regenera tion is not antic ipa ted  to a ffec t 

the p robab ility of ac hieving  CHRP ta rgets, therefore, is not q uantified  as a  residua l hab ita t loss. 

Consistent with the method  app lied  to the Rec overy Stra tegy for the Wood land  Caribou 

(Rangifer ta randus c a ribou), Borea l Pop ula tion, in Canada  (Environment Canada  2011, 2012), 

und isturbed  c a ribou hab ita t is defined  as hab ita t whic h tha t has not burned  in the past 40 yea rs, 

and  is not within 500 m of anthropogenic  d isturba nc e. Hab ita t whic h tha t has been d irec tly 

d isturbed  b y fire or anthropogenic  fea tures, and  hab ita t within 500 m of a nthropogenic  
d isturbanc es, is c onsidered  to be d isturbed  hab ita t. Inc rementa l ind irec t d isturbanc e (Error! 

Reference source not found.) a re inc ludes a reas w ithin 500 m of the d irec t p rojec t footp rint tha t 

were und isturbed  p rior to  c onstruc tion (i.e., outsid e of 500 m from existing  footp rint or within an 

a rea  burned  within the last 40 yea rs). Existing  footp rint a re inc ludes a ll huma n landsc ape 

fea tures (e.g ., roads, p ip elines and  c utb loc ks) visib le on sa tellite imagery a t a  1:50,000 sc a le. 

The d irec t d isturbanc e footp rint of the Projec t is 121.0 ha  (Error! Reference source not found.). 

The a rea  of restored  p rojec t footp rint is 87.8 ha  and  the a rea  of resid ua l p rojec t d isturbanc e is 

33.2 ha . Inc rementa l ind irec t d isturbanc e is 1.3 ha . 

Table 6 Quantification of Direct and Indirect Project Disturbance of Caribou Habitat 

 

Area (ha) 

Direct Project 
Disturbance 

Restored Project 
Footprint 

Residual Direct Project 
Disturbance 

Incremental Indirect 
Disturbance 

Length of Pipeline 
Segment 

121.0 87.8 33.2 1.3 
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5.2.1 Duration of Spatial Disturbance 

The dura tion of the spa tia l d isturbanc e of residua l effec ts resulting  from the Projec t was 

estima ted  using  ava ilab le stud ies and  expert op inion (e.g ., CLMA and  FPAC 2007; ALT 2009). 

In northeastern Alberta , an a rea  was c onsidered  rec la imed  for c a ribou when c a ribou no longer 

exhib ited  reduc ed  use in the a rea  of a  land  use fea ture (Athabasc a  Land sc ape Team 2009). 

Ca ribou in restored  hab ita t a re a lso assumed  to experienc e na tura l levels of p reda tor enc ounter 

ra tes (Athabasc a  Landsc ape Team 2009). Oberg  (2001) determined  the rec overy of 

c onventiona l seismic  lines to func tioning  c a ribou hab ita t in west-c entra l Alberta  oc c urred  within 

20 yea rs. Golder (2009) determined  tha t rec overy of seismic  lines to an average height of 

2 m through na tura l regenera tion oc c urred  within 20 to 25 yea rs. The dura tion of residua l effec ts 

resulting  from d irec t and  ind irec t hab ita t a ltera tion and  loss is expec ted  to be med ium-term 

(i.e., 10 to 30 yea rs). Unc erta inties rega rd ing  the d ura tion of residua l effec ts will be add ressed  in 
the OMP. 

5.3 ASSESSMENT OF RESIDUAL EFFECTS 

Preda tion b y wolves is c onsidered  to be the ma in fac tor limiting  c a ribou popula tions (Bergerud  

1988, James 1999, James and  Stua rt-Smith 2000, Seip  1992, Stua rt-Smith et a l. 1997) and  

inc reased  p reda tion by wolves and  p ossib ly b y other p reda tors is fac ilita ted  by und erlying  

landsc ape c hanges through apparent c ompetition (Holt 1977). Although the p roxima te c ause 

of c a ribou dec line is p reda tion, the ultima te c ause of c a ribou dec line is linked  to a  c hange in 

hab ita t and  linea r fea ture density (Boutin et a l. 2012). Although the effec t mec hanisms a re 

c omp lex, the nega tive effec ts of inc reasing  linea r fea ture density inc ludes c hanges in c a ribou 

d istribution and  movement and  an inc reased  vulnerab ility to p reda tors (Oberg  2001; Dyer et a l. 

2002; La tham et a l. 2011; Whitting ton et a l. 2011). 

The Chinc haga  c a ribou popula tion is not self-susta ining  (Environment Canada  2012) due to a  

c omp lex interac tion of fac tors, a ll of whic h a re ultima tely rela ted  to c hanges in c a ribou hab ita t. 

Inc reases in p rimary p rey and , therefore, wolves have led  to otherwise suitab le c a ribou hab ita t 

bec oming unsuitab le due to higher p reda tion p ressure. 

Offset measures may be warranted  to red uc e the residua l effec ts of the Projec t on the 

Chinc haga  c a ribou range to ac c ep tab le levels. The residua l effec ts of the Projec t q uantified  in 

Tab le 6 may be mod ified  in the c a lc ula tion of residua l effec ts in the OMP and  CHROMMP to 

fac tor in the unc erta inty assoc ia ted  with the effec tiveness of the CHRP measures, as well as the 

time lag  or d ura tion of the residua l effec ts. The result is an offset ra tio g rea ter than one 1 to one1. 
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6 MONITORING AND ADAPTIVE MANAGEMENT 

NGTL ha s c rea ted  a  CHROMMP to monitor the effec tiveness of p lanned  hab ita t restora tion 

measures desc ribed  in the revised  Fina l CHRP. Ad ap tive management, i.e., the systema tic  

p roc ess of monitoring  and  assessing  outc omes and  mod ifying  restora tion measures if nec essa ry, 

will be imp lemented  by ad justing  and / or supp lementing  restora tion mea sures, where warranted , 

to ac hieve the ob jec tives of the CHRP. Given tha t sc ienc e is still emerg ing  on c a ribou hab ita t 

restora tion methods and  effec tiveness, adap tive management p rinc ip les will be an important 

means of add ressing  unc erta inty.  

Monitoring  will be c omp leted  for up  to 15 yea rs, b eg inning  in summer Q3 2016. At eac h 

monitoring  interva l (desc ribed  in sec tion 6.1.1 and  6.1.2), effec tiveness measures will be 

eva lua ted  and  c ompared  to with restora tion ta rgets. If mea sures ind ic a te tha t restora tion has 

ac hieved  or is on a  tra jec tory to ac hieving  ta rgets, then no further mitiga tion will be c omp leted . 

However, if measures ind ic a te tha t ta rgets a re unlikely to be ac hieved  a fter 15 yea rs, then an 

ad justment to mitiga tion will be needed  and  add itiona l monitoring  (>(longer than15 yea rs) will 

be c onduc ted . This c ould  inc lude imp lementa tion of an existing  mitiga tion (e.g ., those 

desc ribed  in ssee Sec tion 4.2) or a  new mitiga tion tha t is p roving  to be suc c essful. For examp le, 

NGTL is engaged  in linea r fea ture restora tion resea rc h with the Reg iona l Ind ustry Caribou 

Collabora tion in northeastern Alberta  so tha t lessons lea rned  from this resea rc h c an be app lied  

to the Projec t. At yea r Year 10, if monitoring  results suggest tha t restora tion was suc c essful, then 

NGTL may request from the NEB an exemption from monitoring  in yea r Yea r 15. In add ition, if 

monitoring  results suggest tha t mitiga tion measuress a re meeting  their ta rgets, NGTL may req uest 

a  va rianc e from the NEB to d isc ontinue monitoring  a t these loc a tions or to  c onduc t less intensive 

monitoring  (e.g ., less freq uently). Monitoring  results, as well as any nec essa ry adap tive 

management ac tions, will be reported  to the NEB, Environment Canada  a nd  AESRD in Q1 

following eac h monitoring  interva l. Hab ita t restora tion measures tha t require adap tive 

management a t the c onc lusion of the 15 yea r monitoring  p rogram will require add itiona l 

g round-based  monitoring  until they a re suc c essful. If adap tive management ac tions fa il, a  

revised  monitoring  p rogram and  timeframe will be developed  to add ress unsuc c essful measures 

and  their respec tive loc a tions 

The following sec tions of the CHRP inc lude b rief d esc rip tions of the restora tion ta rgets and  how 

they will be measured . Spec ific  deta ils on the monitoring  p rogram method s, frequenc y, timing  

and  loc a tions a re inc lud ed  in the CHROMMP submitted  in 2015. The CHROMMP desc ribes a  

c omprehensive monitoring  p rogram for three NGTL p ipeline p rojec ts (Northwest Ma inline, 

Leismer and  Chinc haga) and  a  designa ted  offset a rea  in northeastern Alberta  (the Dillon River 

Wild land  Park).  
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6.1 TARGETS AND PERFORMANCE MEASURES 

Monitoring  is d ivided  into hab ita t restora tion and  ac c ess c ontrol p rograms. Hab ita t restora tion 

monitoring  inc ludes mea sures of vegeta tion regrowth. Ac c ess c ontrol monitoring  inc ludes 

measures of human and  wild life use of the restored  ROW.  

6.1.1 Habitat Restoration Measures and Targets 

Hab ita t restora tion monitoring  will be c omp leted  in the short term, a t interva ls of 1, 3 and  5 yea rs, 

and  in the long term, a t interva ls of 10 and  15 yea rs. It w ill inc lude both aeria l and  ground-based  

samp ling  p rotoc ols. Hab ita t restora tion ta rgets c onsist of three b road  restora tion unit types, 

inc lud ing  treed  up land / transitiona l, treed  lowlands and  shrub / graminoid  lowlands. Within eac h 

type, vegeta tion will be monitored  following Alberta  Regenera tion Standards (AESRD 2013b ; 

ASRD 2000), inc lud ing  monitoring  stoc king  amount (perc ent), density (stems/ ha ) and  ea rly 

g rowth of regenera ted  trees.  

Aeria l monitoring  c onsists of c ollec ting  360° geo-referenc ed  photography a nd  high resolution 

light detec tion and  rang ing  (LiDAR) imagery. High-resolution 360° geo-referenc ed  photog raphy 

p rovides a  full c omp lete visua l rec ord  of the entire ROW and  thus will be used  to assist in 

identifying  a reas tha t ma y req uire restora tion ad justment (e.g ., lac k of vegeta tion regenera tion). 

In add ition, it c an be used  to verify use of the ROW by motorized  vehic les for ac c ess c ontrol 

monitoring  (see Sec tion 6.1.2). LiDAR imagery p rovides da ta  on vegeta tion height, perc ent 

g round  c over and  stem density a long the entire ROW tha t c an a lso be c ompared  to with 

g round-based  monitoring  p lots. A tota l of 330 LiDAR samp le p lots (10 p lots/ km) will be 

c omp leted  a long the ROW.  

Ground-based  monitoring  will be c onduc ted  to measure hab ita t restora tion performanc e and  

verify aeria l monitoring  da ta . It w ill be c onduc ted  a t randomly p lac ed  samp le p lots within eac h 

restora tion unit. 

Restora tion measures from aeria l and  ground-based  surveys inc lude: vegeta tion height, stem 

density (stem/ ha ), g round  c over (%) and  sight-line (m). In add ition, g round-based  monitoring  will 

p rovide deta iled  informa tion on spec ies c omp osition and  perc ent c over of trees, pa la tab le and  

non-pa la tab le shrubs, forbs, g rasses, nonvasc ula r p lants and  non-na tive, invasive or weed  

spec ies. Evidenc e of human and  wild life use of the ROW, soils and  line-of-sight measurements 

using  Robel poles will a lso be rec orded .  

6.1.2 Access Control and Line-of-Sight 

Ac c ess c ontrol and  line-of-sight b loc king  effec tiveness will p rimarily be monitored  using  remote, 

motion-triggered  c ameras, in add ition to aeria l a nd  ground-based  measures desc ribed  in 
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sec tion 6.1.1. Ac c ess c ontrol and  line-of-sight monitoring  will be c omp leted  every yea r for up  to 

15 yea rs, ac ross multip le seasons. 

Remote c amera s will be dep loyed  a t the beg inning  of Q3 of eac h monitoring  yea r a t randomly 

selec ted  ac c ess c ontrol and  line-of-sight b loc k loc a tions a long the ROW. In add ition, c ameras 

will be dep loyed  on in ra ndomly selec ted  loc a tions of the ROW where ac c ess c ontrol and  line-

of-sight b loc k measures were not imp lemented . This will p rovide a  c omparison of human and  

wild life use between mitiga ted  and  unmitiga ted  ROWs (see CHROMMP). Photographs of wild life 

will be eva lua ted  by ind ividua l spec ies and  group s of spec ies, inc lud ing  p reda tors (e.g ., wolf, 

g rizzly bea r, b lac k bea r, c ougar, lynx and  c oyote) and  p rey (e.g ., deer, moose, elk and  c a ribou) 

to p rovide c ount-based  sta tistic s.  

6.2 ADAPTIVE MANAGEMENT 

The adap tive management p roc ess has been upda ted  in the revised  Fina l CHRP. It now inc ludes 

a  15 yea r monitoring  and  adap tive management period  instead  of a  5 yea r period . It is a lso has 

been c losely a ligned  with the CHROMMP. 

Adap tive management will be imp lemented  when measures ind ic a te tha t restora tion ta rgets 

a re not being  met. Adap tive management ac tions will add ress the root c a use of lac k of 

performanc e and  will be determined  in c onsulta tion with regula tors and  in c onsidera tion of 

c a ribou rec overy guidelines or p olic ies ava ilab le a t tha t time (i.e., Ac tion Plan and  Range Plan). 

Adap tive management to ac hieve hab ita t restora tion ta rgets will be c omp leted  as 

rec ommended  by a  Reg istered  Forestry Professiona l. Adap tive management for ac c ess c ontrol 

measures and  line-of-sight b loc king  will c onsist of repa ir or rea lignment of mitiga tion measures as 

rec ommended  by a  rec lamation spec ia list and  p rovinc ia l guidelines. The extent of ad d itiona l 

monitoring  req uired  for a dap tive management a c tions will be site spec ific . 

Hab ita t restora tion thresholds tha t will trigger ada p tive management ac tions in up land  

restora tion units inc lude: 

• Seed ling  density (p lanted  seed lings and / or na tura l regenera tion) <1600 stems/ ha  

• Spa tia l d istribution of seed lings (p lanted  seed lings and / or na tura l regenera tion) <80% of the 

restora tion unit/ ha , or 

• <80% seed lings (p lanted  seed lings and / or na tura l regenera tion) do not demonstra te 

susta ined  growth trends sinc e time of p lanting  (i.e., inc reasing  va lues for height and  perc ent 

c over) 

Ac c ess c ontrol thresholds tha t will trigger adap tive management ac tions inc lude:  

• Evidenc e of motorized  a c c ess (remova l or destruc tion of ba rriers) 
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• Human use of the ROW is high, or 

• Evidenc e of vegeta tion d isturbanc e by humans in a reas immed ia tely ad jac ent to ac c ess 

c ontrols 

Line-of-sight thresholds tha t will trigger adap tive management ac tions inc lude: 

• Line-of-sight is >500 m a long linea r fea tures in up land  forested  a reas 

• Physic a l ba rriers a re not func tiona l or a re in poor c ond ition 

• Vegeta tion ba rriers do not demonstra te susta ined  growth trends sinc e time of p lanting , or 

• Human use of the ROW is high 
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7 CONSULTATION 

Tab le 7 p rovides rec ord s of c onsulta tion c omp leted  for the CHRP, inc lud ing  rec ords of 

c onsulta tion tha t were c onduc ted  for other NGTL p rojec ts in c a ribou range tha t were relevant 

to the Projec t. Consulta tion for the Projec t will c ontinue with Environment Canada  and  AESRD 

rega rd ing  the revised  Fina l CHRP and  d uring  imp lementa tion of the CHRP, and  development of 

the offset and  monitoring  p lans. The revised  Fina l CHRP will bewas sent to AESRD and  

EEnvironment Canada  in Ap ril 2015 and  further c onsulta tion will beis trac ked  in Tab le 7.  

In genera l, c onsulta tion with Environment Canad a  inc luded  c la rific a tion of if and  how hab ita t 

d isturbanc e was q uantified  using  the method  app lied  in the Rec overy Stra tegy, c onsidera tion of 

the time lag  assoc ia ted  with restora tion and  add ressing  a  mec hanism for demonstra ting  

effec tiveness of restora tion measures. Feedbac k from provinc ia l regula tors (AESRD) inc luded  a  

request to  use an ec osite phase app roac h to determining  restora tion trea tments, c onc erns with 

the retention of woody d eb ris for va rious reasons (e.g ., fire haza rd , forest p ests and  

merc hantab le timber sent to market), as well as rec ommenda tions to inc lude woody d eb ris as 

an important measure for c ontrolling  human ac c ess on the ROW. AESRD rec ommended  tha t 

estab lishing  trees and  human ac c ess c ontrol should  be p rioritized  over p reda tor travel 

(e.g ., line-of-sight and  wood y deb ris is ineffec tive for mod ifying  p reda tor movement/ effic ienc y). 

Simila r to c omments from Environment Canada , p rovinc ia l regula tors suggested  tha t, in genera l, 

the CHRP suc c essfully identifies many useful tools a nd  loc a tions for restora tion ac tivities. 

Monitoring  restora tion measures to determine wha t is working  and  wha t requires adap tive 

mitiga tion is a  key c onsidera tion. 
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Table 7 Summary of Consultation with Federal and Provincial Authorities 

Agency Name Date and Method Details 

Federal Agencies 

Environment Canada  
Department of Fisheries and 
Oc eans 

Department of Transporta tion 

 April 2, 2012 
Meeting and  telec onferenc e 

• Disc ussion on a lignment of environmenta l assessment with the c urrent rec overy stra tegy for c a ribou. NGTL c ommitted  to p repare CHRP and  offset 
measures p lan (OMP) for the Projec t. 

• Environment Canada ind ic a ted  tha t they would  be interested  in partic ipa ting in future d isc ussions rela ting to how Projec t effec ts on c aribou will be 
mitiga ted , and  spec ific a lly a re interested  in reviewing and  offering advic e on rec lamation, restora tion, and  offsetting p lans. Environment Canada is 
bound to uphold  the Federa l Caribou Rec overy Stra tegy. 

Environment Canada  June Yoo Rifkin 

Andrew Rob inson 

Paul Gregoire 
Stephen Virc  

Vic toria  Snab le 

Hugo Gherbavaz 

Franc ois Blouin-Mauric e 

Melissa  Vanc e 

Cheryl Ann Johnson 

Oc tober 9, 2012 

Meeting and  telec onferenc e 
• Disc ussion on the fina l federa l rec overy stra tegy for borea l c a ribou, inc lud ing imp lic a tions for the Projec t. NGTL d isc ussed  the sta tus of the p reliminary 

CHRP and  p rovided  an upda ted  d ra ft to Environment Canada for c omment. Environment Canada a lso requested  tha t NGTL work with them in the 
development of the OMP.  

Environment Canada  Paul Gregoire January 17, 2013 

Conferenc e Ca ll 
• Disc ussion on the CPP, CHRP and  OMP. NGTL provided  a  history of the development of the c aribou doc uments, from pre-c onstruc tion through 

opera tions. The doc uments will be the toolbox for what will be done. 
• Preliminary CHRP exp la ins how measures were arrived  a t and  what c ould  be done; Fina l CHRP a llows for eva lua tion of deta iled  c onstruc tion ac tivities 

and  quantific a tion of measureab le parameters to refine ob jec tives (i.e., where, what, when, how). 
• Conduc t a  p reliminary c aribou hab ita t assessment tha t is robust, defensib le and  quantita tive; Preliminary CHRP will not have the quantita tive results, but 

they will be in the Fina l CHRP and  in a  separa te report under Cond ition 7. 
• Environment Canada informed NGTL of its Conserva tion Allowanc es polic y; a lso, tha t the rec overy stra tegy lays out advic e and  approac h for rec overy. 

Environment Canada EC wants NGTL to foc us on c ritic a l hab ita t, and  on the guidanc e from the Provinc e. 
• Environment CanadaEC informed NGTL tha t they a re not in a  position to dec ide or inform whether c ritic a l hab ita t is/ will be restored / offset. Environment 

Canada EC c annot support destruc tion of c ritic a l hab ita t, wants to know wha t is going on, and  wants NGTL to  c onsult with the Provinc e. 
• NGTL (via  Rob Staniland) p rovided  an overview of the OMP, inc lud ing initia l thoughts on c a lc ula tion of residua l effec ts, measures to reduc e residua l 

effec ts, and  ways to gauge effec tiveness of mitiga tion 
• CHRP will foc us on p lanting and  restora tion, but a lso on ac c ess and  line-of-sight b loc king. 
• NGTL ind ic a ted  they were expec ting feedbac k on NWML and  Leismer from the NEB on the CHRPs for those p rojec ts. 

Environment Canada  Paul Gregoire  January 23, 2013 
Email rec eived  

• Environment Canada rec ommended addressing time delay in c ontext of the ab ility of restora tion to benefit c a ribou (time sensitive, g iven c urrent 
popula tion trends). Given the Threa tened  sta tus of c a ribou, grea ter ac c ountab ility and  due d iligenc e must be reflec ted  ac c ord ing ly. A mec hanism to 
demonstra te the effec tiveness of restora tion is warranted . 

• Comments a re addressed  in the CHRP. Time to ac hieve restora tion is addressed  in Sec tion 5.1. Monitoring and adap tive management (i.e., mec hanism 
to demonstra te effec tiveness of restora tion) a re desc ribed  in Sec tion 6.0 and  will be elabora ted  on in the Caribou Hab ita t Restora tion and  Offset 
Measures Monitoring PlanCHROMMP to be filed  with the NEB. 

Environment Canada  Paul Gregoire  April 12, 2013 
Email sent to EC 

 

April 26, 2013 

Email sent to EC 

• Stantec  ema iled  Mr. Gregoire on April 12 and  p rovided  a  c opy of the d ra ft p rotoc ols for the ground  based  c aribou hab ita t assessment to sa tisfy 
Cond ition 7 of Certific a te GC-121. 

• A follow-up  email was sent by Stantec  to Mr. Gregoire on April 26 to ask whether Environment Canada would  be p rovid ing feedbac k and  if a  da te for this 
c ould  be antic ipa ted . 

• No feedbac k was rec eived 

Environment Canada  Paul Gregoire  April 17, 2013 
Email sent to EC 

• NGTL emailed  Mr. Gregoire on April 2 and  p rovided  a  c opy of the d ra ft Preliminary CHRP. 
• Mr. Gregoire ind ic a ted  he found  the report c omprehensive, but wanted  to hear from AESRD, espec ia lly with respec t to Tab le 4 (Measureab le Ob jec tive/  

Projec t Imp lementa tion). 
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Table 7 Summary of Consultation with Federal and Provincial Authorities 

Agency Name Date and Method Details 

Federal Agencies (cont’d) 

Environment Canada  Paul Gregoire  Dec ember 6, 2013 
Email sent 

• In response to the Dra ft Fina l CHRP for the NGTL Northwest Ma inline Expansion (NWML) and  Leismer to Kettle River Crossover (Leismer) p ipeline p rojec ts, 
Environment Canada p rovided  written c omments on the definition of c ritic a l hab ita t under the Federa l Spec ies a t Risk Ac t and  how it is to be defined  
within a  range, and  d isc ussed  future Projec t review doc umenta tion needs a round  borea l c a ribou c ritic a l hab ita t. Environment Canada a lso outlined  
mitiga tion p rinc ip les and  the app lic a tion of these p rinc ipa ls in the hierarc hic a l sequenc e of Avoidanc e, Mitiga tion and  Compensa tion for any residua l 
environmenta l effec ts tha t c annot be avoided  or suffic iently minimized  and  will not result in the destruc tion of c ritic a l hab ita t and / or jeopard ize the 
surviva l or rec overy of the spec ies. Environment Canada identified  tha t for the Projec t-spec ific  c ases of the NGTL Northwest Ma inline Expansion and  
Leismer to Kettle River Crossover p ipeline p rojec ts, tha t the app lic a tion, approva l and  c onstruc tion of the p rojec ts oc c urred  during a  period  of transition 
between the Dra ft Rec overy Stra tegy for Borea l Caribou (released  August 26, 2011) and  the fina l Rec overy Stra tegy (Oc tober 5, 2012). The Dra ft 
Rec overy Stra tegy d id  not identify the Projec t a reas as c ritic a l hab ita t, whereas the Fina l Rec overy Stra tegy identified  the a rea  as likely c ritic a l hab ita t. 

• Environment Canada reviewed the Dra ft Fina l CHRP for NWM L and  Leismer and  overa ll agrees with the approac hes. Environment Canada notes tha t 
NGTL will c ontinue c onsulta tions with AESRD on the finer deta ils. The b iggest c ha llenge identified  by Environment Canada is in the suc c essful timely 
imp lementa tion of restora tion and  offset measures. 

Environment Canada  Paul Gregoire Marc h 27, 2015 

Email sent 
• Sent revised  Fina l CHRP for Chinc haga for review and  c omment. 

Environment Canada  Paul Gregoire April 21, 2015 
Email rec eived  

• Noted  tha t: 
− a  la rge portion of the p rojec t para lle ls a  la rge power line ROW, henc e making restora tion more c ha llenging.  
− monitoring will be extended to 15 years.  
− ac c ess management will foc us on areas where ROW’s intersec t the p rojec t.  
− Alberta  Fish and  Wild life has been c onsulted  
− the p roponent ac knowledges tha t offsetting will be a  ra tio grea ter than 1:1 
− the p roponent’ s c ommitment to adap tive management. 
− a  va riety of appropria te methods to be used  in restora tion, line of sight and  ac c ess c ontrol.  

•  
• Noted  there is of risk of other p rojec ts undoing some of the restora tion and  rec ommend tha t the Provinc e of Alberta  trac k restora tion a reas and  manage 

future development ac c ord ing ly (the p roponent, if aware, should  advise the Provinc e when it is notified  of potentia l c onflic ts). 
• Suggests the use of more Alder over willows where appropria te (and  other less pa la tab le spec ies).  
• Suggest tha t a lthough there is a  15 year timeframe for effec tiveness of mitiga tion, any measures tha t offer potentia l benefits in the short term should  be 

vigorously pursued  and  monitored  for effic ac y, e.g ., ac c ess management, some line of sight, as the c aribou’s p red ic ament is time sensitive. 
• Overa ll, agreed  with the approac h of the report and  d id  not otherwise identify any ma jor c onc erns.  

Provincial Agencies 

AESRD Don Williams 
Dave Moyles 

Norm Van Vliet 

Gerry Matthews 

Marc us Ruehl 

Ryan Minc hau 

Dec ember 8, 2011 
Meeting and  telec onferenc e 

• Disc ussion regard ing use and  limita tions of rollbac k for ac c ess management. 

AESRD Dave Moyles  June 13, 2012 
Telephone 

• Disc ussion between Mr. Moyles (AESRD) and  Albert Lees (Stantec ) regard ing boreal c a ribou a long the Chinc haga sec tion. Mr. Moyles suggested  tha t 
NGTL seek a  c oord ina ted  approac h to c aribou protec tion p lanning ac ross p rojec ts. 

• Mr. Moyles a lso ind ic a ted  tha t he c ould  p rovide telemetry da ta  for the Chinc haga herd .  

AESRD Dave Hervieux  November 16, 2012 

Telephone 
• A telephone d isc ussion was held  between Dana Charlton (NGTL) and  Mr. Hervieux on November 16 regard ing CHRP and  offset measures. 



FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA SECTION)FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 
(CHINCHAGA SECTION) MAY 2015REVISED FINAL CARIBOU HABITAT RESTORATION PLAN FOR THE CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA SECTION) MAY 2015 

Consulta tion 
April 30, 2015 

 7-64 

Table 7 Summary of Consultation with Federal and Provincial Authorities 

Agency Name Date and Method Details 

Provincial Agencies (cont’d) 

AESRD Dave Hervieux  December 17, 2012 
Phone call 

• AESRD expec ts it will be the owner for the c aribou Range Plans, as ca lled for under the Federa l Recovery Plan and the Alberta Caribou Polic y. The Range Plans 
will be c omponents of broader Ac tion Plans. Range Plans will focus on habita t; Ac tion Plans will extend from habita t to other elements, such as population 
management. Range Plans will work to move c aribou range from the current state to that which fac ilita tes the persistence of caribou, by means inc lud ing 
conservation and phased development. AESRD intends to develop the Range and Ac tion Plans in c ommunication with key industry partners (e.g., industry 
working groups). 

• There are severa l pilot projec ts underway, or soon to be underway, by oil and gas produc tion c ompanies to do restoration work on linear and polygonal 
features (i.e., old industria l features that are not their holdings). The objec tive of the habita t restoration is to estab lish tree growth of equivalent capac ity to 
ad jacent lands. 

• NGTL is advised to strive to enable regrowth on substantia l portions of the Projec t footprint (length and wid th) to that equiva lent to the ad jac ent forest. Mr. 
Hervieux ind ic ated that regrowth of herbac eous and dec iduous spec ies is not benefic ia l for c aribou and noted that there should be c onsideration given to 
how this would be managed. Mr. Hervieux ind ic ated that he feels that c aribou are not forage-limited and there is no sc ienc e to support line-of-sight 
measures affec ting preda tor travel. However, line-of-sight breaks and rollbac k are effec tive measures to b loc k human ac c ess and use, and rollbac k is help ful 
for re-vegetation. Overa ll c omments regard ing habita t restora tion: 
− Habita t restoration measures are good. 
− Controlling/ b loc king human ac c ess is va luable. 
− Line-of-sight breaks c an be advantageous to some extent; a  good restora tion projec t will, in time, address line-of-sight. 
− The role of c ompanies is to monitor the suc c ess of restoration p lanting, to assess what worked, what needs to be c orrec ted or done d ifferently. 
− Even with extensive p lanting, there would be nega tive effec ts on c aribou. 

• Habita t for many years until trees mature. 

AESRD Don Williams  February 25, 2013 
Telephone 

• Disc ussion between Jim Coc hrane (NGTL) and  Mr. Williams regard ing use of timber for rollbac k. 

AESRD Dave Moyles  April 2, 2013 

Email sent to AESRD 

 
April 15, 2013 

Email sent to AESRD 

 

April 29, 2013 

Email rec eived  by NGTL 

• Christine Nicholls (NGTL) emailed Mr. Moyles on April 2 and provided a c opy of the draft Preliminary CHRP. 
• Ms. Nicholls followed up on April 15. 
• Mr. Moyles emailed Ms. Nicholls (NGTL) on April 29 with comments on the preliminary CHRP. Mr. Moyles main concern was the use of natural regeneration on the 

Projec t ROW and the lack of access management outlined in the plan. 
• AESRD advised that on a broad sca le, up land forested areas (pine-dominated and mixedwood) that are c lose to treed muskegs are important habitat. Caribou 

in the Chinchaga range move into these upland forests particularly during winters of early, deep snow (i.e., snow depths approaching a metre by early 
December). “ Wet”  white spruce (AVI c lassific ation) is also used by c aribou throughout the year. During the rut in fall, caribou in the Chinchaga range frequent 
open wetlands composed of willows and sedges. The openness of this habita t is ideal for bull c aribou “ showing off”  their a ttributes. 

• AESRD expressed concern with natural regeneration of dec iduous-dominated vegetation communities and use of willow and poplar cuttings, both of which 
provide good habita t for moose and deer. AESRD recommended NGTL to consider restoration measures to restore upland areas to c onifer-dominated stands 
by planting conifers. 

• The staffed access check point on the Chinchaga Trunk Road was not operated during the past winter and AESRD has not been advised of any plans that this 
check point would be operated in the future. There is rela tively heavy traffic  a long the Chinchaga Trunk Road. The existing gate on the road, previously known 
as the Wintershal road (east of the Cranberry Sec tion), was put in p lace after a small group of c aribou were shot. The potential for unauthorized traffic  to do 
damage is real. 

• Comments are addressed in the CHRP. Restoration of both upland and lowland habita ts, avoidance of rec la iming habitats to shrub-dominant c ommunities with 
pala table browse for moose and deer, and encouraging regeneration of conifer stands, where appropria te, were incorporated into the habita t restoration 
presc ription. 

AESRD Dave Hervieux  April 2, 2013 
Email sent to AESRD 

 

April 15, 2013 

Email sent to AESRD 

• Ms. Nic holls ema iled  Mr. Hervieux on April 2 and  p rovided  a  c opy of the d ra ft Preliminary CHRP. 
• Ms. Nic holls followed up  on April 15. 
• NGTL will c ontinue d ia logue to seek input from Mr. Hervieux during the p repara tion of the Ffina l CHRP. 
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Table 7 Summary of Consultation with Federal and Provincial Authorities 

Agency Name Date and Method Details 

Provincial Agencies (cont’d) 

AESRD Dave Moyles 
Don Williams 

April 12, 2013 
Email sent to AESRD 

 

April 26, 2013 

Email rec eived  by Stantec  

 

June 6, 2013 

Email sent to AESRD 

• Mic hael Preston (Stantec ) ema iled  Mr. Moyles on April 12 and  p rovided  a  c opy of the d ra ft p rotoc ols for the p re-c onstruc tion c aribou hab ita t assessment 
to sa tisfy Cond ition 7 of Certific a te GC-121. 

• Mr. Moyles ema iled  Mr. Preston on April 26. His ma in c omments a re below: 
− Mr. Moyles ind ic a ted  tha t desc rip tion of c ritic a l a ttributes of c aribou hab ita t should  be expanded based  AESRD knowledge of the Chinc haga herd  

range. A desc rip tion of hab ita t types important to c a ribou was p rovided  based  on AESRDknowledge of the range. 
− Mr. Moyles sta ted  tha t the c onstruc tion and  opera tion of the Chinc haga Sec tion would  have impac ts extend ing further than 30 m from the ROW and 

tha t hab ita t da ta  c ould  be c ollec ted  500 to 1000 m outside the Projec t footp rint. 
− Mr. Moyles asked  if the p roposed  effort of 60 to 80 survey sites was fina lized  and  if the sites had  been c hosen. 

• On June 6 Lisa  May (NGTL) ema iled  a  letter from Mr. Preston to Mr. Moyles responding to Mr. Moyles c omments of the d ra ft p rotoc ols. Mr. Preston’s key 
response points a re below: 
− All of the hab ita ts desc ribed  by Mr. Moyles would  be c onsidered  as part of the ec osite identific a tion c omponent of the hab ita t assessment. Mr. 

Preston agreed  tha t these hab ita ts a re important to c a ribou, and  tha t they a re a  c omponent of Tab le 1 of the federa l rec overy stra tegy. 
− Mr. Preston ind ic a ted  tha t an assessment of Projec t effec ts had  been c ompleted  a t both loc a l and  reg iona l sc a les and  tha t the p re-c onstruc tion 

c aribou hab ita t assessment was designed  to help  develop  the fFina l CHRP and  OMP spec ific  to the ROW. 
− The fina l number and  loc a tion of sites was yet to be determined . Plots would  be estab lished  in appropria te loc a tions sub jec t to hab ita t va riab ility and  

rep lic a tion. 

AESRD Dave Moyles 

Don Williams 

Austin Babb  

June 26, 2013 

Meeting 
• Mr. Moyles c onfirmed he agreed  with the “ like for like ”  restora tion approac h of p lanning restora tion to matc h the existing landsc ape of up land  and  

lowland / wetland  vegeta tion. 
• Mr. Moyles c onfirmed he like the mound ing approac h for line of sight barriers espec ia lly in lowland / b lac k spruc e a reas. 
• Range p lans haven’ t been sta rted  for the Chinc haga Herd . He doesn’ t want to c ommit to any “ spec ia l a reas”  o f c onc ern or priority for Offset Measures 

bec ause of shifts in behavior tha t may not be reflec ted  in the development of the p lan as well as yearly weather and  snow c ond itions. 
• Mr. Moyles would  like to be c onsulted  and  possib ly work with TransCanada PipeLines Limited  TCPL to exp lore more site spec ific  loc a tions for Offsets. 
• Mr. Williams wasn’ t sure how the Offsets Measures stra tegy and  the existing land  d isposition system will work together but he would  open the c onversa tion 

when TransCanada PipeLines LimitedTCPL has more spec ific  loc a tions in mind . 

AESRD Dave Moyles June 13, 2013 
Phone c a ll 

• AESRD requested  a  c oord ina ted  approac h to c aribou p rotec tion p lanning ac ross NGTL’s p rojec ts. 
• NGTL has c ollabora ted  with federa l and  p rovinc ia l regula tors in va rious jurisd ic tions, p romoted  a  c oopera tive group  of p rojec t and  c onsulting sta ff to 

ac hieve c onsistenc y between p rojec ts and  made an effort to c oord ina te and  c ombine p rojec t meetings with regula tors. 

AESRD Dave Moyles June 21, 2013 

Field  visit 
• Aerial overflight of the NWML Timberwolf and Cranberry Sec tions to review work completed to date and to discuss potential restoration measures to be 

implemented. AESRD noted that access is not an issue spec ifically on the Timberwolf Sec tion and acknowledged the challenges of restoration. Mr. Moyles 
suggested that d ifferent treatments could be applied in an effort to learn what is most effec tive. 

• Comments are addressed in the CHRP. The habita t restoration presc rip tion considered locations where access c ontrol is a priority. The presc ribed measures were 
developed to inc lude various restoration treatments. Combined with monitoring the implementation of the CHRP is expec ted to contribute important 
information regarding effec tiveness of habita t restoration in boreal habita ts. 

AESRD Dave Moyles June 26, 2013 
Field  visit 

• AESRD ind ic a ted  the like-for-like restora tion approac h is p referred , whereby restora tion p lanning a ims to matc h the existing landsc ape of up land  and  
lowland / wetland  vegeta tion. Mound ing for (ac c ess) barriers in lowland / b lac k spruc e a reas is an ac c ep ted  approac h by AESRD. 

• AESRD has not yet sta rted  Range Plans and  c annot c ommit to any spec ia l a reas of c onc ern or priority for restora tion measures a t tha t time. 
• Comments a re addressed  in the CHRP. like-for-like hab ita t restora tion is inc orpora ted  into the goa ls, ob jec tives and  restora tion p resc rip tion 
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Table 7 Summary of Consultation with Federal and Provincial Authorities 

Agency Name Date and Method Details 

Provincial Agencies (cont’d) 

AESRD Dave Moyles, 
Don Williams, 

Alan Carson, 

Austin Babb  

August 29, 2013 
Conferenc e c a ll 

• Projec t sta tus, objec tives and timelines of the NWML CHRP were briefly reviewed. Discussion points focused on the use of woody debris, controlling invasive 
spec ies and grasses from adjacent rights-of-way, mounding, shrub staking, line-of-sight breaks and revegetation.  

• Rollback is useful for access c ontrol. Forest Officer has seen the log berms on the Cranberry Sec tion; since they are isola ted features, they are likely not enough to 
c reate a continuous ladder or fire hazard. It is comparable to the brush piles that forest harvest operators leave in cutb locks without issue. Refer to Tim Vinge’s 
work rela ted to mounding densities and rollback. Contac t Marty O’Byrne for information on p lanting densities and target survival. In genera l, 1,200-1,600 
stems/ha is common in forest industry for planting densities, depending on the spec ies and site. Avoid the hinge of the mound pile for p lanting (variab le with site 
conditions and spec ies).  

• From wildlife management perspec tive, recommend that focus should be on avoiding attrac tion of wildlife to the right-of-wayROW. There have been issues with 
seeded barley along the Chinchaga Trunk Road attrac ting bears and ungulates. Herb ic ide applic ation is a viab le option to control graminoid spec ies 
competing with seedlings; to be used with caution and in consideration of sensitivities (proximity to water, etc .). 

• Ramp-over areas in black spruce lowlands are a good measure. Recommend protec ting in winter c lean-up and not p lanting anything to extend them (unlikely 
success of tree seedlings; do not introduce willow). Natura l regeneration as a revegetation method in the lowland areas makes sense. Targeting regeneration of 
natural vegetation (% cover) as opposed to tree stem density is logica l. No noxious weeds is a good target. 

• Like-for-like restoration is ideal. Where willows are present, willow staking is a  viable option. Do not p lant willows in areas where they don’t currently grow. Willow 
staking in bio-engineered riparian banks should be done in a manner that will not compromise the effec tiveness of erosion control measures (e.g., soil wraps). 

• Open sight-lines are the nature of the vegetation communities in the lowland areas. Concern with line-of-sight is relevant to the up land forest areas. Access 
control and line-of-sight measures should be implemented where they make sense; c ontrol measures are not warranted where they will be ineffec tive (e.g., 
ad jacent to roads) for the sole purpose of breaking the line-of-sight every 500 m. 

• AESRD enc ourages trying different measures and monitoring to see what is effec tive. 
• Comments are incorporated into the goals, objec tives, targets, restoration presc ription and monitoring plan. 

AESRD Dave Moyles  Marc h 27, 2015 
Email sent 

• Sent revised  Fina l CHRP for Chinc haga for review and  c omment. 
• Ema il response form Mr. Moyles on April 7, 2015 ind ic a ting tha t the CHRP was rec eived  and  c omments would  be p rovided .  
• Comments will be inc orpora ted  when p rovided . 
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Regards, 

STANTEC CONSULTING LTD. 

 
Tyler Muhly, Ph.D. 
Wild life Biolog ist 
Phone: (250) 655-2305 
Tyler.Muhly@stantec .c om 

Reviewed by: 

 
Derek Ebner, M.Sc ., P.Biol. 
Senior Wild life Biolog ist 
Phone: (403) 750-2441 
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APPENDIX A PRELIMINARY CARIBOU HABITAT RESTORATION 
PLAN FOR THE NOVA GAS TRANSMISSION LTD. 
CHINCHAGA LATERAL LOOP NO. 3 (CHINCHAGA 
SECTION) 
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APPENDIX B CHINCHAGA LATERAL LOOP NO. 3 
(CHINCHAGA SECTION) PROJECT – ENVIRONMENTAL 
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