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N |Addre |Topic |Reviewer Preamble Reviewer Request |Response
o |ssed
. |To:
Liidlii Kue First Nation (Ft Simpson) (LKFN) - Trieneke Gastmeier
1 |GNWT | Vol 3, |The Sahtu Land Use Plan is included in this document, and Please include the | The GNWT previously responded to a similar request in MVEIRB
-INF 1of though the Dehcho Land Use plan is still under development, |relevant portions of | Round 1 IR#40.
(Infras |13, documents will be forthcoming in 2025. the Dehcho land
tructu |14.0p use plan in this The 2006 Final Draft Dehcho Land Use Plan (dDLUP) was not
re) 14- 2, scope document as |approved by the Government of Northwest Territories (GNWT),
14A p they become and the Government of Canada and, so there is currently no land
5,15.0 available, and use plan in place in the Dehcho Region. The Dehcho Land Use
p1, address these in the | Planning Committee (the Committee) continues to revise the
16.0 following sections. | Draft Interim Plan. Respecting the ongoing revision of the dDLUP,
p3 and the lack of an approved document at the time of filing of the

Developer’s Assessment Report (DAR), the management
direction provided by the dDLUP, and the Conservation Zones
and Special Management Zones described in the dDLUP were not
applied to the Mackenzie Valley Highway Project (the Project).
Other information contained in the dDLUP was considered in the
DAR. The dDLUP describes the cultural importance of traditional
lands and resources to Dehcho First Nations and Sahtu Dene and
Métis peoples; refers to important cultural areas and harvesting
locations; lists culturally important plants, animals, and fish; and
stresses the importance of traditional values and principles in
land use planning. This information was incorporated into the
DAR where appropriate.

The Dehcho Land Use Plan Background Report (Dehcho Land Use
Planning Committee [DLUPC, 2006]) was reviewed during the




development of the DAR, but not directly incorporated, because
there was more relevant and timely detailed scientific literature,
available datasets, engagement input, and project-specific data
and mapping available or collected for the project-specific study
areas.

GNWT
-INF
(Infras
tructu
re)

Vol 3,
1of
13,
14.00p
14-5;
14.0p
14- 29

GNWT response to comments does not adequately address:
"which affects the land and the permafrost and can influence
the flow of creeks; Community engagement participants
stated there are increased landslides and sloughing and
permafrost thawing, accelerated by climate change." In the
DAR, it is stated warm discontinuous permafrost found within
the PDA is especially susceptible to degradation. Given the
term of operation (and even the duration of construction), it
is likely that the extent of warm discontinuous permafrost
will increase over the course of the project. Consideration of
the evolution of permafrost thaw over the course of the
construction and operation phases are important.

Address anticipated
but unpredictable
changes to
hydrologic systems
(and ground
stability) posed by
climate change in
proposed design.
Implement
monitoring for
change detection
and early warning
system for
landslides,
permafrost thaw,
and changes in
hydrology. Consider
that land types
which are
considered stable
under current
thermal conditions
may not be stable in
the future (directly
or indirectly related
to the project)

For clarity, the GNWT reproduces the full text of Table 14.1 of
the Developer’s Assessment Report (DAR) paraphrased by the
reviewer as:

¢ “NWRRC study participants observed that weather in the TLRU
study area has changed over the last few years, attributed to
cumulative effects and warming temperatures, which affects the
land and the permafrost and can influence the flow of creeks.”
(NWRRC, 2023)

¢ “Community engagement participants stated there are
increased landslides and sloughing and permafrost thawing,
accelerated by climate change.” (from April to July 2022
Engagement)

The GNWT'’s response to comments in Table 14.1 of the DAR
identifies some of the ways that these concerns will be addressed
in design. The GNWT’s approach to design, including
consideration of permafrost, is detailed in the preamble to R2
LKFN IR#12.

Clearing of the right-of-way and associated changes to the
surface geothermal regime, and climate warming together
contribute to the anticipated permafrost degradation noted in
the request. Importantly, geothermal modeling used to provide
insights into these anticipated processes is highly dependent on
the accuracy of the input parameters. Modeled results are
therefore not considered absolute, but rather one line of
evidence among many to inform decision-making which will be
used by the GNWT.




Findings from the 2006 Mackenzie Gas Project (MGP) study, as
well as similar studies, highlight that in the short-term, during
construction, clearing of the right-of-way and the associated
alterations to the surface geothermal regime will have the most
immediate impact on permafrost degradation.

Climate conditions have evolved substantially since the MGP
work was conducted in the early 2000s, with present data
indicating that climate change has been intensifying. Over the
long term, the sustained effects of climate change could surpass
the initial impacts of right-of-way clearing, and related
alterations. This longer-term warming of the climate has the
potential to become the dominant driver of permafrost
degradation over the long-term design life of the road.

Recognizing that both short-term and long-term factors influence
permafrost dynamics, these factors will be evaluated during
construction and long-term road operation, acknowledging their
varying impacts over time.

The GNWT has detailed how monitoring activities included in the
Draft Permafrost Protection Plan (PPP) will be implemented
(Volume 5 of the DAR). These activities will emphasize early
detection of changes in permafrost in the Project development
area and local assessment area, including visual inspections,
ground temperature monitoring, and climatic data reviews. As
mentioned in the In DAR section 24.5.2, the GNWT committed
to:

e Periodic surrounding surface surveys using remote sensing
techniques every 5 to 20 years to identify areas where surface
features such as ground elevation, vegetation cover, surface
water flow, or areas of pond development have changed

¢ Visual observations of embankment performance (e.g., signs of
cracking, sloughing) and the effectiveness of roadway design and




mitigation measures with regard to modification of drainage
conditions (e.g., presence of ponding water or winter icings)

¢ Engineer inspections after severe events to verify the integrity
of roadway and drainage systems

* Frequent inspections of the performance of the infrastructure
(e.g., culverts are clear in the spring and the fall)

¢ Where permafrost is encountered and where practical,
monitoring of the thermal regimes to assess if the embankment
performs as designed.

¢ Monitoring of the thermal regime of representative terrain
types along the corridor is important for assessing embankment
performance against thermal change in undisturbed terrain.
Regular monitoring of road maintenance efforts and climate data
to better correlate the change in road surface with climate-
related parameters and their potential changes

While the GNWT recognize that additional follow-up monitoring
and adaptive management may be needed as the Project
advances beyond the activities currently included in the PPP, it is
expected that the current monitoring commitments will prove
effective in reducing potential effects of the Project on
permafrost and hydrologic systems.
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Vol 3,
1 of
13,
1400p
14- 8,
p 14-
17

Effect pathways for permafrost thaw are missing.

Add the following to
effect pathways:
permafrost thaw
resulting from road
use and
maintenance (snow
clearing and
storage, grading,
right of way
maintenance,

Effect pathways related to construction, operation, and
maintenance activities are included in Section 14, Table 14.2
(Potential Effects, Effects Pathways, and Measurable Parameters
for Terrain, Soils, and Permafrost) of the Developer’s Assessment
Report (DAR). The identified pathways include permafrost thaw
resulting from activities such as vehicle traffic and clearing during
construction; and from changes to local drainage pattern,
erosion, and/or ponding along the embankment, including
effects of snow distribution on the ground thermal regime during
operations (road use) and maintenance activities. These activities




traffic, dust, surface
wetting for dust
control, vegetation
clearing).
Recommend adding
a snow
management and
mitigation section
to the PPP.
Techniques such as
snow compaction,
clearing, fencing,
and shields can all
be used as
mitigation
techniques in thaw-
sensitive areas. A
plan for snow
storage and
reduced build up on
shoulders should be
discussed.
Vegetation is a key
factor preserving
permafrost
conditions,
modifying canopy
cover, and
compacting organic
soils have clear
interaction with
permafrost
conditions. Lateral
extension of
permafrost thaw
beyond directly

involve potential project interactions with permafrost during
operations and maintenance activities, as indicated in Table 14.4
of the DAR. Activities such as grading and dust control will have
limited interaction with permafrost since they are performed on
the road surface. As explained in Section 5.4.6.2 of the DAR, and
illustrated in Figure 2, embankment is placed directly on the
ground surface. Road base is thereafter placed on the
constructed embankment and compacted; therefore, these
activities do not interact with terrain, soils, and permafrost.

The draft Permafrost Protection Plan (PPP; Section 5 of the DAR)
accounts for potential permafrost thaw from snow accumulation
along the sides of the road embankment. The timing of this effect
will be updated in Table A.1 as part of the DAR Addendum to
include the operations and maintenance phase as well.

As stated in the PPP, the monitoring program will study the
thermal regime of the infrastructure and surrounding area, and
how factors such as surface ponding, revegetation, and patterns
of snow accumulation affect the thermal regime. These
monitoring activities will assist in adaptively managing the design
and maintenance activities aimed at protecting the ground
thermal regime where needed, and in identifying specific areas
where mitigative or restorative efforts may be required.

With regard to snow management and mitigation, Table A.1 of
the PPP details potential mitigation techniques that may be
employed where needed to protect the infrastructure from the
effects of permafrost thaw, such as the following:

e Accumulated snow drifts may be plowed or flattened to reduce
the potential long-term effects on permafrost.

* Snow removal, if required, will be focused on the lee side of
higher sections and where snow tends to drift.




impacted ground
regions through
lateral heat transfer
and advection with
natural or altered
groundwater
systems. These
factors will affect
permafrost thermal
conditions and
should also be
mitigated using a
variety of passive
and active
techniques (e.g.
snow clearing
protocols, guidance
on road surface
wetting,
thermosyphons,
etc)

¢ In areas where snow drifting becomes a reoccurring issue, the
below strategies may be implemented to reduce drifting and
accumulation:

- Snow fencing can be installed upwind of road embankments to
keep snow drifts off the road surface and away from drainage
ditches.

- Additional embankment material can be added alongside
slopes to decrease the slope gradient.

While various techniques will be applied to prevent or mitigate
project-induced permafrost degradation along the roadway, it is
well understood that permafrost under and near the
embankment will continue to change as a result of the Project
and natural factors such as climate change. Residual effects from
changes to permafrost within the Project development area and
portions of the local assessment area are, therefore, expected to
be long-term as the road will be permanent, and irreversible as a
return to baseline conditions will not be achievable (Section
14.4.4.3 of the DAR).
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13,
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14- 8;
Vol 4,
235p
23-8

Key measurement and monitoring of parameters for
permafrost thaw are missing in several areas throughout the
report. These are necessary to characterize the heterogeneity
of permafrost in the project area and establish baseline
conditions. For example, the proposed thermal regime
monitoring may not fully capture permafrost health in
"warm" (near freezing-point) permafrost.

Measurement of
ground ice content
through
geotechnical
measurement
(ERT/GPR). Thermal
regime monitoring
may not fully
capture permafrost
health in "warm"
(near freezing-
point) permafrost.

Using currently available data, and data planned to be captured
as part of future geotechnical investigations, it is expected that
sufficient permafrost-related information will be available to
document ground ice conditions, and capture relative
heterogeneity of permafrost across the alignment to support
highway design. Geotechnical methods provide more reliable
information about soil conditions than geophysical techniques,
such as those identified by the reviewer. Existing information is
adequate to support the environmental assessment predictions.

Site-specific data obtained from both historical and recent field
investigation programs, such as those referenced below, were
used to document baseline conditions along the alignment route.
This includes published literature data, online database records,
and findings from recent geotechnical studies conducted for the




GNWT along the Mackenzie Valley Winter Road. A complete list
of references used to support the baseline characterization of
permafrost conditions for the purpose of environmental
assessment is presented in Chapter 14 of the Developer’s
Assessment Report (DAR).

In 2020, Tetra Tech Canada Inc. (Tetra Tech) completed
geotechnical and geophysical investigations in support for
advancing design and engineering of the Mount Gaudet Access
Road (MGAR) near Wrigley, and the Prohibition Creek Access
Road (PCAR) near Norman Wells which are expected to be
upgraded to an all-season highway standard as part of the
Mackenzie Valley Highway (a portion of the PCAR has now been
constructed) (Tetra Tech, 2020a; 2020b; 2020c; 2020d). The
geotechnical and geophysical findings presented to GNWT as
part of these studies were referenced in Section 14 of the DAR to
better document local subsurface conditions. Similar
geotechnical investigations will be conducted along the MVH
route as part of the design process. These studies provide
examples of the type of detailed sitespecific information
collected to support highway design, compared to the type of
information used during environmental assessment to support
effects predictions, but also illustrates how available information
has been used.

Regarding thermal regime monitoring, included in Tetra Tech
studies were the installation of eleven multi-bead ground
temperature cables. These cables are still in place and monitoring
permafrost. Data obtained to date (2022) confirmed that
permafrost encountered along those alignment sections are
characterized as “warm”, with average temperatures being near
the thawing-point (e.g., between 0°C and -2°C). Ground
temperature monitoring will be initiated at key terrain locations
along the full MVH route, and the summary of subsurface
conditions encountered along the MGAR and PCAR study areas
will be used, alongside the additional data collected from future




geotechnical programs, to support the next stage of engineering
design.

In addition to the borehole drilling program, two geophysical
methods were used to investigate permafrost along the PCAR
and MGAR: Capacitively Coupled Resistivity and Ground
Penetrating Radar. Data obtained from these surveys were used
in conjunction with boreholes and laboratory findings to
document the variability of subsurface conditions across various
terrain types (as represented by surficial geology such as till,
glaciofluvial, glaciolacustrine deposits, etc.). Where relevant, the
Project will incorporate regional geophysical data from other
organizations, and implement or facilitate local geophysical
investigations to spatially extend substrate characterizations
from geotechnical drilling at spatial scales similar to the PCAR
and MGAR, where needed to support design.

Additional geotechnical field investigations will be conducted to
support highway design. The combination of activities and
analyses to be included in these investigations will be chosen
based on specific geotechnical parameters required to advance
roadway design (e.g., borehole drilling, geophysical surveys,
material sampling, laboratory analyses, thermal monitoring, and
modelling, etc.).

GNWT
-INF
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The map of assessment area shows that RAA often
encompasses the Mackenzie river, but not systematically, and
there is no downstream monitoring proposed on this
waterway. The discussion of permafrost degradation during
the operation and maintenance phase does not include the
potential for retrogressive thaw slumps and interactions with
the Mackenzie river. LAA definition insufficient in some
regions where hydrologic impact is notable: eg where icings
may develop at culverts and redirect GW flow, where surface
water networks are disrupted and effects are felt throughout
the entire downstream catchment (which may extend
beyond 0.5 km), and may also impact underlaying

Justify the use of
500 m as the LAA,
particularly where
this overlaps with
the MacKenzie
River. Consider if
this should be
adjusted in areas
where the
alignment intersects
water crossings,
which will extend

The local assessment area (LAA) for terrain, soils, and permafrost
is the area within 500 metres of either side of the proposed road
alignment route centerline, access roads, and quarry and borrow
sources. This buffer is considered adequate to capture the area
within which measurable project-related effects on terrain, soils,
and permafrost (direct or indirect) may occur. While the buffer
overlaps the Mackenzie River at a few locations, the area of
interest for the assessment of effects specific to terrain, soils,
and permafrost consists of the overland area only. The LAAs for
surface water quantity and groundwater quantity are defined in
Section 15.1.4.1, and the LAAs for surface water and sediment
quality, and groundwater quality are defined in Section 16.1.4.1.




p 24-
16

permafrost. The establishment of assessment areas for
groundwater does not include the vertical depth to be
assessed. Groundwater flow paths can extend up to 100s of
meters in the subsurface depending on permeability,
gradients, and heterogeneity. Inclusion of the scope of the
assessment is essential. In addition, the lateral extend of
groundwater impact is intimately linked with the depth of
study - deeper flow paths operate on much larger lateral
scales.

beyond 500 m up or
downstream.
Address the
concern of changes
in the course of the
Mackenzie and
allow either for
bank cladding in
areas where the
road cannot be
located a safe
distance from the
river, or consider
locating the ROW
sufficiently far from
this watercourse,
especially in regions
where tributaries
join the river (and it
is most subject to
change).

Consider
3D assessment area
for groundwater
and contextualize
the vertical extent
with the lateral
extent. Consider the
diagram in appendix
16A (5.1) the
regional GW flow
network extends to
the GW divide
beyond the sline
river formation, is
this extent reflected

The GNWT has considered ongoing changes in the course of the
Mackenzie River and other geoprocesses within the LAA in
relation to the proposed alignment. Where required, further
adjustments to the horizontal highway alignment will occur as
part of the detail design process is unstable terrain conditions
(including shoreline erosion), that have potential to impact the
project are observed.

While the GNWT recognizes that groundwater flow paths can
extend for hundreds of meters in subsurface formations, it is
anticipated that interactions between the project groundwater
will primarily occur at relatively shallow depths (e.g., in the range
of elevations separating the road surface to the Mackenzie River
channel).

Along the alignment, groundwater flow will proceed within
unfrozen zones (taliks) located alongside and under the central
portion of the road. To promote drainage, the sections of the
highway located in permafrost (as well as other sections not in
permafrost) will use equalization culverts, sized according to
anticipated winter flows, at all low spots to allow passage of
groundwater across the road and re-connection to the
groundwater regime. Based on the documented baseline
conditions, extending the LAA or regional assessment area to a
larger/deeper footprint (i.e., both lateral and vertical extents) is
not expected to result in changes to potential project-related
effects on permafrost or groundwater.




in the RSA?

GNWT | Vol 3, |Description of timing includes no sensitivity with the example | Change this While increased loads on non-frozen soils would result in ground
-INF 1of that winter activities do not impact frozen soils. Though there | category to "low deformation, winter activities on frozen soils (e.g., vehicular
(Infras |13, are no obvious direct impacts, indirect impacts are easily felt |sensitivity" so as traffic) are not expected to result in measurable impacts on soils,
tructu |14.0 p | even when soils are frozen through compaction or alteration |not to indicate that |terrain or permafrost.
re) 14- 11 | of snowpack, increased load on soils resulting in deformation |these activities
etc. should have no The GNWT acknowledges the possibility of localized changes to
measurable impact |frozen soils, changes that may be measurable in a laboratory
on the system as setting. The definition has been changed to “No to low
they are likely to sensitivity”.
have a small impact
Mitigation measures specific to winter activities will be
implemented during construction activities to reduce impacts to
frozen soils. Examples of winter mitigation measures include
limiting off-road travel to frozen conditions (approximately
December 15 to April 1; where possible), maintaining a minimum
of 10 centimetres of packed snow on frozen off-road travel
surfaces.
Based on the expected absence of measurable impacts to frozen
soils, the description of the timing of residual effects on terrain,
soils, and permafrost, collectively, in Table 14.3 (Chapter 14,
Section 14.1.5 of the Developer’s Assessment Report) can be
described as “no sensitivity”.
GNWT | Vol 3, |Data scarcity is a pervasive issue across the region, and Extend While the GNWT recognizes the overall scarcity of site-specific
-INF 1 of existing data is often outdated (e.g. 1970s investigation reconnaissance to | permafrost data across the region, the prediction confidence in
(Infras |13, reports for roadway alignment), but reconnaissance was data sparse areas as | the existing data is considered adequate to properly assess
tructu |14.0 p | completed for the borrow and quarry sites. Further well as regions most | permafrostrelated effects. This confidence is based on
re) 14- 12 |reconnaissance is recommended for areas with poor data susceptible to professional judgement, the overall quality of publicly available
Vol 4, |quality or missing data, as well as areas most susceptible to change at the and project data, experience learned from similar projects, as
24.4 p | climate change to understand baseline conditions in more assessment and well as the expected effectiveness of the proposed mitigation
24 - detail.Given the dated nature of figure 4.2 in 14A and the design phase such | measures.
20, stated dependence on recent (2020) site investigations by that construction is
PPP- |tetratech, can you re-classify the reaches of the MVH based | not delayed by the | The GNWT’s commitment to permafrost monitoring is described
17,14A | on permafrost type? Literature review is based primarily on | discovery of in the Permafrost Protection Plan (Volume 5 of the Developer’s

-22,

technical reports and does not include recent scientific

unfavourable

Assessment Report). Thermistors will be used at specific




28 and
throug
hout
outdat
ed
data

literature.

conditions. Use all
available climate
data to verify
observed patterns
and extrapolate
trends across the
specified regions.
Extend literature
review to include
recent scientific
findings, water
quality data are out
of date. Consider
monitoring in
maintenance
activity and
increase
environmental data
collection not only
to determine
impact of
infrastructure
development, but
to predict changes
to infrastructure.
Extend ground
temperature
monitoring and
include a map of
current monitoring
locations.

locations, representative of key terrain types along the Wrigley
to Norman Wells right-of-way (ROW), to provide information
such as ground temperature to inform mitigation measures for
design and identify how the thermal regime changes over time.
Ground temperature instrumentation was installed in summer
2020 (Tetra Tech, 2020a; b). Additional monitoring
instrumentation may be identified during final design and
installed during construction of the Project. The details regarding
the instrumentation setup (i.e., instrument type and locations,
data collection schedule, etc.) will be confirmed as the highway
design advances. These existing ground temperature monitoring
locations are presented on a map found in Appendix 14A, Figure
14.6 of the Developer’s Assessment Report (DAR). This data will
be used to inform the potential impact of infrastructure
development, as well as to monitor predicted changes to
infrastructure over the lifetime of the project.

Regarding the use of available water quality data, the GNWT
previously provided a detailed response to Online Review System
LKFN-28 during the public review of the DAR.

GNWT
-INF
(Infras
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PPP -
17,

monit
oring

The assessment of sparse weather station data as a proxy for
an interpretation of climatic data is inadequate and does not
sufficiently complement ground temperature monitoring to
establish the continued health of permafrost. An action plan
to increase data availability to anticipate and predict changes

Include monitoring
of: soil moisture,
ground settlement,
heave and
subsidence,

The GNWT has detailed how monitoring activities included in the
Draft Permafrost Protection Plan (PPP) will be implemented
(Volume 5 of the Developer’s Assessment Report [DAR]) to
monitor the infrastructure and changes to surrounding terrain
and permafrost. These activities will emphasize early detection of




to the road, and to enhance early detection of road failure
through monitoring could be a key element to maintenance.
It is unclear where current ground temperature monitoring
equipment is installed, whether its coverage is adequate to

interpolate the behaviour in each land cover type and region.

Regardless of the existing installation, post-construction
thermistor installation within the ROW, on the embankment,
and on the road itself are invaluable tools for the early
detection of thermal deterioration of infrastructure.

changes in surface
albedo, visual
evidence of
cracking,
deformation,
sliding, water tracks
and flow pathways
changing over time,
changes to
permafrost stability
(e.g. RTS) in RAA.

changes in permafrost in the Project development area (PDA)
and local assessment area (LAA), not the regional assessment
area, including visual inspections, ground temperature
monitoring, and climatic data reviews. The rationale for focusing
the monitoring activities to the Project PDA and LAA, is that it is
within these areas that measurable project-related effects on
terrain, soils and permafrost (direct or indirect) are expected to
occur.

As noted in the GNWT'’s response to Round 2 LKFN IR#2 and
initially detailed in Section 24.5.2 of the DAR, the GNWT has
committed to:

¢ Periodic surrounding surface surveys using remote sensing
techniques every 5- to 20 years to identify areas where surface
features such as ground elevation, vegetation cover, surface
water flow, or areas of pond development have changed

¢ Visual observations of embankment performance (e.g., signs of
cracking, sloughing) and the effectiveness of roadway design and
mitigation measures with regard to modification of drainage
conditions (e.g., presence of ponding water or winter icings)

¢ Engineer inspections after severe events to verify the integrity
of roadway and drainage systems

* Frequent inspections of the performance of the infrastructure
(e.g., culverts are clear in the spring and the fall)

* Monitoring of the thermal regime of representative terrain
types along the corridor is important for assessing embankment
performance against thermal change in undisturbed terrain.
Regular monitoring of road maintenance efforts and climate data
to better correlate the change in road surface with climate-
related parameters and their potential changes.




While the GNWT recognizes that additional follow-up monitoring
and adaptive management may be needed as the Project
advances, it is expected that the permafrost mitigation
measures, combined with proposed monitoring will prove
effective in reducing potential effects of degrading permafrost on
the Project and on hydrologic systems.

GNWT
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PPP -
15

Training staff to identify issues may also be augmented by the
appropriate selection of monitors with knowledge of local
terrain

Partner with the
Guardian program

The GNWT recognizes the value of partnership with Indigenous
Guardians, particularly as it relates to the planning and
implementation of project specific monitoring programs. As
discussed in the GNWT’s responses to Online Review System
(ORS) LKFN-23 and ORS LKFN-27, and Round 1 tiidln Kye First
Nation IR#06 and IR#08, the GNWT is committed to working with
the tiidli Kye First Nation, other Indigenous governments, and
specific other affected parties (such as Renewable Resources
Councils) to explore opportunities for local involvement,
including Indigenous Guardians, in Project-specific monitoring
throughout all phases of the Project, to the extent reasonably
practicable.

Draft (environmental) management plans that include potential
for Indigenous Guardians participation in monitoring include:

¢ Wildlife Management and Monitoring Plan (Draft included in
Volume 5) (e.g., R1 LKFN IR#02)

e Water Monitoring Plan (Draft included in response to R1
MVEIRB IR#74) / Fish and Fish Habitat Protection Plan (Draft
included in Volume 5) (e.g, R1 LKFN IR#06, IR#09)

¢ Heritage and Sites Protection Plan

¢ Permafrost Protection Plan (e.g., R1 LKFN IR#08, IR#23)

e Fisheries Management Plan

The GNWT is proposing the establishment of a Wildlife and




Fisheries sub-working group of the Mackenzie Valley Highway
(MVH) Corridor Working Group (CWG) to further refine review,
discuss and refine the specific road-related monitoring questions
and then discuss the different methods that are available to
answer those questions (advantages, disadvantages,
opportunities for community involvement in data collection,
relative costs, etc.), and identify preferred options.

The GNWT has proposed to establish the MVH CWG no later than
one year prior to the commencement of construction. However,
planning is underway for additional engagement with Indigenous
governments, including LKFN, and specific other affected parties
on this approach. It is the GNWTs intent to initiate the
development of Terms of Reference(s) for the MVH CWG, and
Sub-Working Group(s), prior to the forthcoming Project Hearings,
such that these working groups can be established and begin
collaboration sooner, provided funding can be secured for
implementation.
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Mapping was performed based on surface materials,
expression, depth to bedrock, and processes, but not
vegetation or permafrost probability/permafrost mapping/ice
content mapping. Data describing soils along the route is
drawn from coarse resolution and potentially outdated
databases. Though data scarcity across the North is
challenging, in the context of this project, the coverage of
organic soils is critical to understanding thermal and
mechanical properties. These soils change based on climate,
slope stability, and wildfire among other processes. Many of
the listed products are also not ground-truthed in the region
of interest. Data on landslides is similarly at least 10 years
old, which is potentially inadequate in a rapidly thawing
permafrost environment.

Include the
following maps in
the design of the
alignment, and plan
ground-based
investigations and
validation of soil
texture:

- Vegetation
(important for
ecosystem
protected
permafrost).

- More recent
permafrost
distributions maps
(e.g., Obu et al
2019,

The GNWT thanks the reviewer for additional regional
permafrost-references. Information contained within these
documents will be reviewed in advance of the development of
the detailed design.

The GNWT recognizes that permafrost environments are highly
dynamic, and often experience unprecedent rates of changes,
which may be attributed to climate change. While increased
baseline assessment studies, including mapping, could
strengthen the understanding of permafrost and its interaction
with other key ecosystem components, the terrain-related
information compiled to support the effect assessment is
considered adequate.

As explained in the GNWT’s response to Round 2 LKFN IR#12, the
highway design is not complete. Additional site-specific studies
will be completed to inform detailed design and permitting. The
following are examples of studies that will be used to advance




10.1016/j.earscirev.
2019.04.023).

- Use of
thermokarst
mapping being
conducted by NTGS.
- The Canadian
Water Resource
Vulnerability Index
to Permafrost Thaw
(Spence et al 2020,
10.1139/as-2019-
0028).

- Ground ice map of
Canada (O'Neil et al
2020).

- Remote sensing
mapping of Icings
(both river and
ground icings can
often be observed
from late spring
imagery, once snow
has melted)

- How do the 2020
measurements
differ from the
1995/2000
mapping? Can you
extrapolate from
this difference to
infer relative rates
of change across
the region? The
assessment of
permafrost is based

the Project’s design:

¢ Additional hydrotechnical and icings (aufeis) investigations at
watercourse crossings for culvert design, as needed

¢ Detailed terrain analysis, geotechnical and thermal
investigations, and topographic survey for embankment design

¢ Geotechnical investigations at deep road cuts and selected
water crossings

¢ Ground temperature readings at existing monitoring points

¢ Engagement with GNWT and academic specialists familiar with
available and ongoing terrain mapping in the Mackenzie Valley
and the Northwest Territories’ Thermokarst Mapping Collective
project.

Should the Mackenzie Valley Environmental Impact Review
Board recommend approval of the Project, the Project will
proceed to the regulatory review phase. Details from the studies
listed above will be provided during the regulatory review. The
GNWT will also share the results of studies done to inform
detailed design and permitting with tiidli Kye First Nation as part
of GNWT’s ongoing engagement with tiidlu Kye First Nation.




on studies from
1991 by Nixon et al
(table 4.5) which is
even older than the
data from figure
4.2. Given our
knowledge of the
evolution of this
landscape, more
recent data is
needed.
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Table 14.5 - Terrain conditions may also be affected by
permafrost thaw processes leading to failure of slopes, thaw
slumps, active layer detachments, and failures in ground
competency

Include these
thermally-driven
effect pathways,
and consider re-
alignment where
they ocurr

The GNWT acknowledges that terrain conditions may also be
affected by permafrost thaw processes resulting from project-
related ground disturbance, leading to failure of slopes, thaw
slumps, active layer detachments, and failures in ground
competency.

As discussed in the Permafrost Protection Plan (Volume 5 of the
Developer’s Assessment Report [DAR]), there is a very close
relationship between physical erosion (e.g., the mobilization of
soil particles by water flow) and thermal erosion (e.g., changes to
the thermal regime). It is well understood that thermal erosion
may result in physical erosion (i.e., increase active layer thaw
leading to the occurrence of a slope failure) and vice-versa.

This close relationship between physical and thermal properties
was acknowledged as part of the assessment of potential effects
on terrain, soils and permafrost, including within Table 14.5
(Chapter 14.4 of the DAR) where both the changes in physical
and thermal properties are listed under the potential effect
types.

Detailed terrain mapping and geoprocesses, such as permafrost
thaw and mass movements, have been identified as part of
baseline studies (Appendix 14A of the DAR). Where required,
further adjustments to the horizontal highway alignment may




occur as part of the detail design process, including where
unstable terrain conditions are observed.
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Geotechnical site investigation for the identification of ice-
rich sediment is an invaluable resource in infrastructure
design. Consider the recent re-alignment of the Alaska Hwy
near Whitehorse (in the ibex valley) where the road was
originally constructed on presumed ice-rich sediment, and
thaw slumping along the Takhini river pose a risk to the road.
It is noted that, "Additional geotechnical information to
inform design will be collected once there is certainty of the
alignment routing corridor (upon completion of the
environmental assessment)". We have concerns that there is
not enough flexibility in the design of the alignment route as
new information becomes available and that current designs
are relying on outdated baseline information. In particular,
where new alignment sections are constructed, laying the
road base on top of organic rich soils using a fill-only
technique is more likely to cause adverse effects in the long-
run. Thick (3-8m) organic deposits exist in this region with
porosities of &gt;80%. Considering the life-span of the
project, it can be expected thaw will occur of these ice rich
soils, leading considerable consolidation and ongoing
maintenance and safety issues. In addition, the placement of
construction material directly on frozen ground while it does
protect the immediate integrity of the ground does not allow
for detailed assessment of suitability of substrate materials,
identification of segregated ice or ice-rich conditions, and
does not consider the hydrologic and landscape function of a
region. In addition, organic surface soils and vegetation are
extremely prone to compaction and as they decompose will
cause significant deformation of the road surface. Finally,
throughout the report and PPP, it is often noted that
mitigation measures will be employed "where possible" (e.g.,
"project design will avoid ice-rich areas where possible"), but
there is not description of what will be done if measures are
not possible.

The alignment
routing must be
defined based on
the site
investigation first,
including the impact
on permafrost,
which cannot be
ascertained until
geotechnical
information on
permafrost
conditions is
known. Changes to
road alignment
must be possible
once geotechnical
data is acquired to
adjust for
unexpected
permafrost
conditions.
Consideration of re-
alignment to avoid
particular terrain
units or areas of
concnern is
recommended.
Clarify if organic
soils will be left
beneath new
sections of road or
just on shoulders.
Also clarify if the

Please see the attached response.




thickness of the soil
will determine
whether cut and fill
methods are used.
In wich cases will
re-alignment be
considered? Has
consideration of
road maintenace
requiremetns
factored into these
calculations?
Include a decision
matrix for
evaluating the
appropriateness of
excavation in any
setting based on
impact on
permafrost,
erosion, waterways,
maintenance, and
other factors. While
placement of
materials on frozen
ground may
facilitate access,
subsequent de-
watering of
compacted soils,
and assessment of
their stability under
increased load is
included in
construction
techniques. It




should be expected
that the first
thawing season will
have significant
effects on ice-
bearing soils, and
repairs and
maintenance of
initially laid road
will be required,
especially in terms
of achieving design
compaction. Where
it is not possible to
avoid ice rich
permafrost areas or
otherwise, please
describe what
mitigation or
monitoring
techniques will be
employed (e.g.,
snow management
and
thermosyphons;
realignment).
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Drainage considerations do not include groundwater icings or
culvert dimensioning and anchoring practices appropriate to
permafrost environments. Icings exist in the LAA and further
documentation of their locations will assist in culvert design
and construction with groundwater movement
considerations.

Elaborate on icings
and culvert design
and include icing
mapping in
preparation for final
road alignment.
Consider the effects
of road freezing on
groundwater flow
regimes.

Icings and culvert design

As discussed in the GNWT's response to Round 1 Information
Request (IR) Mackenzie Valley Environmental Impact Review
Board (MVEIRB)#71, no site-specific culvert designs have been
completed. Culvert designs will be completed based on site-
specific flow and channel information as well as geotechnical
information (if needed), as part of detailed design, and once the
route of the highway is confirmed as an outcome of the
environmental assessment. tiidln Kye First Nation will have the




Assessment of icing
risks within the LSA
and RSA would
greatly improve
confidence in
design. Table 14A -
5.4 includes a
length of road
expected to be
affected by
seepage, but the
manner in which
this was determined
is unclear.

opportunity to review and comment on culvert design
information during the water licencing and land use permitting
process. Table 5.2 of the Developer’s Assessment Report (DAR)
identifies the minimum culvert design criteria that will be applied
to all culverts.

The GNWT has already noted specific locations of overflow and
icings communicated as part of engagement on the Project.
These are communicated as descriptive locations (e.g., “north of
Steep Creek”), and as georeferenced locations provided in
private comments on the GNWT’s interactive map tool included
on the “Have Your Say” page (Mackenzie Valley Highway Project
| Have Your Say - Government of Northwest Territories (nwt-
tno.ca). Prior to completing detailed design, the GNWT will
compile and disseminate reports of current overflow/aufeis
locations and extent on the existing Mackenzie Valley Winter
Road (MVWR) to inform the detailed design process of crossing
locations. One of the information sources will be MVWR
maintenance records, and additional observations after the
MVWR is seasonally closed will be recorded as other site-specific
studies are completed to support design. Where icing may be
expected, larger/higher capacity culverts will be installed to
address blockage concerns. Where icings are known or suspected
to be an issue, engineers assume and account for the presence of
icings in the design as a safety factor for the culvert flow
capacity. A safety factor may be applied differently by each
Engineer of Record, depending on the specific site conditions;
therefore, the GNWT does not currently have a specific design
criteria for this. Generally, the culvert will be a larger diameter
than it would be if ice were not accounted for. Once an Engineer
of Record for the detailed design is retained, the exact method to
account for icings in specific culvert design will be determined.
See also the GNWT’s response to R1 CanNor IR#05.

Effects of road freezing on groundwater flow regimes




The GNWT’s response to ORS LKFN-22 explains why the proposed
design approach is not likely to cause groundwater flow path
issues or cause flooding and washouts.

Areas potentially affected by seepage

The length of road expected to be affected by seepage identified
in Appendix 14A, Table 5.4 of the DAR was determined by
compiling the combined length of the proposed alignment
crossing terrain map units for which seepage was added as a
geoprocess (LSA Terrain Mapping, Appendix 14A [Appendix B]).
This mapping is based on the terrain classification system from
Howes and Kenk (1997), where relatively homogeneous terrain
units (or polygons) are delineated on the basis of surficial
materials (e.g., till, glaciolacustrine), surface expression (e.g.,
hummocky, fan), depth to bedrock (e.g., veneer, blanket) or
stratigraphic composition (i.e., identifying the expected
subsurface material), slopes, and geomorphological processes.

The length of road expected to be affected by seepage process
was, therefore, estimated based on desktop interpretation of
terrain conditions where physical indicators (e.g., the presence of
rills, levees and/or flow paths) or vegetation indicators (distinct
vegetation communities) are indicative of water movement.
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By definition, ice-rich permafrost areas are sensitive to thaw
when disturbed. It is likely that no ice-rich permafrost will be
reliably thaw-stable over the lifetime of the constructed road.

Avoid ice-rich
permafrost areas,
and define
monitoring and
mitigation
strategies where

this is not posisble.

The tiidljK(éFirst Nation’s concerns about the sensitivity of ice-
rich permafrost to disturbance and the long-term stability of
these areas are recognized. The GNWT is committed to avoiding
disturbance to ice-rich permafrost where feasible, and
implementing monitoring and mitigation strategies where
avoidance is not feasible. Please also see the GNWT’s response to
Round 2 LKFN IR#12.

The term “ice-rich” is used to describe soil or permafrost that
contains a high volumetric or mass proportion of ice relative to
the soil material. It is typically used in the context of permafrost
studies and engineering to describe ground that has sufficient ice




content to cause significant changes, such as thaw settlement or
instability, when the ice melts. Ice-rich conditions are often
quantified in terms of volumetric ice content (e.g., percentage of
the total volume made up of ice) or gravimetric ice content (e.g.,
the ratio of ice mass to dry soil mass).

Key characteristics of ice-rich permafrost include: (1) high ice
content - generally, ice-rich soils are those where the volume of
ice exceeds the volume of pore spaces that the soil would have if
it were completely unfrozen; (2) thaw sensitivity - ice-rich
permafrost is sensitive to thawing, as melting ice causes a
reduction in soil volume (thaw settlement), leading to ground
instability, settlement, and changes in surface hydrology when
the ice melts.

The engineering implications are that ice-rich soils are critical to
consider in construction and permafrost engineering because
thawing can result in substantial ground subsidence and damage
to infrastructure, making it important to account for ice content
in design and construction in permafrost regions. Where feasible,
the Project aims to avoid constructing over areas of ice-rich
permafrost to reduce the risk of thaw-related instability.

The GNWT is conducting detailed geotechnical investigations to
identify areas with significant ice-rich permafrost and prioritize
routing through more stable ground. In areas where avoiding ice-
rich permafrost is not feasible, the GNWT will evaluate mitigation
measures, such as:

¢ Using a thick gravel embankment to insulate the permafrost
and reduce heat transfer from the surface

e Incorporation of geotextiles or geogrids to improve load
distribution, and enhance stability

¢ Implementation of drainage structures to mitigate water




pooling, which can accelerate permafrost thaw

Given the unpredictability of site-specific permafrost behavior
over time, a visual and thermal monitoring program will be
established to identify changes and adapt mitigation strategies.
While crossing ice-rich ground poses additional challenges, a
combination of a robust road design, drainage, thermal
protection, and long-term monitoring can help reduce risks to
the infrastructure. By using these techniques, roads can be
successfully built and maintained in ice-rich regions. Efforts will
be made during design to avoid ice-rich permafrost wherever
possible.

Additional discussion detailing the progression of design and
approaches to designing in ice-rich permafrost areas are sensitive
to thaw can be found in the preamble text to the GNWT’s
response to Round 2 LKFN IR#12.

GNWT | Vol 4, |Table 24.3 and 24.4 assume stationarity in climate data Include the pre- Please see attached response (table)
-INF 24,2 p | between 1981 and 2010. From work across the territory, construction
(Infras | 24-6 |there have been significant trends in both temperature and | climate trend to
tructu precipitation in similar regions, including Fort Simpson. allow future
re) Presenting aggregated summary data for this entire period comparison of rates
when it is likely that a trend exists in the climate data of change in climate
provides an unreliable baseline condition. variable. This is a
key comparison
point for the
following future
climate scenarios
GNWT | Vol 4, |The increase in precipitation for RCP 8.5 is given for the Fort | Consider Please see attached response (table)
-INF 24,2 p | Simpson A baseline but not the Norman Wells A baseline, is it | broadening the data
(Infras | 24- expected to differ? Table 24.8 lists a predicted decrease in source informing
tructu | 10,11, |Freeze-Thaw days, but this contradicts many current studies |this decrease.
re) 18 indicating increased variability in weather patterns leading to | Similarly, there is

an increase in midwinter melt events and to late/early -
season snowfalls etc.

evidence for an
increase in severity
of heavy rain and




also drought in the
territory, which may
also be relevant to
the considered
regions; update
predicted changes
in precipitation.

GNWT | Vol 4, |The geological hazards depicted relate largely to the The described Both climate change influences and disturbances due to the
-INF 24,2 p |interaction of permafrost and proposed infrastructure, but do | increase in Project were considered in relation to geological hazards.
(Infras | 24- 11 |not link to the climate change direction described above. precipitation and
tructu temperature (as As mentioned in the Developer’s Assessment Report (DAR) under
re) noted in the the geological hazards section (Section 24.2.5), climate change
document) are will exacerbate localized Project-caused degradation of
projected to lead to | permafrost. Changes in climate include increased ground
accelerated temperatures, leading to a deepening of the active layer, (i.e.,
permafrost the seasonally thawed surface layer above permafrost), higher
degradation. This is | fall precipitation, and talik development, which can all increase
directly linked to near-surface groundwater movement year round. Thawing
the geological permafrost may also generate changes in soil moisture, resulting
hazards presented |in ground subsidence where ice-rich soils are located. These
here, and the interactions are discussed under the Climate Change
cumulative impact | Considerations section of the Soils, Terrain and Permafrost
of climate change Technical Data Report (Appendix 14A of the DAR).
and disturbance
due to the Project | While Chapter 14 of the DAR describes mitigation measures to
should be reduce the effects of the Project on permafrost, the Project does
considered. not aim to have no effects on permafrost. These effects, along
with those expected to be exacerbated by combined effects of
climate change, are a consideration in the design of the Project,
as further detailed in the GNWT’s response to Round 2 LKFN
IR#12.
GNWT | Vol 4, |lIssues with the statement: " The Project will take It is recommended | Changes to permafrost are expected in the assessment areas
-INF 24.3 p |approximately 10 years to construct, over a timeframe of up |that the prior to (without) and due to the Project, and these changes will
(Infras | 24- 12, |to 20 years. Consequently, climate change effects are likely to | understanding of continue over the life of the Project, as noted in Chapter 14.
tructu |14 be more pronounced during operation, since activities climate change Changes in climate parameters (temperature, precipitation, frost

re)

associated with operation are expected to continue for a

impact timing be

and freeze-thaw days), and wildfires will continue to influence




much longer time." Work at the Scotty Creek Research
Station shows current active permafrost thaw as a result of
climate change, and simulations show significant projected
loss of permafrost and hydrological regime shift over the next
two decades.

revised.

permafrost thaw through the range of predictive modeling
(2080s), as presented in the Climate Change Resilience
Assessment (Appendix 24A), and subsequent updates (K’alo-
Stantec [2024]; Round 1 MVEIRB IR#2). Permafrost thaw poses a
risk to the Project during both construction and operation due to
its potential to lead to settlement, changes in surface drainage,
or localized erosion (Section 24.3.1 and 24.3.2). The above
reports note that permafrost thaw (increases in active layer
thickness) due to changes in climate conditions is currently
observed in the Northwest Territories, with continued thaw and
loss projected in a warming climate.

The effects on permafrost in the local assessment area will likely
be pronounced during the construction period (i.e., 10 years over
a timeframe of 20 years) due to the clearing of the right-of-way
and other work areas, and other ground disturbances.
Nevertheless, when considering the effects of climate change
overall (taking into consideration the various climate parameters
highlighted in the Developer’s Assessment Report [DAR]),
impactful events (such as extreme heat and precipitation events)
are projected to become more frequent and intense in a
warming climate, with changes (not due to the Project) becoming
more pronounced during the operations phase. Once
constructed, the highway will be operated and maintained
indefinitely, far surpassing the initial 20 year timeframe
associated to the construction period. Considering the effects of
climate change overall, it was therefore noted in the DAR that
the effects are likely to be more pronounced in the operations
phase.
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Much of the permafrost especially in the Dehcho region is
ecosystem protected, meaning that any disturbance to
current conditions is likely to lead to permafrost loss.

Re-consider the
impact of some
permafrost
protection
measures, e.g.
mulching and
replacing

The GNWT notes that the current, early design, acknowledges
the Project’s setting with areas of permafrost, and its intended
long-term operation within a changing climate. Permafrost and
climate change are factored into the design parameters and
objectives, and will be further considered in the detailed design,
based on site-specific conditions and data.
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vegetation, in the
context of the
thermal regime of
the permafrost.
Prioritize some
sensitive areas and
areas of traditional
significance for
manual clearing in
attempt to preserve
what portions of
the ecosystem can
be left undisturbed.

The Project spans from extensive discontinuous permafrost near
Norman Wells, to sporadic discontinuous permafrost near
Wrigley. The Project will encounter permafrost along most, but
not all, of the route, and not all of the permafrost will be thaw-
sensitive. Thawing of ice-rich soils can lead to effects on the
Project itself, and/or effects on the surrounding environment.
Both will be addressed in design. Specific localized permafrost
protection techniques may be considered in detailed design;
however, the Project does not aim to preserve permafrost
beneath the roadway. The Project will avoid constructing on
thaw-sensitive soils, where possible. If construction on such soils
is unavoidable, the design will aim to address the issue, and
mitigation measures will be developed accordingly for potential
effects of thaw-sensitive soils. Additional discussion related to
ice-rich permafrost areas that are sensitive to thaw can be found
in the preamble text to the GNWT’s response to Round 2 LKFN
IR#12. A list of mitigations related to permafrost and/or
vegetation are detailed in the Developer’s Assessment Report
(Table 14.5 and Table 18.8, respectively). Examples of mitigation
specific to vegetation clearing include the following:

¢ Clearing will be limited to areas required for construction and
safe operations (i.e., to the width of the ROW and approved
access roads).

* Project vehicles will be confined to existing roads and trails to
avoid disturbing vegetated areas.

¢ If surface organic material must be removed for construction, it
will be stockpiled and reapplied where possible.

* Tree roots will be grubbed only in areas required for
construction or stripping.

¢ Organic material and topsoil will be set aside for use during
reclamation, to the extent possible.




¢ Undisturbed areas will be avoided until they are scheduled for
clearing/stripping to limit unnecessary soil degradation and
compaction.

With respect to manual clearing, the GNWT recognizes the
importance of sensitive areas and areas of traditional (cultural)
significance; and, as stated in Table 18.8, clearing will be
completed by hand, where required, to prevent damage to the
ground.
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Table 24.9 summarizes mitigation measures, but these do not
include monitoring techniques, preventative measures, or
early warning systems

It is recommended
that the proponent
consider monitoring
techniques and site
investigation to
identify areas of
high risk and
implement
mitigation
strategies early in
the project life to
avoid some of the
anticipated
maintenance
requirements

The tiidljK(éFirst Nation’s (LKFN’s) recommendation to include
monitoring techniques, preventative measures, and early
warning systems to address areas of high risk to the
infrastructure is appreciated and aligns with the GNWT's
commitment to adaptive management strategies. Monitoring is
not included in Table 24.9 because monitoring, on its own, is not
considered mitigation.

As stated in the GNWT’s response to Round 2 LKFN IR#08, the
GNWT has detailed how monitoring activities included in the
Draft Permafrost Protection Plan will be implemented (Volume 5
of the Developer’s Assessment Report). These activities will
emphasize early detection of changes in permafrost and ground
conditions in the Project development area, and local assessment
area, including visual inspections, ground temperature
monitoring, and climatic data reviews. The development of
monitoring techniques, site-specific investigations, and early
warning systems will be undertaken as the Project design
advances to implement measures that are tailored to the final
alignment design, and informed by the most up-to-date
geotechnical, environmental, and hydrological data which has
not yet been collected (see preamble to the GNWT’s response to
Round 2 LKFN IR#12).

As the Project design progresses, further geotechnical site
investigations and other site-specific studies will be undertaken,




and the GNWT will continue engagement with stakeholders to
integrate local knowledge and expertise into risk identification
and mitigation planning
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Issues with "deploy methods to limit thermal disturbance".
Long-term mitigation and remediation measures such as
snow management, thermosyphons, choice of construction
materials based on thermal properties and other strategies
are not included.

Consider more long-
term solutions and
ensure design is
compliant with
future required
remediation
techniques. Specify
which techniques
are under
consideration in
which types of
permafrost

The tiidljK(éFirst Nation’s concerns regarding the inclusion of
long-term mitigation and remediation measures to address
thermal disturbance in permafrost regions are appreciated. The
GNWT recognizes the importance of integrating sustainable,
long-term strategies to limit thermal disturbance, where
necessary, to promote the resilience of the infrastructure over
the Project’s lifetime. Additional relevant mitigation measures
identified in the draft Permafrost Protection Plan are included
below:

* Snow management: To manage localized ground insulation and
control thermal exchange, snow berms or controlled clearing
methods can be implemented in areas with ice-rich permafrost
to either retain snow for insulation or reduce snow accumulation
that could accelerate thaw.

¢ Choice of construction materials: Incorporation of geotextiles
or geogrids to improve load distribution, and enhance stability.
Materials such as granular fills with low thermal conductivity may
be used to reduce heat transfer to the ground. Use of these
materials will be prioritized in areas with warm discontinuous
permafrost or high ice content to slow thaw progression.

¢ Drainage Management: To reduce water pooling along the
embankment, long-term drainage features such as culverts will
be designed to direct water to the downslope side of the
embankment to reduce project-related thermal disturbance and
permafrost degradation.

* Vegetation and Surface Stabilization: Closure and reclamation
will promote re-establishment of vegetation ground cover to
help stabilize thermal conditions and reduce ground exposure.




tiidlyKyéFirst Nation will continue to have the opportunity for
input into the draft PPP as part of Project permitting
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Supporting information missing or erroneous in description of
permafrost systems.

Add ther following
supporting
information to
relevant sections:
14A - 17: "moisture
content and
topographic
location (Tarnocai,
1973)—higher
moisture content
and depression
topography tend to
result in lower soil
temperatures" This
is also related to
climate regime.
Though these soils
generally have
higher heat capacity
and thermal
conductivity causing
them to be cooler in
the summer, their
thermal properties
lead to increased
heat transfer in the
summer, snow
accumulation in
depression and
insulation in winter,
and the initiation of
talik formation in
permafrost
environments

Scientific literature and to some extent, simplified descriptions,
were used to help with the characterization of permafrost
processes throughout the Technical Data Report (TDR). The
GNWT acknowledges the reviewer’s technical information on
permafrost, more specifically on the dynamic of thaw depth and
suprapermafrost taliks. While the description is correct, and the
information provides additional general understanding on
permafrost systems, incorporating this information into the
baseline studies is not expected to result in changes to the
findings of the effect assessment.

Similarly, while the design team will consider the potential
presence of suprapermafrost taliks under the highway alignment,
its presence is not expected to significantly alter the design of the
highway; for example calling for different embankment structure,
or necessitating changes to the horizontal or vertical alignments.

In terms of groundwater flow and how it interacts with
permafrost and taliks, this is addressed in Appendix 15B —
Hydrogeology Technical Data Report and in Water Quantity
Section 15 (Assessment of Potential Effects on Water Quantity).




(Devoie et al 2019).
14A - 29: An active
layer is defined by
seasonal freeze and
thaw. Southward
deepening of the
"active layer" here
can also be
explained by the
presence of
suprapermafrost
taliks, which are
common in
discontinuous
permafrost,
especially when it is
ecosystem
protected or
degrading. Active
layer values in table
4.6 exceeding2 m
are improbable
seasonal thaw
depths, and indicate
likely
suprapermafrost
talik formation.
Comment on the
prevalence of
suprapermafrost
talik features, and
potentially use
these as a metric to
understand
permafrost
degradation. The




inclusion of trumpet
plots would greatly
aid in the
interpretation of
borehole data.
Figure 4.7 &amp;
16A: does not
depict the
universally accepted
definition of open
and closed taliks,
and the depiction of
discontinuous
permafrost as small
regions mixed in a
soil column is not in
alignment with the
current
understanding of
permafrost
distribution in
discontinuous
permafrost regions.
Consider updating.
In the discussion of
flow,
suprapermafrost
groundwater flow
may continue
overwinter in
suprapermafrost
talks, which should
be included in the
description of this
process.

GNWT
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Issues with Table 14.4 - Road base placement, compaction

In some locations

The GNWT, in Table 14.4, identifies that embankment




3 |-INF 1of and surfacing have no interaction. this placement is construction has potential to interact with terrain, soils, and
(Infras |13, not on the existing | permafrost. As explained in Section 5.4.6.2 of the Developer’s
tructu |14.0p winter road and Assessment Report, and illustrated in Figure 2, embankment is
re) 14- 16 should include often placed directly on the ground surface. Road base is

impacts in all three |thereafter placed on the constructed embankment and
categories; compacted; therefore, these activities do not interact with
otherwise terrain, soils, and permafrost. Construction activities that
compaction at least |increase the weight of the embankment, especially when the
has a proven effect |underlying ground is thawed, do have the potential to further
to increase the compact terrain.

thermal

conductivity of the

soil and damage

underlying

permafrost

2 |GNWT | Vol 3, |Issues with Table 14.4 - water extraction for construction and | Specify where As stated in Section 5.4.11 of the Developer’s Assessment Report

4 | -INF 1of operational dust control. Unclear where the source of this water extraction is | (DAR), all creeks and rivers between Wrigley and Prohibition
(Infras |13, water is coming from. Smaller water features and upstream | coming from. Is all | Creek with existing bridge or bridge-sized culvert crossings, and
tructu | 14.0 p |sources alters the hydrology, soil moisture, and permafrost water extraction the Mackenzie River, where accessible, are potential sources for
re) 14- conditions. proposed from the |water withdrawal. Potential lake water sources are identified in

16/17 Mackenzie? Table 5.7. Additional studies of water sources will be completed
prior to construction to support applications for water licence(s),
and prior to use, to confirm withdrawal is in accordance with
guidelines (e.g., DFO, 2010; DFO, 2013) and licence conditions.
The assessment of potential effects on water quantity from
water withdrawal is presented in Section 15.4.2 of the DAR.

2 |GNWT | Vol 3, |How does Little Bear River Quarry have no impact on Terrain | Consider As previously explained in the GNWT’s response to Online

5 [-INF 1 of or Soils? Even if it is an active quarry already, extraction of environmental Review System MVEIRB-23, the Little Bear River Quarry is an
(Infras |13, materials must at least modify the terrain? effect existing material source on the west side of the Mackenzie River.
tructu |14.0p As it is outside of the Regional Assessment Area for Terrain, Soils,
re) 14- 33 and Permafrost, it should not have been included in Chapter 14,

Table 14.7 of the Developer’s Assessment Report (page 14-33).
There are no changes to the conclusions of the assessment of
residual cumulative effects, as there are no potential cumulative
interactions between the Project and the Little Bear River
Quarry. Table 14.7 will be revised accordingly to remove mention




of the Little Bear River Quarry as part of the DAR Addendum.

GNWT
-INF
(Infras
tructu
re)

Vol 3,
1of
13,
14.0p
14- 34,
35

Mining and exploration are listed to have no interaction, the
same may apply the Enbridge maintenance camp

Clarify if this lack of
impactis duetoa
lack of
development, or
revise - if mining or
other exploration
activities were to
rely on this
highway, the
increase in traffic
and loads would
have a considerable
effect on required
maintenance and
consequently
require additional
quarry materials,
impacting soils,
terrain, and
permafrost

Past, present, and reasonably foreseeable future mining and
exploration projects and activities (and other projects and
activities) within 15 kilometres (km) of the Project are identified
in Table 4.2 of the Developer’s Assessment Report. The single
identified exploration project (drilling and exploration at the
Wrigley Zinc property) identified in Table 4.2 will not interact
with terrain, soils, and permafrost as its location, and timing does
not overlap with the Regional Study Area (RAA) for terrain, soils,
and permafrost.

As discussed in the GNWT'’s response to Mackenzie Valley
Environmental Impact Review Board (MVEIRB) Round 1
Information Request (IR) #51, the GNWT is not aware of any
proposed future exploration or mining projects in the RAA,
though the GNWT does anticipate that future users of the
highway will include industrial traffic to support exploration,
development, operations, and/or closure and reclamation of
natural resource developments such as oil and gas, mining, and
forestry. These future users are accounted for in the estimated
average annual daily traffic of 50 vehicles per day, which is used
as a basis for the assessment. As described in the GNWT’s
response to Round 1 MVEIRB IR #69, highway maintenance, such
as grading and resurfacing, is required regardless of the traffic
volume or road designation. Though maintenance requirements
increase with more traffic use to account for various factors,
including material erosion, ground movement, and wear and
tear, the need to potentially accommodate industrial users
beyond the current planned design capacity of the highway
and/or address additional maintenance requirements will be
evaluated if/when such a need is foreseeable and is outside of
the scope of the Project. Future unforeseeable developments
would be required to undergo project-specific review under the
regulatory framework of the Mackenzie Valley Resource
Management Act. These developments would need to consider
impacts from increased road use on operation and maintenance




of the highway.

GNWT | Vol 3, |We disagree with the following statement: "To some degree, |Please reconsider The GNWT notes discrepancies between the characterization of
-INF 1of effects such as thermal erosion or the thawing of permafrost |this assumption and | the magnitude of terrain effects when comparing the cited text
(Infras |13, is inevitable due to the change in thermal equilibrium that clarify how "low from Section 14.6.1 of the Developer’s Assessment Report (DAR)
tructu |14.0 p |will be triggered by the construction. These effects, wherever | magnitude" was (i.e., low magnitude), and the permafrost magnitude description
re) 14- 39 |they occur, are expected to be localized and of low determined. of “moderate” as displayed in Table 14.6 of the DAR.
magnitude. The extent of localized changes to terrain, soils
and permafrost is difficult to predict, however, most likely to The text in Section 14.6.1 will be adjusted in the DAR Addendum
correspond to areas where surface disturbance will occur to state that “these effects, wherever they occur, are expected to
(i.e., PDA)." Hydrologic changes resulting from the road be localized and of moderate magnitude”. This “moderate”
placement can have widespread effects to surface and characterization refers to effects that may exceed baseline
subsurface systems, which would in turn alter permafrost conditions and have localized effects on ecological function (e.g.,
conditions in the LAA or RAA. permafrost melt leading to increase moisture or ponding, then
contributing to a change in vegetation).
Relevant experience on projects such as Highway 3 and the
Thcho Highway, which are also constructed partially on
permafrost, show the proposed design approach unlikely to
cause hydrologic changes, for example, groundwater flow path
issues or flooding and washouts. The Mackenzie Valley Highway
is not expected to have permafrost to grow into its embankment.
The sections of the alignment located in permafrost (as well as
other sections not in permafrost) will use equalization culverts to
allow passage of water across the road without disrupting
drainage regimes.
The expected effectiveness of the proposed mitigation measures
is another factor allowing the GNWT to state that permafrost-
related effects, wherever they occur, are expected to be localized
and of moderate magnitude.
GNWT | Vol 3, |The prediction confidence is considered to be moderate to Consider that the As discussed in the GNWT's response to Round 2 LKFN IR#07,
-INF 1of high, however it is based on in situ data collected in the prediction while the GNWT recognizes the overall scarcity of site-specific
(Infras |13, 1990s at the latest, and many areas have undergone changes | confidence is likely | permafrost data across the region, the prediction confidence in
tructu | 14.0 p |to permafrost conditions, while no geotechnical data for the |not high. the existing data is considered adequate at the environmental
re) 14- 39 |site is available assessment stage to properly assess permafrost-related effects.

This moderate to high confidence is based on professional




judgement, the overall quality of publicly available and project
data, and experience learned from similar projects, as well as the
expected effectiveness of the proposed design approach and
other mitigation measures suggested in the Developer’s
Assessment Report. It is important to note that Chapter 14 of the
Developer’s Assessment Report refers to terrain, soils, and
permafrost. Therefore, the moderate to high prediction
confidence, relates to a range of interconnected elements, not
just permafrost.

While the GNWT recognizes that additional site-specific
geotechnical data will benefit the advancement of detailed
design, the limited available data along portions of the alignment
does not influence the prediction confidence as conservative
assumptions on the potential presence of thaw sensitive
permafrost were taken into account in the assessment of
potential residual effects. The GNWT has committed to
conducting additional geotechnical investigations for the Project
with the purpose of providing site-specific data to support the
advancement of detailed design. Should the Project proceed to
permitting/licensing, reports of geotechnical investigations that
support highway and culvert designs will be available for public
review as part of the Land and Water Board’s
permitting/licensing process.

GNWT
-INF
(Infras
tructu
re)

Vol 4,
24,2 p
24- 15

Given the moderate/low confidence in the predicted
decrease in dry spells, and the current non-negligible dry
conditions, it seems likely that low water condition may be
present and have potential to affect the project progress as it
relates to water availability

Address dry
conditions more
rigorously (similar
to droughts
observed in 2022,
2023, 2024)

The most recent climate resilience assessment of June 2024
(K’alo-Stantec, 2024; R1 MVEIRB IR#2) identified a slightly
decreasing trend in terms of dry spells from 29 consecutive days
to 25 for the Norman Wells area and from 29 to 27 for the Fort
Simpson area by the 2080s. Due to the relatively small change
over a long period of time, and due to the medium-low
confidence in the projection, decreased dry spells were not
factored into the construction schedule and activities used as the
basis of the environmental assessment (Section 5.4 of the
Developer’s Assessment Report). Direct observations in the
region during recent years have seen unusually intense dry spells,
resulting in low water levels.




Low water levels in navigable waters, which can result from
longer and more frequent dry spells, could adversely affect
delivery of equipment and materials to construction sites by
shortening barging seasons or imposing weight limits on barges.
Small reductions in operating windows or weight limits can be
accommodated through adaptive construction scheduling. More
severe limits, such as the ones posed by the low water levels of
2024, would likely result in increased costs, e.g. by deploying
more barges (lighter loads) or transporting and staging goods in
winter, to offset restrictions. Such restrictions may also result in
construction delays.

Dry spells and low water levels also have the potential to limit
water withdrawal sources for construction purposes (e.g.,
compaction or dust suppression). Smaller waterbodies may
become unavailable for water withdrawal. Limitations on water
withdrawal sources can be managed in different ways, including:

¢ Construction scheduling: e.g., by focusing on construction in
areas with less severe limitations during dry spells

e Withdrawing water from fewer, bigger sources and
transporting it over longer distances

Both options have limitations. There is limited flexibility in the
sequencing of road segments due to the linear nature of the
project and the limited number of access points to the road
corridor. Transporting water over long distances will add cost.

Construction scheduling will be the responsibility of the
contractor in consultation with GNWT. The prevalence of dry
spells during the construction period is uncertain at this time.
Therefore, the development of detailed contingency plans would
be premature, especially without the input of the contractor
carrying out the work. The GNWT will work with the selected




contractor to develop contingency plans as construction
schedules and activities are being prepared.

Over the longer term, the availability of the highway will mitigate
the effects of low water levels on Mackenzie Valley communities
by allowing the shift in transport of materials or supplies from
barges to the road itself.

GNWT | Vol 4, |[Though the project is not dependent on below-zero days, the | Consider the impact | Longer ice-on or breakup periods have the potential to affect the

-INF 24,2 p | change to Freeze thaw days is likely to prolong the ice-on and | of longer ice-on and | construction of the Project by reducing or shifting the operating

(Infras | 24- 15 |breakup periods, meaning that water crossings which are breakup periods seasons of the existing Mackenzie Valley Winter Road and/or the

tructu serviced by boats in summer and ice roads in winter will have barges that provide supplies and equipment to the Project. The

re) longer delays for the shoulder season when machinery will effect could be similar to that of extended dry spells resulting in

not be able to cross, and delays to personnel etc. are low water levels (see the GNWT'’s response to Online Review
expected System LKFN-29) and may adversely affect the delivery of

equipment and materials. Like with dry spells, reduced winter
road and/or barging seasons could be managed by adjustments
to construction staging or scheduling. Significantly longer
durations may result in increased costs and potential
construction delays. This is especially true if an unusually early
and long breakup period were to be coupled with low water
levels due to intense dry spells.
As construction scheduling will be the responsibility of the
contractor in consultation with GNWT, developing contingency
plans at this stage would be premature. The GNWT will work
with the selected contractor to develop contingency plans as
construction schedules and activities are being prepared.
Changes in ice-on or break up duration do not have effects on
construction work at any given site once equipment and
materials are in place.

GNWT | Vol 4, |Proposed remote sensing surveys and change detection on a | Consider updating |In Developer’s Assessment Report, Section 24.5.2, the GNWT

-INF 24.5 frequency of 5 - 20 years is inadequate. Changes in hydrology |the frequency of committed to:

(Infras | p24 - |and permafrost conditions due to the rapid warming in the remote sensing

tructu |23 Dehcho region occur at much shorter timescales and for this | landscape change e Periodic surrounding surface surveys using remote sensing

re) type of monitoring to be effective it should be implemented |detection techniques every 5 to 20 years to identify areas where surface

at least every 5 years and preferably annually.

features such as ground elevation, vegetation cover, surface




water flow, or areas of pond development have changed

In addition to remote sensing surveys, changes in terrain,
permafrost, and surface water conditions will also be monitored
through visual observations, engineer inspections, and
maintenance logs.

The actual time between the remote sensing surveys will depend
on multiple factors, including:

¢ Consultation with First Nations and communities (e.g.,
observed changes by land users could trigger an earlier survey)

¢ Climate monitoring at Norman Wells and Tulita (the data being
measured at these two stations may indicate accelerated
changes are taking place, and this in turn could trigger more
frequent surveys)

¢ Qutside events (extreme weather events or earthquakes could
result in earlier surveys)

* Availability of appropriate imagery / data (e.g. Radar Sat data)
to support the monitoring

* Previous survey results (e.g., several surveys showing no
change could result in a frequency reduction, while observed
significant changes result in increased frequency)

¢ Elapsed time since construction (immediately after
construction the frequency could be higher)

* Budgetary constraints
In some instances, surveys may be conducted more frequently

than 5 years, depending on the changes to the variables outlined
above. Also, surveys may be conducted more frequently in




specific areas of concern. Ongoing annual surveys would be
difficult to implement as imagery and resources to carry out
surveys may not always be available. It would not be a cost-
effective way to monitor changes. Landscape level changes, such
as elevation changes or changes in surface water flow may not be
detectable with any confidence from one year to the next.

GNWT | 14A - 6 | "More permafrost than before" - there is less, it is thawing in | Please provide This was a typo and will be corrected in the Developer’s

-INF this discontinuous region. context for this Assessment Report (DAR) Addendum or revised DAR. The quoted

(Infras statement or sentence in Appendix 14A of the DAR (Section 3.1.2) should read

tructu correctifitisa “less permafrost than before”.

re) typo.

GNWT | 14A - |Issues with, "As a general rule, surficial materials occupying Map small scale Thermokarst features were mapped as part of the local study

-INF 11 less than 20% of a polygon were not indicated in the terrain | thermokarst area terrain mapping, either as individual features or as part of

(Infras unit label". In the case of thermokarst features or features if not larger terrain map units when present in greater concentration.

tructu geohazards, these should be mapped regardless of their small | already doing so. In the absence of terrain mapping guidelines specific to the

re) fraction of the landscape as they indicate the presence of Northwest Territories, the widely accepted terrain mapping

thawing permafrost. guidelines of the Province of British Columbia were used to guide

the mapping (Resources Inventory Committee, 1996 and Howes
and Kenk, 1997).
To support the description of baseline conditions, the
identification of terrain map units characterized by the presence
of thermokarst features or other geoprocesses and geohazards
(e.g., seepage, gullying, mass movements) was conducted at
scales varying between 1:5,000 and 1:10,000 (i.e. depending on
the size of the observed features).
The locations of terrain map units impacted by thermokarst are
presented in the 1:10,000 scale surficial geology Figures A.8 to
A.23 presented in Appendix 14A of the Developer’s Assessment
Report.

GNWT | 14A - | Need clarification on the statement "Within the RSA, organic | Please provide The thickness of organic soil in wetlands of the regional study

-INF 16 deposits occur both as fens and as bogs. The fens range in references or area (RSA) is expected to range widely, most likely within the

(Infras thickness from 2 m to 3 m and the bogs from 1.5 mto 7 m. clarification on how |range of 1to 3 m.

tructu Surface water may be present in fens in the summer months |these values were

re)

and be unfrozen to depths of 3 m or more." These values are

determined. Why

At the local study area (LSA) terrain mapping scale (1:10,000),




important for understanding permafrost thaw-induced
landcover changes in this landscape, and are not adequately
justified. In addition, the fens are quite narrow, and there is
no mention of peat plateau (raised bogs?) in this
classification.

are fens so much
shallower than
bogs? Often they
are directly
adjacent and should
therefor have
similar organic
deposits? Surface
water is generally
present in fens and
thermokarst bogs,
but may not be
present on peat
plateau. Bogs and
fens are often
permafrost-free
features, or at least
show deeper active
layers, in contrast
to the plateau,
which should liketly
therefore be
described as a
different land cover

type.

bogs and fens were not separated, but rather classified as
organic terrain map units, either expected to consist of a veneer
(i.e., <to 1 min thickness) or blanket (> 1m in thickness)
overlying predominantly fine-grained moraine and
glaciolacustrine sediments. Since areas of thick organic
accumulations often have ice-rich permafrost, special attention
was given to delineate areas of organic veneers and organic
blankets, but also areas showing signs of thermokarst.

While peat plateaus are not specifically mentioned in the
referred section of Chapter 14A, their occurrence in both the LSA
and RSA is discussed in Chapter 14A of the DAR; examples
include Section 4.6.1 Thermokarst, Section 5.2.2 Permafrost
Distribution.

GNWT
-INF
(Infras
tructu
re)

14A -
37

The discussion of thermokarst features does not include
comment on their resilience to climate change and their
interaction (thermal and hydrologic) with the landscape.

It is recommended
to include context
surrounding the
interaction of
thermokarst
features with their
environment (e.g.,
effect on rerouting
of drainage
networks), their
stability in the

The GNWT is aware of the occurrence of peat plateaus along the
Project development area, some of which exhibit thermokarst
features (such as collapsed or hummocky topography, pits and
depressions).

The presence of thick peat deposits, ice-rich soils, and potentially
unstable ground represent adverse conditions to any
infrastructure development project in areas underlain by
permafrost. As part of the initial highway routing process,
attention was given to select a route that stayed away from areas
of soils and terrain that may be potentially problematic to the




context of climate
change, and the
trajectory of
thermokarst
landscapes in the
region (see Carpino
et al.,, 2021,
https://doi.org/10.5
194/hess-25-3301-
2021)

Project. Additional site-specific geotechnical studies will be
completed as part of the detailed design following the
environmental assessment. Observations and data to be
obtained as part of these studies will further inform on areas
characterized by, or susceptible, to thermokarst processes.
Reports of geotechnical investigations will support regulatory
authorizations, as they were for the construction of the Canyon
Creek All Season Access Road and Prohibition Creek Access Road
— Phase 1.

While increased baseline assessment studies could strengthen
the discussion of thermokarst features (or of their resilience to
climate change and interaction with the landscape), the current
thermokarstrelated information compiled to support the effect
assessment as presented in Appendix 14A of the Developer’s
Assessment Report is considered by the GNWT to be adequate.

GNWT
-INF
(Infras
tructu
re)

14A-p
46, 52

At the bottom of p. 46, it is stated that many small slope
destabilization are present beneath the dense canopy cover,
but on page 52 only large landslide features are considered as
threats to the MVH.

Consideration of
small-scale
processes which
may locally affect
embankment in
unstable regions
would increase the
resilience of the
planned alignment

The tiidljKgéFirst Nation’s concerns regarding the consideration
of small-scale slope destabilization processes are acknowledged.
While the focus on large landslide features is essential for
assessing major threats to the Project, it is recognized that small-
scale slope destabilization processes could have localized impacts
on embankment stability.

Small-scale slope process such as seepage flow paths, eroding
gullies and small landslides were delineated and classified as part
of the local study area terrain mapping. These features,
depending on their size, are either mapped as individual
polygons, or if too small to be visible on the 1:10,000 map atlas
(see Appendix 14A of the Developer’s Assessment Report), are
identified using map symbols. Small-scale slope destabilization
processes will be assessed and incorporated into the design as
design advances. Site specific techniques may include:

e Localized slope stabilization: For embankments in areas prone
to small-scale slope destabilization, slope stabilization measures
such as toe reinforcement, grading, and vegetation re-




establishment will be considered.

¢ Drainage improvements: Surface and subsurface drainage will
be prioritized to reduce water accumulation, a key driver of
small-scale slope movements.

¢ Erosion control: Use of erosion control riprap and
geosynthetics in susceptible areas will mitigate surface erosion
and small-scale instability

GNWT | Vol 3 |the assessment of the magnitude of surface water and Consider assessing | It is agreed that a percent change would be useful to measure
-INF 15p groundwater effects is challenging. Why is a % difference magnitude of GW impacts; however, without an adequate historical data record,
(Infras | 10-11 |used for streamflow while 2m is used for groundwater? change based on % |and limited number of historical groundwater monitoring wells
tructu difference from installed within the regional assessment area to quantify normal
re) mean, normalized seasonal groundwater table variations, it is not possible to
by historic variance |provide a meaningful percentage to assess change to
in GW levels. In a groundwater given the inherent uncertainty associated with
wetland, for groundwater, notably in a permafrost environment.
example, where the
water table is Despite the lack of availability of regional groundwater data, the
usually no more assessment methods are appropriate to the Project. Project
than 10cm from the |related changes to the groundwater table would also be
surface, a change of |identified using connected biophysical indicator responses (e.g.,
2m would be surface water, vegetation) that are inferred to respond in a
catastrophic, while | manner congruent with the descriptor (e.g., low = slow
achangeofonly 5 |[response). Given the elevated and linear nature of the project,
cm is significant. impacts to groundwater quantity can reasonably be expected to
be minimal.
The note in Section 15, Table 15.3 also clarifies the reasoning for
using the percentages for potential surface water changes, as per
the comments made by tiidli Kye First Nation in the preamble.
GNWT | Vol 3 |In water bodies less than 1.5m deep, the interpretation of Reconsider The GNWT acknowledges that water withdrawal from certain
-INF 15p withdrawal should be reconsidered. If no withdrawals in the |interpretation for shallow lakes (<1.5 metres) in winter may not be appropriate.
(Infras |16, 24 |ice-on period occur for vulnerable lakes between 1.5 and 3 m |shallow water The GNWT'’s preference is to withdraw from lake water sources
tructu deep, they should also occur in these shallower waterbodies. |bodies, and the that are >3.0 metres deep. Preliminary results of studies of water
re) Aquatic life typically overwinters in mud at the bottom of impact on non-fish | sources near the Project are included in Table 15.6 of the




these features, and is protected by the water and ice
overlaying. If water beneath the ice is removed, this air gap is
likely to be detrimental to this aquatic life

aquatic species

Developer’s Assessment Report; additional studies of water
availability are ongoing to support future regulatory applications
for water sources.

GNWT | Vol 3 | The impacts of permafrost loss on GW are stated to be most | Consider impacts on | The GNWT agrees that permafrost impacts may also occur in
-INF 15 p31 | important in extensive and continuous regions. This may be | other permafrost sporadic discontinuous permafrost regions (e.g., southernmost
(Infras erroneous based on likely permafrost distribution in regions portion of the Project near Wrigley); however, based on the
tructu discontinuous regions. Ecosystem protected permafrost overall spatial extent, the effects on groundwater quantity are
re) persists in (highly permeable) organic soils, while it is more more likely to occur where permafrost is classified as extensive
readily lost from mineral soils with higher thermal discontinuous.
conductivity (and lower permeability). This means that
impacts to the ecosystem protected permafrost could The referred text in Section 15.4.4.1.3 of the Developer’s
significantly enhance recharge in discontinuous and sporadic Assessment Report (Permafrost Degradation; Volume 3, Section
permafrost regions. 15, p.31) states that as a general rule, the Project effects on
groundwater quantity are more likely to occur where permafrost
is classified as extensive discontinuous. Based on regional
permafrost mapping (e.g., Heginbottom 2000), this would
correspond to the northernmost portion of the Project.
The statement illustrates that there is an expected increased
presence (or extent) of permafrost in that region (i.e., 65% to
90% of the area of exposed land surface), but also the expected
increased ground ice content (10 to 20%), when compared to
areas of sporadic discontinuous permafrost expected to be
present further south along the highway.
At the Project scale, the increased spatial extent, and increased
ground ice content, would make permafrost degradation, where
occurring, result in greater effects to groundwater quantities
(e.g., increase moisture and seepage runoff associated to
permafrost melt).
GNWT | Vol 3 | Temperature is not listed as one of the water quality metrics |Include In the GNWT’s response to Round 1 Mackenzie Valley
-INF 16 p to be monitored. Temperature is a key control on dissolved temperature in Environmental Impact Review Board Information Request #74,
(Infras |10, 50 |oxygen and a habitat requirement for many fish and other water monitoring Attachment 1 (draft Water Monitoring Plan), temperature has
tructu aquatic species plan been included as part of the additional in-situ physical
re) parameters that may be considered for additional water quality

monitoring at locations identified to be important for drinking




water and fish harvesting during in-stream construction.

GNWT | 15A p |Many of the historic gauges available from the WSC network |Suggest updating As previously stated in the response to ORS LKFN-29, the purpose
-INF 12 are no longer operational and thus pre- and post- available records to | of the referenced study (Developer’s Assessment Report,
(Infras construction timeseries cannot be compared. It is odd that most recent Appendix 15A) was to provide general estimates for water
tructu the most recent data is from 2018. Are there no more recent |available data (e.g. |availability in lakes and streams for the purpose of environmental
re) records? It is critical to have pre-construction baseline data to | up to 2024 if assessment; it was not intended to support future water
directly compare with post-construction conditions. available) and in withdrawal licences. To support the water licence application,
particularly data and to comply with applicable regulatory requirements, the
scarce areas, extend | GNWT will collect site-specific lake and stream data prior to and
WSC monitoring by | during construction, as needed, to confirm water availability (per
re-installing the DFO 2010, DFO2013, MVLWB 2021a, and MVLWB2021b) in the
gauges streams and lakes that will be selected as sources of water
withdrawal. The GNWT does not plan to install additional stream
gauges for the Project.
Table 3.2 of Appendix 15A of the Developer’s Assessment Report
lists the ten Water Survey of Canada (WSC) hydrometric stations
in the RSA. For clarification, four of those WSC stations were
decommissioned prior to the Mackenzie Valley Highway referral
to an environmental assessment in 2013. Five of those stations
are still operational and have data that extends beyond 2018 that
can be used to support regulatory approvals, as applicable.
GNWT |15A p |[The assessment of peak flow using an empirical relation is not | Consider flow The GNWT notes that the purpose of Appendix 15A was to
-INF 18, recommended in a basin subject to climate change. This estimation tools provide general estimates of baseline flow conditions for the
(Infras | 20+B7 |equation should not be used without an assessment of the more resilient to purpose of environmental assessment, not to support
tructu |9 temporal stationarity of flow in the respective catchments changing conditions | parameters such as peak flows needed for detailed design or low
re) observed in this flows needed to confirm water availability before water

region. The same is
even more true for
low-flow
calculations which
are strongly
impacted by winter
conditions.

withdrawals.

The GNWT agrees that there may be more appropriate tools or
models to estimate: 1) low flows to confirm water availability for
withdrawal, and 2) peak flows to support the detailed design of
culverts. Additional site-specific stream data will be needed to
confirm water availability for withdrawal per water licence
conditions, and Fisheries and Oceans Canada’s (DFO) Framework
for Assessing the Ecological Flow Requirements to Support




Fisheries in Canada (DFO 2013). Additionally, detailed design of
culverts will require further site data and desktop analysis to
estimate peak flows. The GNWT has conceptually addressed how
drainage structures will be designed in consideration of climate-
influenced flood and peak flows in its response to Round 1
MVEIRB IR#72.

4 |GNWT |16A p |The RSA here is 10 km while in the report body it is 15km Reconcile these Appendix 16A, page 3 of the Developer’s Assessment Report
3 [-INF 3 values for (DAR) does not mention a 10 kilometre (km) Regional Study Area
(Infras consistency (RSA) for surface water quality. The first mention of the RSA
tructu occurs in Section 2.3 (page 5 of Appendix 16A), which describes
re) the RSA as a 15 km buffer around the Project development area
to maintain consistency with the surface water quantity technical
data report (Appendix 15A of the DAR).
4 |GNWT | Appen |Some planned ROW is outside the region of exploration for Complete data Please see the attached response (table).
4 | -INF dix A, |the fibre link and additional surveying is required within RSA
(Infras | sub-
tructu | Appen
re) dix B
terrain
mappi
ng
4 |GNWT |Vol 3, |[The conceptual hydrogeological model does not consider the | Consider changes to | Given the high degree of individual inherent uncertainty
5 | -INF pg 15- | effects of permafrost thaw on the system. Development of groundwater associated with climate change, permafrost, and groundwater as
(Infras |18 suprapermafrost taliks from permafrost thaw (either from regimes driven by well as lack of availability of regional groundwater data (as noted
tructu the project disturbance or climate warming) will accelerate both project in the GNWT’s response to Round 2 LKFN IR#37), the
re) permafrost thaw and alter the routing of surface and impacts and long- development of a meaningful predictive conceptual

subsurface flow systems.

term climate
warming trends,
and the impacts
over the lifespan of
the project.

hydrogeological model would not be feasible.

Climate-related changes to the local and regional groundwater
regime are briefly described in Section 5.3 in the Hydrogeology
Technical Data Report (Appendix 15B). The change in
groundwater flow from permafrost degradation is discussed as a
potential effect in Section 15.4.4.1.3 of the Developer’s
Assessment Report (DAR). Mitigations identified to reduce these
effects are included in Table 15.8. These include installing
drainage culverts along the roadway to facilitate water




movement and to maintain drainage patterns, applying snow
management techniques, implementing the Erosion and
Sedimentation Control Plan (ESCP), and implementing the
Permafrost Protection Plan (PPP). Section 15.7.2 of the
Developer’s Assessment Report states that the prediction of
groundwater changes due to climate change is considered a gap
or uncertainty in data. Monitoring and inspection of the
infrastructure per the ESCP and PPP will identify if there are
locations where additional mitigative actions may be required
(for example, per Table A-1, modifying the location or number of
drainage culverts in consultation with the Engineer as based on
observed site conditions, or modifying snow management
techniques).

GNWT | Vol 3, |"quarry operations will be located a minimum of 100 m from | Clarify how this was | The minimum distance of 100 metres (m) from the high-water
-INF pg 15- |the ordinary high-water mark of any waterbody" This seems |determined and mark was chosen because it aligns with territorial guidance and
(Infras |24 arbitrary and should be dependent on the subsurface consider how standard land use permit conditions for developments in the
tructu material. greater distances Mackenzie Valley. The 100 m distance is the minimum distance
re) should be in place |requirement.
for higher hydraulic
conductivity As the project progresses, this distance is adaptable to the
material. conditions found in and around a potential quarry. If the
geotechnical drilling program conducted around a quarry
location identifies higher hydraulic conductivity material, the
distance between the waterbody and the Quarry will be
reassessed to reduce groundwater and surface water impacts
and simplify quarry development and operation.
GNWT | Vol 3, |Itis not mentioned that "Bear Rock Sinkhole" is just 325 m Address the role of | The GNWT has identified the location of a prominent sinkhole
-INF pg 15- | from the Prohibition Creek Quarry and that Karst is well karst in the near Prohibition Creek (also known as the Vermillion Creek
(Infras |24, known in the area of borrow sources. Karstic features can mitigation plans Sinkhole) in Appendix 14A. As part of quarry development
tructu |Table |lead to rapid changes in groundwater flow and contaminant planning, geotechnical drilling will be conducted to delineate the
re) 15.8 transport. qguarry boundaries and determine the resources available. If

karstic features/indicators or high volumes of groundwater that
may be due to karst systems are encountered during the
borehole drilling program, the Quarry Development Plan (QDP)
will be updated to address the karst conditions. From a
construction perspective, persistent groundwater flow conditions




are not favorable for quarry development and if encountered the
feasibility of the quarry location will be reduced and alternative
locations will likely be explored.

Mitigation measures for potential karst stratigraphy will be
included in the QDP.
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The Proponent has acknowledged that there is a lack of
available baseline conditions in the surface water bodies that
will be impacted by the Project in Section 23.5.6 and in their
response to LKFN Comment 28 on the DAR. While this is to
some extent understandable given the remoteness of many
water crossings and the number of watercrossings, it is not
possible for LKFN to accept that qualitative assessments are
the only suitable means by which impacts to water quality
can be assessed. Our members exercise their rights in the
watercourses along the route and need to have confidence
that it will continue to be safe for them to exercise their
rights during the construction and operation of the MVH.
Additionally, it is worth noting that water quality at some
water crossings could be improved over current conditions by
having a constructed crossing where there is currently an ice
bridge on the winter road.

LKFN requests that
the Proponent work
with our Nation to
co-develop a water
quality sampling
and monitoring plan
that will be
implemented by our
Guardians (and
Guardians from
other impacted
Nations) that is
funded by the
Proponent with the
intended design to
ensure that it
continues to be safe
for our members to
exercise their rights
in and around the
Project area.

In Section 6 of the draft Water Monitoring Plan provided in the
GNWT’s response to Round 1 MVEIRB IR#74, Attachment 1, the
GNWT commits to:

e Incorporating engagement input into the monitoring plans,
where appropriate and applicable

¢ Discussing how best to integrate community-based monitoring
into the Project

¢ Discussing with the Guardian Program to explore how to best
implement it for Project monitoring

¢ Employing Environmental Monitors as part of the contracting
of the Project

The GNWT has received the Project-specific traditional land and
resource use study report from the tiidly) K(é First Nation and
will consider relevant information in the draft Plan’s continued
development. In specific cases where it may be appropriate to
investigate potential project-related effects (such as drinking
water sources within the Local Assessment Area [LAA]), available
surface water and sediment quality data may be used to support
future project-specific monitoring programs.

Ongoing engagement with Indigenous Governments, Indigenous
Organizations, and other affected parties will also help inform
the design of future project-specific monitoring programs to
account for specific water uses and water-use locations within
the LAA.




The GNWT is interested in having prompt discussions with LKFN
to define specifically how the Guardian Program will be involved
with the Project.

GNWT
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In many of the commitments of the commitments tables, the
Proponent has stated that they will abide by a commitment
"where possible", such as Commitment #21: "Project design
will avoid ice-rich areas where possible" LKFN is not
reassured by comments where the proponent states that
they will honour a commitment "where possible", because
this language is highly subjective and leaves the proponent
immense discretion on what is considered possible. It is hard
to trust that these commitments are indeed real when the
proponent can argue in any instance that it is not possible to
honour their commitment.

LKFN requests that
the proponent
either revise the
language in the
commitments to
remove the term
"where possible" or
provide information
on how what
exactly they mean
by "where possible"
or "to the extent
possible" in their
various
commitments. This
applies to many
commitments such
as #02, 11, 21, 22,
23, 24, 38, 39, 40,

The GNWT provides detailed discussion of the approach to, and
progression of design, in the preamble text to the GNWT'’s
response to R2 LKFN IR#12. The GNWT maintains that design
objectives are not applied in isolation, and cannot all be met for
the length of the highway.

The terms "where possible" and "to the extent possible" are used
to reflect the practical and technical limitations of implementing
all design objectives and best practices for the entire length of
the highway. While the intent is to honor these commitments,
the use of these terms acknowledges that certain site-specific
conditions, unforeseen circumstances, or conflicting priorities
(e.g., technical and environmental constraints) may limit the
ability to apply a commitment in every instance.

The following examples cited in the request are illustrated:

e Commitment #2: The area of direct ground disturbance will be
limited by following the pre-existing Mackenzie Valley Winter
Road (MVWR) road alignment to the extent possible. The
geometric criteria for an all-season road (Table 5.1) are different
from those of the Mackenzie Valley Winter Road. This, and other
considerations such as engagement input, preclude following the
MVWR along its length.

e Commitment #11: Grading of stream banks at approaches shall
be limited where possible. For example, at numerous
watercourse crossings, excavation of the watercourse bank will
be needed when approaching the crossing, to meet the
geometric design safety standards for the approaches to the
crossing structure.




e Commitment #21: Avoidance of ice-rich areas where possible.
Avoiding ice-rich areas is a priority; however, complete
avoidance may not be feasible in some locations due to
constraints such as the lack of viable route options, the presence
of other sensitive areas (e.g., wetlands or wildlife habitats), or
engineering requirements (design grades or curves).

e Commitment #22: Steep grades where subsidence may occur
as a result of permafrost thaw will be avoided, where possible.
For example, the current MVWR has grades as steep as 13%
approaching crossings. The Project design criteria uses 6%
maximum grades, to meet the geometric design safety standards
for the bridge approaches. This design criteria may not be able to
be achieved in all cases due to ground support conditions.
Steeper grades, with a reduction in speed, may be required to be
used for bridge approaches in a few locations.

e Commitment #23: To the extent possible, plan the Project
highway alignment to avoid the base of Bear Rock. This
commitment has been addressed, as the route has been revised
to pass 2 km to the north of Bear Rock in response to
engagement input.

e Commitment #24: Known areas of collection of plants of
interest to Indigenous Governments, Indigenous Organizations,
and other affected parties will be avoided where possible.
Avoiding areas of plant collection may not be possible due to
geometric or technical constraints. Mitigation can be discussed
with affected Indigenous parties. Areas of plant collection that
could potentially be impacted by the Project are identified in
Table 11.18 of Developer’s Assessment Report.

e Commitment #38: If surface organic material must be removed
for construction, it will be stockpiled and re-applied where
possible. Organic material, where it occurs in limited thickness
and is mixed with overburden when stripped, is difficult to




salvage, and therefore may not be unsuitable for use in
reclamation.

e Commitment #39: Off-road travel will be limited to frozen
conditions (approximately December 15 to April 1), where
possible. Vehicles (such as pickup trucks and all-terrain vehicles)
may need to travel within the right-of-way or other project trails
during construction.

e Commitment #40: Organic material and topsoil will be set aside
for use during reclamation, where possible. Organic material,
where it occurs in limited thickness and is mixed with overburden
when stripped, is difficult to salvage, and therefore may not be
unsuitable for use in reclamation.

The following criteria will help guide the interpretation of "where
possible" or "to the extent possible" as design advances:

1. Feasibility Assessment: Technical, environmental, and socio-
economic factors will be evaluated to determine the feasibility of
implementing a commitment.

2. Site-Specific Conditions: Commitments will be applied based
on the specific conditions encountered during construction and
operation phases, with efforts to reduce impacts where full
implementation is not feasible.

3. Alternative Solutions: If a commitment cannot be
implemented in a particular instance, alternative measures will
be explored to achieve similar outcomes.

4. Documentation and Justification: Any instance where a
commitment cannot be fully honored will be documented,
including the reasons why it was not possible and the alternative
measures taken.




To address tiidln Kye First Nation’s concern, the relevant
commitments will be revised as per above in the addendum to
the Developer's Assessment Report. An example of the approach
to be used is outlined below:

Original: “Project design will avoid ice-rich areas where possible.”

Revised: “Project design will prioritize avoiding ice-rich areas.
Where avoidance is not feasible due to technical, environmental,
or operational constraints, mitigations to impacts will be
considered and implemented.”

5 | GNWT | Suppor | LKFN's technical consultants prepared the attached memo to
0 |-INF ting summarize key concerns related to the permafrost technical
(Infras | Memo |comments LKFN has uploaded.
tructu
re)
N | Addre |Topic |Reviewer Preamble Reviewer Request | Response
o |ssed
. |To:
Canadian Northern Economic Development Agency (CanNor) - Ms. Shannon Allerston
1 | GNWT | Health | References: Developer’s Assessment Report (DAR), Volume 3, | HC recommends To re-iterate the GNWT’s previous responses to the request for
-INF Canad |Section 12.0; Round 1 Information Requests: HC-02; DAR adding additional air dispersion modeling, the GNWT maintains that it is not
(Infras |a (HC) |Public Review: HC-07. details to the appropriate for this Project. It is acknowledged that, generally
tructu |HC-01 AAQMP including, |speaking, criteria air contaminants (CACs) like particulate matters
re) Health Canada (HC) acknowledges the rationale provided in | but not limited, to: |(PM)2.5 from large stationary sources, such as municipal or
Monit |response to Round 1 Information Request (IR) HC-02 and industrial diesel power plants, can travel large distances in the
oring | during the Technical Sessions for the exclusion of air - The criteria that atmosphere and beyond the 1-kilometre (km) buffer used in the
and dispersion modelling. However, HC maintains that the will be used to assessment of potential effects on air quality. However, the
the approach used by the Developer (Government of the determine if, and Project construction sources of CACs are mostly mobile,
propos | Northwest Territories Department of Infrastructure; GNWT- | where, temporary |intermittent, and the emissions intensity is relatively low
ed INF) would not allow adequate assessment of potential aerosol monitors compared to large stationary sources. The 1-km buffer estimate
Adapti |impacts on human health from changes to air quality (e.g., DustTrak) are |for the Project construction sources of CACs is conservative and
ve Air |resulting from the Mackenzie Valley Highway Project installed. supported by previous air quality assessments done for road
Qualit | (Project). construction projects as per the following example:
v - Details about the

Manag

In the absence of dispersion modelling, the Developer has

frequency of

¢ Prairie Creek All Season Road Project: The air quality effects




ement
Plan
(AAQ
MP)

developed an Adaptive Air Quality Management Plan
(AAQMP). To ensure that the AAQMP is protective of health
and that the principles of keeping clean areas clean and
continuous improvement are maintained, proposed
mitigation measures should be targeted towards reducing
population exposure to fine particulate matter (PM2.5) and
nitrogen dioxide (NO2) associated with the proposed Project.

HC recommends that the AAQMP be described in further
detail to confirm whether the proposed plan is sufficient to
adequately mitigate the potential air quality impacts on
human health. For instance, the AAQMP mentions that
temporary aerosol monitors (e.g., DustTrak monitors) may be
installed at some residences when Project activities are
occurring within 1 km. As noted in HC-02, dust particles may
settle within a 1-km buffer but PM2.5and precursor
pollutants can travel large distances in the atmosphere and
affect receptors within and beyond this buffer distance. The
AAQMP should be updated to describe how such pollutants
will be managed. Additionally, it is not clear from the current
DAR what criteria will be used to determine if, and where,
temporary aerosol monitors are installed.

sampling and/or
data points for
continuous
monitoring,
locations of
sampling sites, and
quality
assurance/quality
control (QA/QC)
plans to ensure
accuracy of the data
(e.g., maintenance
of monitoring
equipment, sample
collection
techniques, etc.).

- Evidence-based
trigger levels for
corrective action
(i.e.,
implementation of
additional
mitigation
measures to
prevent
deterioration of air
quality) for
managing observed
increases in
contaminants of
potential concern.
These trigger levels
should be informed
by pre-Project
baseline levels and

from TSP, PM10, PM2.5, is expected to be similar to those from
the Prairie Creek mine construction which was assessed using
dispersion modelling. The results showed that the maximum
concentrations during the construction and operation phase
were expected to be lower than the respective air quality
standards beyond a buffer of 200 metres from the surface lease
boundary (Canadian Zinc, 2015).

The information provided in the Developer’s Assessment Report
(DAR) about the Adaptive Air Quality Management Plan (AAQMP)
is at this stage conceptual and high-level. Details will be added
during the development of the AAQMP by the GNWT prior to
construction. While there is no regulatory requirement for such a
plan, the consolidation of the GNWT’s proposed monitoring and
response into the AAQMP demonstrates the GNWT’s
commitment to verifying the effects predictions of the DAR.

It is important to note that, as described in the response to ORS
CanNor-16, air quality monitoring, and thus the AAQMP, is
expected to last for only a brief time (7 days) while the
construction site is within 1 km of the monitoring station in
Wrigley and moving northward along the highway alignment.
Given this short monitoring period, the AAQMP should be
designed to be straightforward and practical. Information such as
the maintenance schedule for vehicles and equipment may not
be suitable for a short-term monitoring plan. The GNWT does not
plan to require the construction contractor to provide
maintenance logs for equipment. Equipment maintenance
should be done in accordance with manufacturer’s specifications.

Some general information that will be included and developed in
the AAQMP is outlined below.

* One temporary aerosol monitor, such as DustTrak, will be
installed. It should ideally be installed at the nearest residence
within the 1-km buffer, or another location acceptable to the




other
considerations such
as reference
guidance values,
public complaints,
wind speed and
direction, and visual
observations.

- ldentifying who is
responsible for
reviewing
monitoring data to
determine whether
applicable criteria
are being met and
identifying any
trends in the data.

- ldentifying how
monitoring data will
be made available
to the public and
plans for reporting.

- Clarifying the
components of the
dust control plan
mentioned in
Section 12.4.2.2 of
the DAR and in
response to HC-02.

- Listing regular
maintenance
schedules for

community to represent the most affected receptor location.

¢ The station will monitor for PM including PM2.5. The data will
be displayed as 1-hour average. It will be shared to a cloud-based
website, which will be updated in real-time and available for
everyone in the community to check on their phones and
computers. This data will help the community and the Project
developer make corrective actions. 24-hour average data will
also be displayed to compare against trigger levels.

The trigger levels for corrective action will be informed by the
Northwest Territories Ambient Air Quality Standards and other
federal and provincial regulatory objectives such as the Canadian
Ambient Air Quality Standards. Safety factors may be applied for
the purpose of being proactive and conservative. Notification
alerts by email will be sent to the GNWT Department of
Infrastructure (GNWT-INF) when the 24-hour averaged data
exceeds the trigger levels.

* As the Project construction site may not be the only source of
PM measured by the monitoring station (e.g. regional forest fire
smoke, power generation, home heating, aircraft landings, and
other anthropogenic activities in Wrigley), best judgement will be
applied to determine if and when corrective actions should be
performed. This may include looking at PM levels measured
outside of the construction work hours, checking for other
sources of PM and dust plumes in the area, and looking at
general trends from other monitoring stations in the region (a
reference baseline).

¢ As committed to in the Developer’s Assessment Report,
equipment idling will be discouraged or limited. Discretion must
be allowed in consideration of operating diesel-powered engines
in extreme cold temperatures.

¢ The possible corrective actions are listed below. These are in




vehicles and
equipment.

- ldentifying
approaches for
discouraging or
limiting equipment
idling.

addition to the pre-emptive mitigation measures listed in the
DAR Table 12.7 and Section 12.4.2.2. These corrective actions
apply only during the air quality monitoring period, which occurs
during the Project construction phase, while the construction site
is within 1 km of the monitoring station in Wrigley.

o Increase the frequency or location of dust suppression (i.e.
water) as necessary to reduce dust.

o Avoid or reduce dust generating activities when wind speeds
and wind direction will cause a safety concern due to reduced
visibility.

o Surfaces of granular material stockpiles may be stabilized
during extended periods between usage, by means of covering
the exposed surfaces, as feasible.

o Reduce vehicle speed when travelling within 1 km of receptors.
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Reference: DAR Sections 11, 17, and 18.

Aquatic Invasive Species (AIS) are not specifically addressed
in GNWT-INF's DAR. Section 17, Table 17.8 notes that
“machinery will arrive on-site and will be maintained in a
clean condition and free of invasive species and noxious
weeds”. Aquatic invasive species and whirling disease can be
introduced and spread through transporting water, sands,
and sediments and using contaminated construction
equipment — this could occur during construction but also
during the operation of the MVH.

The Canadian Aquatic Invasive Species Regulations under the
Fisheries Act prohibits:

- The importation, possession, transportation or release of
aquatic invasive species.

- The introduction of aquatic species into regions or bodies of
water frequented by fish where they are not indigenous.

In addition, whirling disease, a disease of finfish, caused by

Please provide
information on:

- Which mitigation
measures will be
putin place to
prevent the
introduction of
Aquatic Invasive
Species and whirling
disease during
Project construction
and during road
operation (i.e., use
by the public).

- Whether
monitoring will be
conducted to detect
a potential
introduction of
Aquatic Invasive

The GNWT will include mitigation measures to prevent the
spread of Aquatic Invasive Species, including whirling disease, in
the Fish and Fish Habitat Protection Plan. The Contractor will
adhere to the Fish and Fish Habitat Protection Plan and
implement the mitigation measures described therein. Mitigation
measures will be followed from the Government of Alberta’s
(GOA) Decontamination Protocol for Work in or Near Water
(2017); however, if these are updated at the time of
construction, the most current measures will be incorporated
and followed.

Equipment working in streams will be clean when it arrives to the
worksite (i.e., clean of mud/sediment, no vegetation or
organisms) and, if moving into or between the watershed sub-
basins intersecting the Project (Central Mackenzie — Blackwater
Lake and Central Mackenzie — The Ramparts), will follow the
decontamination protocol in the GOA’s (2017) protocol before
equipment is mobilized to site. This protocol will also be applied
to personal equipment (e.g., waders, work boots) and to
sampling equipment (e.g., fish salvage equipment, nets, sampling
probes) used in-stream. Decontamination records will be
required to be retained for at least five years by the contractor so
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specie
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infection with a microscopic parasite called Myxobolus
cerebralis, has been identified in Alberta. Whirling disease
can cause death in the younger life stages of susceptible
freshwater finfish. Affected finfish may exhibit any of the
following signs:

- whirling swimming pattern.

- skeletal deformities of the body or head (i.e., shortening of
the mandible and indentations on the top of the head).

- tail may appear dark or even black.

Species and whirling
disease.

DFO recommends a
section Aquatic
Invasive Species and
whirling disease
mitigation and
monitoring be
developed as part
of the Fish and Fish
Habitat Protection
Plan.

To prevent the
introduction and
spread of Aquatic
Invasive Species and
whirling disease,
DFO recommends
the Developer:

- Ensure all
equipment arrives
on site clean and
free of invasive
species.

- Clean, drain, and
dry any equipment
used in the water.

- Never move
organisms or water
from one body of
water to another.

that they can be provided to the GNWT or regulatory authorities.

Whirling disease in fish (particularly young salmonids including
salmon, trout, char, and some whitefish) is often observed based
on body deformities, a blackened tail, or swimming in a
characteristic whirling pattern. Detection of whirling disease can
be challenging because while infected individuals may exhibit
symptoms, these symptoms are not unique to whirling disease
and may be a result of a different iliness, parasite, or pathogen.
In addition, not all infected individuals exhibit symptom:s.
Whirling disease must therefore be confirmed by laboratory
testing of fish, aquatic worms, water, or sediment. Canada has
established a whirling disease detection program supported by
Parks Canada, DFO, and the Canadian Food Inspection Agency
(CFIA) along with provincial and territorial counterparts. Positive
detections of whirling disease have been found in British
Columbia and Alberta and confirmed detections are listed on the
CFIA (2024) website. If fish exhibiting possible symptoms of
whirling disease are encountered during fish rescue activities
(part of instream construction works) by qualified persons, the
GNWT will notify relevant Sahtu and Dehcho organizations and
the appropriate authorities to undertake testing to confirm the
presence of whirling disease.

The GNWT will consider installing permanent signage at the start
of the highway, and at major watercourse crossings with
information to clean, drain, and dry boats and equipment before
and after entering water to prevent the spread of aquatic
invasive species, though the GNWT will, through design,
discourage access from the highway to these watercourses,
particularly for watercraft.




Follow and
encourage the
public to follow best
practices found on
the Alberta
Environment
website
(https://www.albert
a.ca/stop-whirling-
disease.aspx).

- Place signage
along the road to
inform the public on
risks and mitigation
measures.

DFO also
recommends that
monitors working
on site during
construction and
monitoring of the
MVH be familiar
with Aquatic
Invasive Species and
signs of whirling
disease in aquatic
species so that

evidence of
introduction can be
reported.
GNWT | Enviro |References: Responses to IRs: ECCC-01, ECCC-02, ECCC-03, ECCC requests the | Please see attached response (table).
-INF nment | MVEIRB #44, MVEIRB #51, MVEIRB #52; Technical Meeting Developer provide,
(Infras |and Transcript; prior to
tructu | Climat | Federal Recovery Strategy (ECCC 2020) interventions:
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In IR ECCC-01, ECCC requested the Developer provide further
rationale for the selection of the Local Assessment Area (LAA)
15 km buffer as the relevant scale for the cumulative effects
assessment area for boreal caribou. In IR ECCC-02, ECCC
requested the Developer provide the rationale to exclude a
Regional Assessment Area (RAA) from the assessment for
boreal caribou and to have the LAA serve as the RAA. In IR
ECCC-03, ECCC requested the Developer include Imperial Oil
activities in the Norman Wells area in the cumulative effects
assessment. The geographic scope of the Caribou LAA is not
appropriate for the characteristics of the caribou component
(ie. population), therefore the LAA is not an appropriate scale
for a cumulative effects assessment and should not be a
supplement for the RAA.

The Developer’s arguments in the IR response to MVEIRB #44
were that the Caribou LAA does not (and is not meant to)
evaluate boreal caribou at the level of designated population
units, and that regional environmental conditions beyond the
Caribou LAA are too different in terms of habitat and
disturbance levels to compare with conditions proximal to
the Project.

Project level effects can be assessed at the Caribou LAA,
however, for an understanding of the cumulative effects of
the Project, they must be put into context of the differing
environments in the broader area used by the population or
sub-population that could interact with the Project. The
valued component is the population, not just individuals
affected by the Project.

Additionally, the Developer does not estimate the total %
disturbance of the NT1 range or regional planning areas
resulting from all reasonably foreseeable future
developments.

a) A cumulative
effects re-
assessment at a
geographic scale
(RAA) which is
appropriate for the
characteristics of
the caribou
component; and

a) Given that there
are no distinct
herds in the NT1
range, an outline of
how the Developer
plans to capture the
effects of the
Project, and all
reasonably
foreseeable
developments and
their cumulative
impacts, at the
population or sub-
population level.




Section 7.2.3 in the Federal Recovery Strategy (ECCC 2020)
states:

“The cumulative effects assessment will:

- Assess the impact of all disturbances (anthropogenic and
natural) at the range-scale;

- Monitor habitat conditions, including the amount of current
disturbed and undisturbed habitat (see Section 4.2.1), and
amount of habitat being restored;

- Account for planned disturbances; and

- Assess the distribution of disturbance in large ranges for risk
of range retraction in parts of the range.”

The list of all reasonably foreseeable developments should
then be expanded to match the cumulative effects study
area. This is particularly relevant as the Imperial Oil
Operations in Norman Wells are currently pending an
Environmental Impact Assessment.

A key concern for the cumulative effects assessment is the
risk of exceeding the disturbance threshold in this range in
the near term.
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References: Responses to IRs: ECCC-05, ECCC-06, MVEIRB
#44, MVEIRB #52, MVEIRB #60; Technical Meeting Transcript;
Federal Recovery Strategy (ECCC 2020)

In IR ECCC-05, ECCC requested the Developer define ‘general’
and ‘selected’ habitat, and clarify which biophysical attributes
are anticipated to be disturbed and where they occur. In IR
ECCC-06, ECCC requested the Developer calculate and
provide (1) affected area (in ha) of undisturbed habitat, and

Prior to
interventions, ECCC
requests the
Developer provide:

a) A map that
overlays the PDA to
the biophysical
attributes to show

Please see the attached response (table).




(2) affected area of existing habitat, using the standardized
equations as derived from the Federal Recovery Strategy,
provide details on the factors included in this calculation, and
describe the level of confidence in the data used to develop
conclusions on the effects to boreal caribou individuals and
critical habitat.

The Developer has provided the majority of the information
requested by ECCC in IR ECCC-05 with the exception of a
habitat disturbance map overlaying the Project Development
Area (PDA).

The Developer provided, in the response to IR MVEIRB #52, a
calculation of the % direct habitat disturbance before and
after the Project using ECCC’s definition of Critical Habitat
disturbance (ECCC 2020). However, a clear assessment of the
Project-specific effects to areas of undisturbed habitat (i.e.,
Critical Habitat) and disturbed habitat is still missing. As
noted above, a key concern for the cumulative effects
assessment is the risk of exceeding the disturbance threshold
in this range in the near term. Given the NT1 range is more
than 65% undisturbed (Table G-1, ECCC 2020), the Federal
Recovery Strategy (ECCC 2020) designates Critical Habitat as
all undisturbed habitat. If the threshold is surpassed, Critical
Habitat would be all existing habitat (i.e., it would include
non-permanent disturbances).

The biophysical attributes were outlined in Table 26-1, as
requested in ECCC-05. The Developer’s interpretation of
biophysical attributes, and the explanation provided in the
Developer’s response to IR MVEIRB #60, are consistent with
work occurring in multiple Provinces and Territories in the
country. While land cover and biophysical attributes are not
necessarily synonymous, it is the most common approach
used to mapping them, given data limitations. The mapping
provided identifies biophysical attributes of boreal caribou
habitat versus general habitat for different seasons. The

where the direct
loss (i.e., Project
footprint + 500 m)
will occur, and the
different ZOls to
show where the
indirect loss will
occur; and

b) Effects to Critical
Habitat from the
Project and from all
reasonably
foreseeable
developments in
the range or
regional planning
area, based on the
calculation provided
in the response to
IR MVEIRB #52.




Developer discusses the land cover present in the 94.3 ha
that is anticipated to be a direct loss, however the Developer
has not overlain the PDA to show where the direct loss will
occur, nor have they overlain the different zones of influence
(ZOls) to show where the indirect loss will occur.

For ECCC-06, the Developer should consider the risks of the
population not being self-sustaining due to Project effects
and cumulative effects. To evaluate these risks, ananalysis
should be done to determine how much undisturbed habitat
(i.e., Critical Habitat) will be destroyed directly by the Project
footprint and indirectly by the habitat functionally removed.

The Developer’s IR response to MVEIRB #44 claims that
“Human disturbance to the south is widely distributed across
the Southern NWT, whereas the Project occurs in a corridor
of human disturbance.” This claim could be supported by an
assessment of changes in undisturbed habitat resulting from
the Project.

As stated in ECCC-06, based on the current amount of
disturbance in the NT1 Caribou Management Area, and the
fact that there is no range plan in place for all parts of the
range (ECCC 2020), all currently undisturbed habitat is Critical
Habitat, and any Project activity resulting in the loss,
degradation or fragmentation to that undisturbed habitat
(direct or indirect) is a destruction of Critical Habitat (see also
Section 7 of the Amended Recovery Strategy for factors
exacerbating the likelihood of destruction of critical habitat).

GNWT
-INF
(Infras
tructu
re)
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References: Responses to IRs: ECCC-04; Technical Meeting
Transcript; Federal Recovery Strategy (ECCC 2020)

In IR ECCC-04, ECCC requested the Developer discuss any
further planned baseline analyses of boreal caribou
movement to supplement their analysis of individual female
boreal caribou movement, impacts to crossing accessibility,

ECCC requests the
Developer, prior to
interventions,
outline:

a) How they plan to
improve

Please see attached response.




and impact on movement and connectivity compared to the
winter road.

The Developer has not provided a clear, scientifically
defensible rationale as to why additional boreal caribou
movement analyses are not needed. Instead, the Developer
has referred back to the EDI (2024) analysis that ECCC
reviewed and found to have insufficient information.

During the Technical Meeting (November 19 to 21, 2024),
ECCC stated that the information regarding the caribou
movement analyses currently provided is insufficient
because:

- The assessment was based solely on collar data, which
represents a small portion of the population (n = 14).

- Information is only relevant to collared animals and cannot
discount different movement behaviors that may occur in the
uncollared population. The population model was built from
the bootstrapped average of the individual models, so
assumes the collared dataset is representative of the
population, without justification. The validation of the
population model is done using the same collar data, so it
does not validate whether it is representative of the actual
population, only that it is representative of those collared
individuals.

- Only females were collared, so there is no inference to
males or calves. Males are known to have different
movement patterns than females.

- There was no consideration of variation due to season.

- Without a representative sample of the population, we
cannot infer total population movement. There was high

predictions, how
the Project will act
as a barrier to
movement and how
the impacts are
anticipated to
spread along the
route; and

b) How they plan to
analyze monitoring
data collected from
the Thcho All
Season Road (TASR)
Project and apply
the findings to the
current Project
predictions.

ECCC requests that:

c) The movement
analysis and its
findings be
reframed as a
baseline analysis
throughout the
DAR; and

d) The Wildlife
Monitoring and
Mitigation Plan
(WMMP) include
explicit plans to
monitor the
parameters and




individual variation in movement, as shown through the
individual based models. This means individuals not
represented in the sample (i.e., non-collared individuals)
could have a large impact on the resulting population level
movement estimates.

- Caribou on the east side of the road were targeted for
collaring. This may bias the sample to those that do not cross
the road due to the sampling selection for the east side. It
does not inform whether the road may act as a barrier for
caribou moving west to east across the road.

reassess movement
through the life of
the Project, and
gaps in the analysis
and assessment of
impacts of the
Project on
movement and
connectivity be
more clearly
acknowledged
within the effects
characterization
section of the DAR.
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References: Responses to IRs: ECCC-06, ECCC-07, MVEIRB
#47, MVEIRB #52, MVEIRB #56; Technical Meeting Transcript;
Federal Recovery Strategy (ECCC 2020)

In IR ECCC-06, ECCC requested the Developer calculate
habitat area loss using the standardized equations as derived
from the Federal Recovery Strategy. In IR ECCC-07, ECCC
requested the Developer provide justification for the
adequacy of existing habitat information in the absence of
Project-specific baseline data for caribou.

The Developer has calculated habitat area loss, but the
calculations are based on an unsuitable buffer size for
indirect habitat loss, and use of selected habitat only for
direct habitat loss. All areas disturbed by the Project in the
Project Development Area (PDA) in the caribou range should
be considered direct habitat loss. Further, while a sensitivity
analysis was done, the Developer hasn’t followed it through
the assessment of effects and significance.

To assess indirect habitat loss, the Developer applied a 500 m
buffer to the PDA and calculated the full area of habitat types

ECCC requests the
Developer commit
to a reassessment
of indirect habitat
loss with a more
appropriate buffer
size:

a) Carry the
resulting buffer
through the
assessment and
provide the
updated
assessment prior to
interventions;

b) Confirm whether
the 5 km buffer will
be used for a final
assessment on
significance of

The GNWT would like to correct a few points in Environment and
Climate Change Canada (ECCC)’s preamble:

The GNWT'’s assessment of Project-level effects focused on
‘selected’ boreal caribou habitat, or biophysical attributes.
Comparatively, all areas in boreal caribou critical habitat (NT1
range) were considered when assessing cumulative effects at the
landscape-level. Environment and Climate Change Canada (2020)
specifically states that critical habitat for boreal caribou
considers: (a) “the area within the boundary of each boreal
caribou range that provides an overall ecological condition that
will allow for an ongoing recruitment and retirement cycle of
habitat, which maintains a perpetual state of a minimum of 65%
of the area as undisturbed habitat”; and (b) “biophysical
attributes required by boreal caribou to carry out life processes”
(pg. 34). The Developer’s Assessment Report (DAR) considers
both definitions of habitat when characterizing boreal caribou
habitat loss. Furthermore, all direct and indirect effects are
characterized conservatively by assuming the Project creates a
footprint and sensory disturbance on undisturbed areas, even
though most of the Project alignment overlaps the existing
Mackenzie Valley Winter Road.




boreal caribou select, according to a Resource Selection
Function (RSF) model used to identify habitat selection by
collared animals. The 500 m buffer discussed in the Federal
Recovery Strategy (ECCC 2020), which should be used for
calculating total direct habitat disturbance for a range, is
based on model results specific to a range-level analysis of
disturbance impacts on boreal caribou at the National scale
and is therefore not appropriate for assessing Project-specific
impacts on boreal caribou. Instead, indirect habitat loss
calculations should be made within an area around the PDA
which is justified by literature identifying the zones of
influence for effects from the Project.

The Developer responded during the Technical Meeting
(November 19 to 21, 2024) that they did use a range of buffer
sizes as outlined in the response to MVEIRB #47. Response to
MVEIRB #47 is a sensitivity analysis on selected boreal
caribou habitat using variable buffer widths. The response to
MVEIRB #52 is an analysis update on total area disturbance
calculations using a 500 m buffer.

Calculating the indirect habitat loss using the different buffers
is a good start. It is clear from this exercise that the 5 km
buffer shows a much larger impact. However, the Developer
is still using the RSF habitat model RSF >/= 0.6. That is useful
in terms of understanding the importance of the habitat
types impacted, but the total amounts should be considered
in the indirect habitat loss. This exercise does not address the
incorrect usage of the 500 m buffer in the indirect habitat
loss analysis.

To assess direct habitat loss in the DAR, the Developer
calculated caribou “selected habitat” according to an RSF
model. In the response to IR MVEIRB #52, the Developer re-
calculated direct habitat loss using ECCC recommended
definitions of disturbed habitat and the Federal Recovery

impacts to caribou
from indirect
habitat disturbance;
and

c) Outline the plan
to reconcile the
calculations for
direct habitat loss
with the Project
effects assessment;
adjust the
conclusions on the
effects to boreal
caribou individuals
and critical habitat
and discontinue
reliance on the RSF
model.

ECCC requests that
indirect habitat loss
calculations be
made within an
area around the
PDA which is
justified by
literature
identifying the
zones of influence
for effects from the
Project instead of
the 500 m buffer
discussed in the
Federal Recovery
Strategy. The

1. The following are responses to ECCC’s requests:

a) The project will not be impacting undisturbed habitat. See
response to parts b) and c).

b) Indirect habitat loss using different buffers (500 metre (m), 1
kilometre (km), 2.5 km, and 5 km) was presented in response to
R1 MVEIRB IR#47. However, the GNWT disagrees with using an
arbitrary buffer to define indirect habitat loss by applying a zone
of influence (ZOl). Varied ZOI distances are estimated and
presented in the caribou literature, ranging from attraction to
extreme avoidance (>15 km), that differ by ecological context
between populations and by season/year within populations
(Weir et al. 2007, Polfus et al. 2011, Johnson and Russell 2014,
Plante et al. 2018, Johnson et al. 2020, Prichard et al. 2020, 2022,
Boulanger et al. 2021, 2024). These studies rely on statistical
estimates of spatial distribution to infer avoidance and have no
link to meaningful changes in caribou physiology (e.g., reduced
foraging and body condition) or population parameters like
recruitment, survival, and population growth. Instead of relying
on ZOl estimates in the literature, the GNWT focuses on
disturbance buffers that have a clear link to caribou demography.
The 500 m buffer around anthropogenic disturbances proposed
in Environment Canada (2011) provides such a link, and therefore
is appropriate to use in the assessment.

c) In response to ECCC’s preamble, the DAR includes assessments
using both (1) selected habitat and (2) total area within the NT1
range. Assessing effects on caribou biophysical attributes,
effectively delineated using ‘selected’ habitat, is important in
addressing changes to boreal caribou Critical Habitat.




Strategy formulas (ECCC 2020). However, the data used to
develop conclusions on the effects to boreal caribou
individuals and critical habitat is still partly based on
“selected habitat” according to the RSF habitat model. While
caribou may select types of habitats at the scale of the PDA,
caribou is a landscape scale species that requires continuous
tracts of undisturbed habitat. They occur in low densities
throughout their distribution to reduce the risk of predation
(Section 3.3.1 ECCC 2020). Connectivity within and between
ranges is essential for boreal caribou persistence on the
landscape (Section 3.3.2 ECCC 2020). While caribou may
select (i.e., use more than available) specific types of habitats
(represented in the DAR by landcover data), at the scale of
the PDA, all areas directly disturbed should be considered
habitat loss, not only those land cover types used
preferentially.

The relative amounts of the selected/avoided habitat within
the PDA area are informative (e.g., risks of impacts are higher
if the habitat disturbed is all preferred) however caribou may
move through any of the habitat types present within their
range, and thus, the loss of those areas, particularly as small
patches interspersed with selected habitat types, can be
expected to impact caribou. Details on the amount of direct
habitat loss that is selected, avoided, and used equal to
availability provides more context for the scale of possible
impacts, and so ECCC recommends that all disturbed areas in
the PDA caribou range be considered direct habitat loss,
unrelated to RSF value.

Developer should
clearly identify the
buffer size which
will apply to the
assessment of the
Project’s potential
effects and
significance that will
be carried
throughout the
assessment.
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References: Responses to IRs: ECCC-08, ECCC-09; Technical
Meeting Transcript

In IR ECCC-08, ECCC requested the Developer outline how
baseline data was used to estimate Project effects, inform
mitigation measures and adaptive management, and discuss
the details of the 2022 Bird Study, covering:

ECCC requests the
Developer:

a) Re-assess the
effects to breeding
and migrating birds
with predictive

Response from the Government of the Northwest Territories
(GNWT):

As stated in response to Round 1 ECCC IR#08, an assessment of
the Project’s potential effects on breeding and migrating birds
using species-specific models to predict species occupancy or
breeding bird density does not provide sufficient incremental




Metho
ds

- Predictive modelling and the use of Boreal Avian Monitoring
Project models;

- Guidance on the number of sample sites per land cover
class;

- Standardized point count data to account for imperfect
detection;

- Use of bird song recognizers; and
- Data sharing.

In IR ECCC-09, ECCC requested the Developer provide the
rationale for relying only on Autonomous Recording Unit
(ARU) data and desktop modelling (Boreal Avian Modeling
[BAM], eBird) for the DAR conclusions on migratory birds,
and discuss the limitations of the data used and the
conclusions drawn from it.

The Developer has not followed ECCC’s previous advice
provided on the bird study design, and additional advice was
not incorporated into the 2022 Bird Study. Instead, the
Developer is proposing exclusive use of a “habitat-based
approach” (HBA) to the effects assessments to birds, which,
as described below, relies on assumptions and is not
applicable at smaller scales.

During the Technical Meeting (November 19 to 21, 2024),
ECCC described how the Developer is proposing exclusive use
of a HBA to assess the Project’s potential effects to birds. This
approach is a desktop exercise which uses broad scale
models (BAM, e-bird), with data collected mainly from
southern portions of the provinces, to infer population
consequences in the Northwest Territories based on how the
Project contributes to the loss of presumed suitable habitat.

modeling for
species occupation
and density in place
of using the HBA;
and

b) Use ECCC-CWS's
and co-
management
partners’ ARU data,
and some
waterfowl collaring
data, along with
additional baseline
data the Developer
collects, to conduct
the assessment.

The Developer
stated during the
Technical Meeting
that they are willing
to use the data to
validate species
habitat associations
or to contribute to
the future
monitoring
programs. ECCC
requests the
Developer expand
on how the data
will be used.

benefit to inform the assessment, or to change proposed
mitigation measures to reduce potential effects of the Project on
species at risk (SAR) migratory bird habitat or mortality risk. The
habitat-based approach used in the Developer’s Assessment
Report (DAR) is a standard and accepted method to assess
potential Project effects on birds and bird habitat in
environmental assessments. The assessment considered the
relative change in habitat availability for bird species/species
groups in combination with previous field survey data including
the 2022 Avian Surveys (K’'alo-Stantec 2023) as an adequate
means to describe baseline conditions and to assess potential
Project effects and establish appropriate mitigation measures.

To address previous comments from Environment and Climate
Change Canada (ECCC) regarding the reliance on a habitat-based
approach, the assessment does not exclusively use a habitat-
based approach. Breeding bird surveys were completed in the
local assessment area (LAA) using autonomous recording units
(ARUs), which identified the presence of migratory birds
including bird species at risk within the land cover types available
in the LAA (K’alo Stantec 2023, Appendix 20C). Moreover, as
stated in Round 1, ECCC-09, the Boreal Avian Modelling (BAM)
Project developed separate models for each Bird Conservation
Region subunit to improve local prediction accuracy (BAM, 2020).
The Project occurs in the Taiga Plains (North), Bird Conservation
Region 6-1. The predicted breeding bird densities (ata 1 km
resolution) used in the assessment were from the Taiga Plains
(North), Bird Conservation Region 6-1 (BAM, 2020), which was
considered representative of the regional assessment area (RAA)
for birds and bird habitat.

The GNWT is aware of the waterfowl and other waterbird bird
species that have potential to migrate through the RAA, which is
discussed in the Birds and Bird Habitat Technical Data Report
(TDR) (Appendix 20A) and DAR using existing databases from the
Middle Mackenzie River Islands Important Bird Area (IBA) and




The Developer is unaware of which bird species (and their
abundance) migrate through the RAA, and therefore what
birds are associated with each habitat type and how the
Project might affect hunted waterfowl (spring and fall hunts),
and other bird species during migration.

Further, ARUs (sound recorders designed specifically to
capture vocalizing songbirds) provide good count data for
territorial species such as songbirds, but do not allow
estimating abundance of breeding waterbirds, waterfowl and
shorebird populations (i.e., colonial, semi-colonial or
aggregating species). BAM data used in this HBA are only
modelling breeding density and only provide estimates for
most of the songbird community (not all songbird species and
no waterfowl, waterbirds or shorebirds). BAM's predictions
are not considered suitable for use as "baseline data" to infer
potential Project effects. Baseline field data (informed by
proper power analyses) would address important data gaps
(appropriate sample size per habitat type for breeding and
migrating birds). This is particularly true for part of this
specific assessment because there is very limited "local"
northern data in these national data sets.

ECCC expert advice is to use predictive modeling, using
proper baseline data for species occupancy and density, to
assess Project impacts on migratory bird populations.

As previously offered, the Canadian Wildlife Service (CWS)
and co-management partners have ARU data, and some
waterfowl collaring data, to share with the Developer to
assist in this type of modeling exercise, but additional data
from the study area would still be required to conduct an
informative assessment of the proposed Project effects on
migratory birds.

information provided by Indigenous Governments, Indigenous
Organizations, and other affected parties (see Table 20.5 of the
DAR). Specifically, information from engagement and published
studies in the Dehcho Region indicated wetlands and
watercourses are an important resource for waterfowl in the
region and ducks, geese, and swans are harvested by local
resource users. In the Sahtu Region, the Mackenzie Valley is
along an important migratory route in the Central Flyway, a path
used by a large number of birds migrating between northern
breeding grounds and southern overwintering grounds. To
address these concerns, waterbirds (including waterfowl) were
assessed based on wetland land cover metrics for the waterbirds
group or specific bird species at risk (e.g., red-necked phalarope
[Phalaropus lobatus] or conservation concern (e.g., lesser
yellowlegs [Tringa flavipes]) (see Table 20.12). For clarification,
potential Project effects were assessed within the LAA, which is a
standard approach in environmental assessments.

In addition, GNWT discussed the potential effects of the Project
on bird mortality risk associated with increased harvest pressure
in Round 1 ECCC IR#11, which referred to Section 20.4.3.1.2 and
20.4.3.3.2 of the DAR, that states the Project will enhance access
along a continuous linear feature that may increase predator
efficiency and hunter ease of travel while providing all-season
access to portions of the LAA that were previously more isolated.
Species most likely to be affected include prey species (e.g.,
passerines), harvested species (e.g., waterfowl), and those
attracted to the PDA (e.g., upland gamebirds).

As stated in response to Round 1 ECCC IR#08, the GNWT and its
consultants were not made aware of the additional ARU or collar
data until after the DAR submission (see ORS-71 (ECCC-22, ECCC-
11). Nonetheless, the GNWT contends the data collected is
sufficient to support the assessment of potential Project effects
on birds and bird habitat and has previously committed to
considering how the additional ECCC data could be used to




inform monitoring program design.

On February 5, 2025, the GNWT discussed with ECCC-Canadian
Wildlife Service (CWS) the additional ECCC-CWS and co-
management partners’ data to determine if the available data
can be used to verify bird habitat associations as well as support
future monitoring efforts. The GNWT has committed to review
the additional ARU and waterfowl collaring data in the study
areas offered by ECCC-CWS to determine how it could be used to
inform the assessment and/or refine proposed mitigation
measures to reduce potential Project effects on birds and bird
habitat. The GNWT will continue further discussions with ECCC-
CWS as necessary. In addition, GNWT has committed to providing
the data collected during the 2022 ARU survey to ECCC-CWS.
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References: Responses to IRs: ECCC-11, ECCC-12; Technical
Meeting Transcript

In IR ECCC-11, ECCC requested the Developer discuss plans
for waterfowl GPS collar data collection and further
migratory bird surveys. In IR ECCC-12, ECCC requested the
Developer discuss any plans for additional survey work for
migratory birds to supplement the 2022 bird surveys, and to
provide the survey methods to account for interannual
variation.

The Developer has no plans to conduct further avian surveys,
and ECCC disagrees with the Developer’s assessment that a
“habitat-based approach” (HBA) that uses large-scale models
without appropriate baseline data for the RAA is appropriate
to assess Project effects on birds.

At the Technical Meeting (November 19 to 21, 2024), the
Developer noted that there is a gap in waterfowl data.
Instead of using collar data, the Developer identified
Important Bird Areas (IBAs) in the RAA and assessed the
effects of the Project on waterfowl in these areas. The

ECCC requests the
Developer commit
to collect additional
collaring data and
conduct further
migratory bird
surveys.

The GNWT disagrees with ECCC that additional collaring data and
further migratory bird surveys are necessary to assess Project
effects on migratory birds or establish the appropriate mitigation
measures. The assessment identified the assemblage of
migratory birds that are present or have the potential to occur in
the local assessment area (LAA) and regional assessment area
(RAA), including waterfowl and shorebirds using existing baseline
information presented in the response to Round 1 ECCC IR#11
including autonomous recording unit (ARU) field surveys.
Although a list of migratory bird species that have potential to
occur in the RAA are addressed in the Bird and Bird Habitat
Technical Data Report (TDR) (Appendix 20B) as well as Section 20
of the Developer’s Assessment Report (DAR), the assessment of
potential Project effects focuses on the LAA where potential
direct and indirect effects can be reasonably estimated. The
assessment of potential cumulative effects on birds and bird
habitat, however, does focus on the larger RAA spatial boundary
(see Section 20.1.4 and 20.5 of the DAR).

As stated in response to R1 ECCC IR#12, the GNWT acknowledges
that field-based surveys completed over consecutive breeding
seasons might indicate annual variation in relative abundance for




Developer anticipates that the HBA on wetlands and on
water is enough to address the effects on waterfowl at that
level.

The quality/timing of use of migratory stopover sites and
anticipated Project effects to migratory species remains
unknown, given habitat models do not typically account for
species using such habitat for short (but critical) times.
Autonomous Recording Units (ARUs) are sound recorders
designed specifically to capture vocalizing songbirds. ARUs
can detect the presence of some migratory species (night
flight calls and other calls/songs) but cannot estimate bird
abundance, so it is challenging to properly estimate relative
intensity of use by waterfowl and shorebird species that do
not vocalize in the same way songbirds do. ECCC is still of the
opinion that additional baseline data collection (avian surveys
not only using ARUs) within the RAA is required to make
accurate predictions of effects to all migratory bird species.
ECCC-CWS and co-management partners have limited
waterfowl collaring data which can be shared with the
Developer, but additional data would still be required, and
power analyses are needed to inform sample size (per habitat
type or number of birds per species tracked) requirements.

Further, while collecting baseline data is important for an
impact and effects assessment, the data alone is not much
use without proper analyses and modeling to quantify Project
effects. ECCC is concerned that, without proper baseline data
and reliable Project effect assessments, it will not be possible
for the Developer to properly monitor how the Project affects
bird occupancy and density. ECCC disagrees with the
methods that the Developer has used for bird data collection
and analysis; there is still ample uncertainty in the impacts of
the Project to birds.

some migratory bird species. However, the GNWT contends it is
not necessary to complete additional field surveys for migratory
birds to account for potential interannual variation in bird
abundance because the assessment used a habitat-based
approach, which assumes birds are present including bird species
at risk. Therefore, this is a conservative approach that might
overestimate potential direct and/or indirect effects due to the
Project. The variability of migratory bird occupancy and density
estimates, resulting from numerous factors, poses limitations for
assessing potential Project effects. Because of this inherent
variability, a habitat-based approach using land cover metrics is
viewed as an effective means to assess potential Project effects
on birds and other wildlife because it provides a relatively more
stable measure of the abundance and distribution of habitats in
the LAA and RAA and is more efficient because many species
depend on the same habitat (e.g., herbaceous wetland).

The habitat-based approach assumed wetland habitat
associations (i.e., herbaceous, shrub, treed) and open water
primarily reflected potential waterfowl habitat use during the
breeding season. However, as stated in Section 20.4.2.3.1.1 of
the DAR, waterbird habitat includes open water and wetland
land cover classes within 50 m of open water (see Table 20.10)
that support birds throughout the year, including during the
breeding and migration seasons. The estimated change in
abundance of wetland classes therefore conservatively assumes
a direct loss of breeding and/or migratory stopover habitat. The
value of wetlands and open water to migratory birds is also
reflected in the identification of Important Bird Areas (IBA) as
well as Traditional Knowledge, both of which are included in the
assessment.

It should be emphasized that Project routing avoids wetland
habitats where possible, mitigating direct and indirect habitat
loss and alteration for waterbirds. Construction of the Project will
result in the direct loss of 30.1 ha of waterbird habitat within the




LAA, a 0.3% decrease from existing conditions (see Section
20.4.2.3.1.1 of the DAR, Table 20.12).

As stated in R1-ECCC-13, the Brackett Lake Important Bird Area
(IBA) is outside of the LAA. While the Project will not interact
with the IBA, it does provide a notable breeding area for
waterbirds within the RAA (IBA Canada 2020a). Important
migratory stopover sites within the LAA are limited to the Middle
Mackenzie River Islands IBA, which supports large numbers of
waterfowl species each year, including greater white-fronted
goose (Anser albifrons), Canada goose (Branta canadensis),
tundra swan (Cygnus columbianus), and snow goose (Anser
caerulescens) that are important to current land and resources
users for traditional purposes (see Section 20.4.2.3.1.1 of the
DAR). Construction of the Project will result in the direct loss of
884.3 ha of the Middle Mackenzie River Islands IBA, a 3.1%
decrease from existing conditions.

Overall, the Project residual effects on waterbirds indicate there
is an abundance of waterbird habitat remaining in both the LAA
(10,097.5 hectares [ha]) and RAA (127,235 ha), which provides
potential breeding and/or migratory stopover areas for
waterfowl and shorebirds (Table 20.12). Determining the number
of birds using these wetlands will not change the results of the
assessment including mitigation commitments.

However, as stated in response to Round 1 ECCC IR#12, GNWT
agrees the ARU data does not provide a suitable means to
estimate waterfowl presence or abundance and has committed
to reviewing the waterfowl GPS collar data offered by ECCC-CWS
(see the GNWT’s response to Round 2 CanNor IR#07) to
determine how the additional data could be used to inform
future monitoring efforts or refine mitigation measures.

GNWT
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References: Responses to IRs: ECCC-10; Technical Meeting
Transcript

ECCC requests the
Developer describe
how they plan to

The information provided in the Developer’s Assessment Report
(DAR) represents established environmental assessment practice,
and precedence, and addresses the requirements of the
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In IR ECCC-10, ECCC requested the Developer describe how
the migratory bird assessment accounts for and assesses
effects on avian species present in and/or potentially using
habitats within the RAA during spring and fall migration,
including arctic-breeding waterfowl and shorebird species.

Using a “habitat-based approach” (HBA) also does not
address community concerns over change and uncertainty in
migration movements and patterns, which includes spatial
and temporal changes. The Developer is unaware of which
arctic migrants (if any) are using the corridor, and therefore
what birds are associated with each habitat type as part of
the “habitat-based approach” to the assessment. ECCC expert
advice is that the HBA provides insufficient information about
the quality and timing of use of migratory stopover sites and
anticipated Project effects.

The Developer assessed effects to arctic migrants only in the
LAA and then intends to compare those effects to the RAA as
the control as part of a cumulative effects assessment. The
problem with this approach is that the Developer does not
have appropriate baseline data that would allow them to
make such a comparison. For the RAA, the Developerhas not
appropriately analyzed baseline data, nor monitored changes
in documented patterns through time.

If the Developer did have migratory bird density and
distribution data from the RAA, these data could show effects
over the long term and could be used to feed into a
cumulative effects assessment. Instead, the Developer is
proposing to do a cumulative effects assessment with only
limited habitat data.

clearly identify and
address data gaps
and model
limitations for
inferences at the
RAA level.

Mackenzie Valley Environmental Impact Review Board’s Terms of
Reference for the assessment of potential effects of the Project,
including those on birds. Available information, supplemented by
project-specific field studies and Traditional Knowledge, was
obtained and deemed adequate in support of this project-specific
assessment. The GNWT provided characterization of regional
habitat conditions adequate in detail to support an assessment
of potential cumulative effects, including the Project’s
contribution to cumulative effects within a Regional Assessment
Area (RAA) appropriate to birds. As such, an additional regional-
scale and multi-year research study, such as migratory bird
density and distribution as implied by ECCC, is not warranted.
The GNWT has previously presented, in response to Round 1
ECCC IR#08, that to achieve sufficient power (80%) to detect
even a moderate effect size would require a level of effort that is
incommensurate with a project-specific assessment, especially
since the assessment uses an approach that already is
conservative. As stated in the DAR, the Project, which applies
best practices to mitigate for effects on birds, will result in a
small incremental change to habitat and an overall
determination of not significant for residual effects on birds.

In consideration of above, GNWT does not believe that, as
requested, data gaps and model limitations constitute a
deficiency to such an extent that further data is needed.
Nonetheless, the GNWT has agreed to reviewing Environment
and Climate Change Canada’s additional songbird data and goose
collar data within the Project assessment areas for its
consideration in, for example, integration into the Wildlife
Management and Monitoring Plan (WMMP). Through the
engagement program, the GNWT is aware of community
concerns regarding changes in bird migration as discussed in
Section 20.1.2.1 of the DAR. GNWT is also aware of the Arctic
migrants that have potential to use the local assessment area
(LAA) and RAA as discussed in Round 1 ECCC IR#10 and reiterated
in response to R2 CanNor IR#07, which states:




“The GNWT is aware of the waterfowl and other waterbird bird
species that have potential to migrate through the RAA, which is
discussed in the Birds and Bird Habitat Technical Data Report
(TDR) (Appendix 20B) and DAR using existing databases from the
Middle Mackenzie River Islands Important Bird Area (IBA) and
information provided by Indigenous Governments, Indigenous
Organizations, and other affected parties (see Table 20.5 of the
DAR). Specifically, the Dehcho indicated wetlands and
watercourses have been identified as being an important
resource for waterfowl in the region and ducks, geese, and swans
are harvested by local resource users. In the Sahtu, the
Mackenzie Valley is along an important migratory route in the
Central Flyway, a path used by a large number of birds migrating
between northern breeding grounds and southern overwintering
grounds.

To address these concerns, waterbirds (including waterfowl)
were assessed based on wetland land cover metrics for the
waterbirds group or specific bird species at risk (e.g., red-necked
phalarope [Phalaropus lobatus] or conservation concern (e.g.,
lesser yellowlegs [Tringa flavipes]) (see Table 20.12). For
clarification, potential Project effects were assessed within the
LAA and the larger RAA, which is a standard approach in
environmental assessments.”

As stated in Round 1 ECCC IR#10, the assessment was completed
within the LAA where direct habitat loss due to the Project is
predicted to occur based on changes in the abundance of habitat
types (i.e., land cover). To clarify, the cumulative effects
assessment does not compare Project effects in the LAA to the
RAA. Rather, the cumulative effects assessment evaluates the
Project’s residual effects (e.g., change in habitat) in the context
of past, present and reasonably foreseeable projects and
activities in the RAA (see Section 20.5 of the DAR), an approach
that is reflective of standard practice.




Section 20.5.2.3 of the DAR discusses cumulative effects on birds
and bird habitat, based on past and present activities including
oil and gas development (e.g., Norman Wells Pipeline), the
Mackenzie Valley Winter Road (MVWR) and other winter roads,
quarries and borrow sources, mining and exploration activities as
well as municipal and community development that have
resulted in the loss of bird habitat in the RAA. These past and
current projects and activities reflect the existing (baseline)
conditions in the RAA.

Reasonably foreseeable activities and projects will result in
additional direct habitat loss and alteration as well as sensory
disturbance (e.g., noise), which will contribute to cumulative
effects on bird habitat including species at risk and species of
conservation concern in the RAA. The Dhu-1 Quarry (including
camp and winter access road) will result in a direct loss of 23
hectares (ha), and Great Bear River Bridge will result in a direct
loss of 46.5 ha. The estimated project development area for the
Enbridge Maintenance Camp is not available. Overall, future
projects are relatively small in spatial scale and some of these
projects such as the Great Bear River Bridge at least partially
overlap the existing MVWR, which will reduce cumulative effects
on bird habitat. Overall, the Project’s contribution to cumulative
change in bird habitat is relatively small representing < 0.1 to
0.7% from the existing condition in the RAA depending on the
species or species group (see Table 20.12 of the DAR and
response to Round 2 CanNor IR#10, Table CanNor-10-3).

Although a comparison of mean predicted breeding bird
densities in the LAA and RAA at baseline is provided in Appendix
20C, Table B.7 using Boreal Avian Modelling (BAM) project data
(BAMP 2020), these data were not used to assess potential
cumulative effects on birds and bird habitat in the RAA because
the cumulative effects assessment used a habitat-based
approach consistent with the Project effects assessment.




Overall, the GNWT maintains that the habitat-based approach in
combination with existing data sources (e.g., ECCC-CWS 2017
autonomous recording unit [ARU] survey, BAM project data) as
well as data collected for the Project during the 2022 Avian
Surveys (K’'alo-Stantec 2023) is sufficient to assess potential
Project effects on migratory birds and their habitat in both the
LAA and RAA. Potential gaps and uncertainties are discussed in
Section 20.7.2 of the DAR.
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References: Responses to IRs: ECCC-10, ECCC-14, MVEIRB #2;
Technical Meeting Transcript

In IR ECCC-10, ECCC requested the Developer describe how
the effects of climate change are incorporated into the
analysis of effects.

In IR ECCC-14, ECCC requested the Developer clarify the age
of the data-sources used to derive land cover classes,
describe the confidence in the accuracy of the landcover
classifications, taking into account its age, and how they
considered potential change in species demographics,
accelerated effects of climate change, and recent forest fires.

The data being used for considering climate change at
different scales are ~30 years old. Considering the dramatic
landscape changes that have occurred in the Northwest
Territories in the past 2 years alone, further on-the-ground
baseline data collection and a re-visit of habitat classification
work is warranted to ensure it is a true representation of RAA
in today’s landscape for accurate predictions of effects to
migratory bird species.

The Developer has clarified that the data originates in whole
from the 2007to 2013 dataset and notes that the land-cover
data used represents the best available land cover mapping
at approximately 80% accuracy, but that little satellite data

ECCC requests the
Developer use
updated land cover
classification
baseline data to
properly infer
current conditions.
Describe how and
when the Developer
plans to ground
truth the habitat
classification data.

Please see the attached response.




has been processed into a usable form for land cover
determination. This 80% accuracy was calculated when the
data were new, so the age of the data was not considered in
the Developer’s response (i.e., how accurate is it now, given
it is over 10 years old). ECCC considers this data set out of
date, and therefore not reflective of current land-cover
conditions in the Northwest Territories, which have
undergone dramatic changes in the past few years alone,
including due to wildfire.

The Developer is not using land cover variables in any
modeling attempt to try to quantify species-specific land
cover association in the RAA. ECCC expert advice is that a
more prescriptive analytical approach is needed to predict
what areas in the LAA and RAA are more vulnerable to
changes in climate (areas that might become less suitable,
remain stable or of higher quality for some migratory birds in
the future). It would also be important to have maps of
anticipated changes in landcover. Projected changes (and
corresponding uncertainty) in land cover for the LAA and RAA
have not been provided.

The Developer has stated in the response to MVEIRB #2 that
“Regardless of the distribution of future landcover types in
the LAA and RAA, with the mitigation for Project effects on
vegetation presented in the DAR, there are no anticipated
changes to the conclusions in the DAR, Section 18.” ECCC
suggests that mitigation cannot account for any and all future
scenarios, with such a high degree of uncertainty for future
conditions. Uncertainty cannot be considered grounds for
making any conclusion. ECCC recommends that uncertainty
be quantified, and plausible future scenarios be described.
Instead, the Developer should quantify this uncertainty and
present outcomes from different plausible future scenarios.
Models/data should be used to make specific predictions on
effects to bird species for the RAA and discuss specific




conclusions.

Anticipated changes in anthropogenic disturbances could be
better assessed if an evaluation of anticipated cumulative
impacts of climate change and human disturbances were
modeled as part of this environmental assessment.

ECCC maintains the position that a model-based approach to
addressing these questions, and quantifying all the
uncertainty, is warranted.
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References: Response to IR: ECCC-18

In IR ECCC-18, ECCC requested the Developer use a minimum
Tier 2 approach to estimate emissions from land-use changes
and incorporate specific regional values for the biomass and
land characteristics.

ECCC acknowledges that the Developer used a Tier 1
approach to the Land Use Change (LUC) estimate, however a
Tier 2 or higher estimate would be more accurate. The
Developer uses the soil organic content (SOC) value (116 t
C/ha) from Intergovernmental Panel on Climate Change
(IPCC) 2019 Chapter 2 Table 2.3 for the IPCC Climate Zone
“Boreal Moist/Dry” and for the IPCC soil class “Wetland
soils”. Values in Table 2.3 are likely not accurate for use for
this Project, largely because Table 2.3 presents SOC for
mineral soil, whereas the Project is likely on organic soil
(peatlands, wetlands and bogs are usually organic soil). In
addition, Table 2.3 only presents SOC values for the first 30
cm of depth, while peatlands, wetlands and bogs are
generally much deeper. Lower SOC values are likely to result
in an underestimation in the LUC emissions for the Project.

ECCC re-iterates the recommendation for specific regional
values to be incorporated into the LUC calculation, through
the use of research documents or studies done in the Project

ECCC requests the
Developer:

a) Use a minimum
Tier 2 approach to
estimate emissions
from land-use
changes as per the
Federal Strategic
Assessment of
Climate Change
(SACC) and
Technical Guide,
and incorporate
specific regional
values for the
biomass and land
characteristics; and

b) Review the SOC
value to account for
the presence of
organic soil deeper
than 30 cm in the
Project area and
update the estimate

1a. A literature review of available studies did not give enough
information that is site or region-specific to the Project to
complete a full Tier 2 assessment.

Region-specific values for two of the four parameters needed to
complete a Tier 2 assessment were obtained from literature
reviews for the following parameters:

* Biomass stocks for the forested land-use categories, obtained
from Natural Resources Canada Inventory (NRCAN, 1997). These
values were already included in the original land-use change
assessment.

¢ Soil organic carbon (SOC) for the relevant land-use categories,
obtained from a paper by Hossain et al. (Hossain et al., 2015).
These values were used in the revised land-use change
assessment.

For the remaining parameters listed below, no region-specific
values were found from literature review and the default Tier 1

values were used instead:

* Biomass stocks for the grassland and wetland (not treed) land-
use categories.

¢ Dead wood / litter stocks for the relevant land-use categories.




area. This would increase the accuracy of the LUC estimate.

of emissions from
land-use changes,
since lower SOC
values are likely to
result in an
underestimation in
the LUC emissions
for the Project.

The resulting greenhouse gas emissions from the revised land-
use change assessment using the region-specific values above
were revised from 24,117 t CO2e to 27,710 t CO2el. The land-
use change assessment report, detailed in the GNWT’s response
to Round 1 CanNor IR#22 (ECCC-4), will be revised in the DAR
Addendum.

While the GNWT agrees a Tier 2 assessment is more accurate
than a Tier 1 assessment, it also maintains that a Tier 2
assessment was not required as the Terms of Reference did not
specify that the land-use change assessment must be conducted
in accordance with the Strategic Assessment of Climate Change
(SACC) Technical Guide (SACC, 2021), and therefore that the
effort needed to conduct a field study and complete a full Tier 2
assessment, in the absence of site or region-specific literature for
relevant parameters, is not warranted. As stated in response to
Round 1 CanNor IR#39 (ECCC-18), the mitigation measures
described in Chapter 12 of the Developer’s Assessment Report
(DAR) (Table 12.7 and Section 12.4.3.2), specifically those that
pertain to land-use change, are not expected to change as an
outcome of conducting a more detailed assessment of emissions
due to land-use change.

1b. Using a SOC value for a depth of 30 cm is deemed
appropriate for the Project. The default Tier 1 SOC value,
obtained from Intergovernmental Panel on Climate Change
(IPCC) 2019 Chapter 2 Table 2.3 for the IPCC Climate Zone
“Boreal Moist/Dry” and for the IPCC soil class “Wetland soils”
(IPCC, 2019), is 116 t C/ha. An ecozone-specific average SOC
value for wetlands, 223 t C/ha for the Taiga Plains region at a
depth of 30 cm, was found in a paper by Hossain et al. (Hossain
et al., 2015). This value is deemed to be more conservative and is
used in the revised land-use change assessment results above.

GNWT
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Reference: Response to IR: ECCC-19

ECCC requests the
Developer update

Please see the attached response (table).




(Infras In IR ECCC-19, ECCC requested the Developer update the the carbon sink
tructu | Carbo |carbon sink assessment. assessment using
re) n Sinks specific regional
ECCC acknowledges that the Developer followed the values from
Mackenzie Valley Environmental Impact Review Board 2015 |research and/or
Terms of Reference for the environmental assessment, studies conducted
however the methodology used by the Developer is likely less |in the Project area.
accurate than that presented in the Strategic Assessment of
Climate Change (SACC) and Technical Guide. ECCC requests the
Developer considers
In addition, the Developer has examined the impact on wetland areas in
carbon sinks for forested land in the Project area, but has not |their carbon sink
provided a value for the wetland area. assessment, in
addition to forest
ECCC re-iterates the recommendation to use the lands.
methodology presented in the SACC and Technical Guide, and
recommends the use of specific regional values to be
incorporated into the carbon sinks calculation, through the
use of research documents or studies done in the Project
area. ECCC suggests the Developer refrain from referring to
their carbon sink estimate as 'conservative', as the
methodology that is used introduces uncertainties, meaning
that the result may not be conservative.
1 | GNWT | Consol | See attached See attachment
3 |-INF idated
(Infras | Comm
tructu |ents
re) and
Cover
Letter
N |Addre |Topic |Reviewer Preamble Reviewer Request | Response
o |ssed
. |To:
Deline Renewable Resources Council - Ms. Stephanie Kearns
1 |GNWT | Develo | The Draft Wildlife Monitoring and Management Plan Ensuring Indigenous | Please see the attached responses.
-INF pment | (WMMP) for the Mackenzie Valley Highway Project Leadership in the
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(hereafter “the Project”) outlined in Section 5 and 6 of
Volume 5 of the Developer’s Assessment Report (DAR) is
intended to provide a foundation on which to monitor and
evaluate the potential impacts of the Project on wildlife and
habitat and direct mitigations to address any observed
impacts. We believe there are several substantial
shortcomings and gaps in the current WMMP that undermine
its ability to achieve its stated goals from both Western
Science (WS) and Indigenous Knowledge (IK) perspectives.
Although many of these concerns were raised both in the first
round of Information Requests and during the technical
sessions held on November 19-21, 2024, we do not believe
the developer’s responses were adequate to address our
concerns.

As the WMMP is currently in draft, and the proponent, the
Government of the Northwest Territories (GNWT), has
expressed a willingness to collaborate with communities to
refine the WMMP, we are requesting additional information
to better understand the proponent’s perspectives, identify
opportunities for improvement, and ensure the final WMMP
aligns with the priorities and expectations of the Déljne
Renewable Resources Council (DRRC).

A primary concern is the lack of clarity on how the WMMP
will be implemented to achieve meaningful results. Key
questions remain unanswered: how and when data will be
collected, who will collect and analyze it, what funding will be
allocated, and how IK and community leadership will be
meaningfully integrated.

For instance, Section 5.2 on Wildlife Effects Monitoring
prioritizes GNWT-ECCC leadership while offering limited
recognition of Indigenous expertise. Similarly, Section 6 of
the DAR addresses adaptive co-management but lacks clarity
or substance on how communities will be meaningfully

MVHP WMMP

1.1 Throughout
Section 5.2 of the
DAR Draft WMMP,
the Wildlife Effects
Monitoring section
lacks sufficient
Indigenous
collaboration and
participation. In
light of the GNWT’s
stated
commitments to
reconciliation,
please clarify how
IK and community
leadership will
guide the
development and
implementation of
the WMMP?

1.1.1 Will the GNWT
commit to use a
community-driven
WMMP framework,
where Indigenous
leadership is central
to the monitoring
and decision-
making processes?

1.2 In section 5.2,
eight of the ten
subsections on
wildlife effects




involved in decision-making and monitoring. This is especially
concerning given the GNWT’s obligations under Section
13.8.40 of the Sahtu Dene and Métis Comprehensive Land
Claim Agreement (SDMCLCA) to directly involve Renewable
Resource Councils (RRCs) and Sahtuot’jne harvesters in
wildlife research and monitoring activities. Without a
stronger emphasis on Indigenous leadership, the WMMP
risks reducing IK and community participation to token
gestures rather than essential, treaty-protected components.

We are advocating for a community-driven WMMP where
Indigenous partners lead monitoring and decision making
processes. This approach can more fully accommodate IK
Systems and community priorities while ensuring culturally
relevant and ecologically robust information shapes the
WMMP in a way that fosters reconciliation.

The draft WMMP also fails to address the lack of baseline
data, which is critical for effective mitigation and adaptive co-
management. Relying on limited or absent baseline
information substantially weakens the ability of the WMMP
to achieve its objectives. Immediate monitoring to establish
pre-construction benchmarks is essential, and proactive
collaboration with communities — who hold invaluable
Indigenous and local knowledge — would significantly
strengthen the plan.

The gaps identified in the WMMP, as presented in the DAR
and made evident during the technical sessions, highlight the
need for greater collaboration. The Project has the potential
to set a precedent for how reconciliation and resource
management can coexist. However, achieving this requires
more than surface-level commitments; it demands the
inclusion of Indigenous voices and perspectives at every stage
of the WMMP. By addressing these gaps now, the GNWT can
create a plan that is not only scientifically rigorous but also

monitoring
explicitly state that
the monitoring and
analyses will be
carried out by
GNWT-ECC or
GNWT-INF.

1.2.1 What is the
GNWT’s rationale
for excluding
comprehensive
Indigenous
participation in
these processes?
1.2.2 How does the
GNWT’s exclusion
of Indigenous
participation from
these monitoring
processes align with
the GNWT'’s
reconciliation
commitments?
1.2.3 How does the
GNWT'’s exclusion
of Indigenous
participation from
these monitoring
processes meet the
GNWT's treaty
obligations?

1.3 What specific
mechanisms will the
GNWT implement
to ensure




culturally appropriate and that respects the rights of
Indigenous communities.

community-driven
identification of
culturally
appropriate
monitoring
questions and the
establishment of
culturally relevant
information
collection
protocols?

1.4 How does the
GNWT plan to
ensure that IK and
community
participation are
integrated as equal
or leading
components of the
WMMP, rather than
being supplemental
to government-led
efforts?

GNWT
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Adequately
Resourcing
Community-Driven
Monitoring

2.1 The DAR
proposes the
creation of a

Please see DRRCO1.




“Renewable
Resources Officer”
(RRO) position to
conduct harvest
monitoring and
enforcement. While
we feel thisis a
positive step, one
position appears
insufficient given
the scope of work.
2.1.1 What is the
anticipated
workload for the
RRO position and
what is the
geographic
coverage for this
position?

2.1.2 What are the
specific timelines
for when the RRO
position will be
advertised to be
filled?

2.1.3 How will the
GNWT evaluate the
success of one RRO
position to conduct
harvest monitoring
and enforcement
for the entire length
of the road and how
will Indigenous
governments and
RRCs be included in




that evaluation
process?

2.2 What specific
mechanisms will the
GNWT implement
to ensure
Indigenous
harvesters and land
users are fairly
compensated for
sharing harvesting
and monitoring
data, and how will
these mechanisms
be transparent,
consistent, and
developed in
collaboration with
RRCs?

GNWT
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Prioritizing Robust
Baseline
Information and
Inclusive
Monitoring
Practices

3.1 In section 5.1 of
the Draft WMMP, it
is stated that
mitigation
measures will be
implemented to
avoid or reduce
project effects on
wildlife habitat

Please see DRRCO1.




during construction,
operations, and
maintenance. Given
the lack of robust
baseline data on
infrastructure and
wildlife in the
region:

3.1.1 How does the
GNWT intend to
establish adequate
baseline data to
assess the
effectiveness of
these mitigation
measures?

3.1.2 Will the GNWT
commit to
beginning baseline
monitoring
immediately, or at a
minimum one-year
pre-construction, to
ensure sufficient
pre-construction
data?

3.2 Section 13.8.40
of the SDMCLCA
requires direct
involvement of the
Renewable
Resource Councils
(RRC) and
Sahtuot’jne
harvesters in




wildlife research
and harvesting
studies. What
specific processes
will the GNWT use
to directly involve
the RRCs and
participant
harvesters to the
greatest extent
possible in
monitoring the
effects of the
Project?

3.3 The RRCs have
repeatedly
expressed to the
GNWT their strong
opposition to
intrusive wildlife
monitoring
methods such as
caribou collaring
and helicopter
surveys. Despite
this, Section 5.2 of
the DAR focuses
almost exclusively
on these invasive
techniques, and
only for a limited
range of species
(caribou, moose,
and species at risk).
While we




acknowledge the
value of these data,
there are many
other well-
established, less
invasive monitoring
methods, such as
remote camera
traps, genetic
sampling, or
acoustic
monitoring, that
can offer robust
data across a
broader range of
species.
Additionally, these
methods are more
conducive to
community
participation,
aligning better with
the values and
priorities of the
RRCs.

3.3.1 Will the GNWT
commit to only
using monitoring
methods that are
supported by the
RRCs?

3.3.2 If not, will the
GNWT provide a
clear rationale for
rejecting the
implementation of




these widely
studied, less
invasive wildlife
monitoring
methods that can
deliver data for
multiple species
while enabling
meaningful
community
participation and
that are acceptable
to RRCs?

3.4 Section 5.2 of
the DAR focuses
narrowly on the
immediate road
corridor (PDA and
LAA), despite
extensive evidence
from both WS
literature and IK
demonstrating that
ecological processes
such as animal
movement,
seasonal migration,
habitat selection,
and inter- and intra-
species interactions
occur across broad
spatial and
temporal scales.
Additionally, roads
are well-




documented to
impact these
processes far
beyond their
physical footprint.
In the Thcho
Traditional
Knowledge Study
for the Proposed
All-Season Road to
Whati (2015), it was
found that focusing
on both the
immediate study
area and its ties to a
larger geographic
context provided
critical insight into
travel routes and
animal migration.
This dual focus not
only highlighted the
importance of
localized impacts
but also
emphasized the
significance of
broader spatial
connections for
understanding
cultural and
ecological systems.
If this approach is
vital for informing
IK work, it stands to
reason that baseline




data collection and
ecological
monitoring under
the WMMP should
adopt a similarly
broad perspective,
particularly within
an Indigenous
research
framework.

3.4.1 What is the
GNWT’s rationale
for limiting the
study area to the
immediate road
corridor, despite
extensive evidence
from both WS and
IK demonstrating
that ecological and
cultural processes
unfold on much
larger spatial
scales?

3.4.2 If Indigenous
participants
continue to express
that the defined
corridor is
insufficient as a
study area, will the
GNWT commit to
broadening the
scope to align with
both scientific and
Indigenous




perspectives on
landscape-scale
processes?

N |Addre |Topic |Reviewer Preamble Reviewer Request |Response
o |ssed
To:
Planlt North - Dr. Shannon Bower
N |Addre |Topic |Reviewer Preamble Reviewer Request |Response
o |ssed
. |To:
Pehdzeh Ki First Nation (PKFN; Wrigley) - Jane Henderson
1 | GNWT | Clarific | The existing watercrossings on the proposed route are Which bridges built | As mentioned in Round 2 MVEIRB IR #12, all of the bridges
-INF ations |outside the scope of the Project. However, they are within along the MVWR in |located within the Project footprinti have a design life of 75
(Infras |re the scope of the EA as existing infrastructure affecting the the Dehcho, if any, |years.
tructu |existin | Project. do not have a
re) g design life of 75
Dehch | PKFN seeks to understand what watercrossing upgrades or years?
o replacements can reasonably be anticipated, and when.
waterc
rossing | GNWT-INF has stated that the watercrossings in the Dehcho

S

have a design life of 75 years,[1] meet all-season use
requirements, and that although they were built for the
winter road, “consideration of future utilization would have
been built into the design”.[2]

GNWT-INF states in its response to MVRB IR 66 that:

“Ochre River Bridge, Whitesand Creek Bridge, Vermillion
Creek South Bridge, Blackwater River Bridge, and Saline River
Bridge were built in 2001 (Blackwater in 2010). These, and
most other bridges along the MVWR built since 2014 have a
design life of 75 years” [emphasis added], and

“the GNWT'’s intention is to retain the existing bridges
located along the MVWR that are functioning as intended,
and that accommodate the design criteria of the highway”




[emphasis added)].

[1]“PR262 Responses”, GNWT response to MVRB IR 66, s. B,
at pdf p. 20.

[2] “PR283 Transcription — Technical sessions Day 1”, Seth
Bohnet for GNWT-INF at p. 84, lines 2-3.

GNWT | Clarific | Same as previous Is it correct to infer | No. 75 years is the design life, not the life span. The life span may
-INF ations that the estimated | be longer than the design life depending
(Infras |re lifespan for each on the durability and past maintenance of the structure. This
tructu | existin watercrossing is 75 | does not take into account unforeseen
re) g years minus the situations or specific changes in highways and structural
Dehch current age listed in | standards. Please see the response to Round 2
o] Table DFO021? IR MVEIRB-11 for additional information.
waterc
rossing
s
GNWT | Clarific | Same as previous Which bridges in As the Project does not include the construction and operation of
-INF ations the Dehcho, if any, |bridges along the route, bridge design criteria were not included
(Infras |re do not in the GNWT’s Highway design criteria outlined in Table 5.1 of
tructu | existin accommodate the |the Developer’s Assessment Report. Only structural bridge-
re) g design criteria of culverts (greater than 1,500 mm in diameter) have design criteria
Dehch the Project? outlined.
o
waterc With the exception of one bridge at Dam Creek, all bridges within
rossing the Project footprint have been designed for a gross weight of
s 61,000 kgs or more (CS600 Standards). This capacity has been
determined by the GNWT to be appropriate for the long-term
operation of the bridges and the all-season road. The Dam Creek
bridge will need to be replaced as part of the operations and
maintenance of the MVWR (as outlined in Section 1.4.3 of the
DAR). Funding for the replacement of this bridge has not been
obtained; as a result, the timeline for replacement of this bridge
is not yet known.
GNWT | Clarific | Same as previous GNWT-INF has The GNWT-Department of Infrastructure (INF), Structures




-INF ations commissioned a Division completed a Condition Assessment of structures on
(Infras |re bridge study, to be |portions of the Mackenzie Valley Highway (MVH) in 2024. This
tructu | existin completed in 2025. |assessment was performed to evaluate bridge conditions and
re) g Please provide determine the required actions and associated costs to upgrade
Dehch details about the the load capacity of the bridges between Fort Simpson and
o scope, purpose, and | Norman Wells to 64,000 kg. The assessment has been
waterc anticipated completed, and INF is in the process of evaluating the load-
rossing completion date. carrying capacity of structures which were evaluated below
S 64,000 kg. This analysis will be completed mid-2025.
GNWT | Contra | The land use and water permitting applications for the Please provide The GNWT wishes to reaffirm that construction of each of the
-INF diction | watercrossings in the Dehcho listed in the DAR[1] do not documentation existing Mackenzie Valley Winter Road bridges advanced with all
(Infras [sin describe potential future all-season use. Each proejct's explaining how all- | necessary permits and authorizations in accordance with
tructu | Project | rationale states that the purpose is to improve the winter season use was regulatory requirements and appropriate engineering standards.
re) statem | road.[2] Potential all-season use is not mentioned in the considered in the These approvals were secured through established
ents applications, in their consideration by the Land and Water Dehcho environmental and regulatory processes, which included
and Board, or in the GNWT’s communications to PKFN. watercrossings’ engagement with Indigenous governments and organizations.
waterc original design Records are publicly available on the Mackenzie Valley Land and
rossing | There is one exception, in the 2010 Water Licence and Land |and/or upgrading, |Water Board public registry.
permit | Use Permit applications for the permanent Blackwater given that it is not
applica | Bridge, which state that “use of the bridge is only anticipated |explicit in project The GNWT has acknowledged that the existing Mackenzie Valley
tions |between December and April each year for the foreseeable applications or Winter Road bridges were originally constructed to support the

future.”[3]

However, these watercrossings now determine the MVH
route.

[1] MV2010L8-0010, MV2010X0003, MV2010L8-0002,
MV2004L8-0004, MV2004X0047, MV2000E0050, and
MV2000E0048 (DAR, Table 26.2).

[2] MV2010L8-0010: GNWT Department of Transportation,
Environmental Impact Report, s. A, p. 1 (pdf p. 8), in
MV2010L8-0010 - Revised WL Application - Nov29-10.pdf,
MVLWB Registry

MV2010X0047: GNWT Department of Transportation,
Environmental Impact report, s. A, p.1, (pdf p. 8) in
MV2010X0047 - Revised LUP Application - Nov29-10.pdf

MVLWB reasons,
and was not
communicated to
PKFN.

winter road network. The GNWT can further confirm that while
all-season use may not have been explicit in the application or
regulatory review of some of these structures, all of the
structures were designed to be permanent.

The GNWT's responses to R2-MVEIRB-11, R2-MVEIRB-12, and R2-
PKFN-1-4, provide additional information on the GNWT’s efforts
to determine the all-season suitability of existing Mackenzie
Valley Winter Road bridges.




MV2010X0003: “Land Use Permit Application” s. 5(a),
“Summary of operation”, pdf p. 4-5, in MV2010X0003 LUP
Application Feb10-10.pdf, MVLWB Registry.
MV2010L8-0002: “Application for a new Water licence,
Amendment of Licence, or Renewal of Licence”, s. 4,
“Description of Undertaking”, pdf. 12, in MV2010L8-0002 WL
Application Feb10-10.pdf on MVLWB Registry.
MV2004L8-0004: “GNWT Department of Transportation”
Environmental Information Report, s. 3.1 “Rationale”, pdf p
22 in Application-MV2004L8-0004-Blackwater Bridge-
Oct04.pdf posted Sept 30, 2004 to MVLWB Registry ; and
“Application for extension”, pdf p. 3, posted Jan. 9, 2008, in
“MV04L8-04 - Amendment Request for Review - Jan24-
08.pdf”, MVLWB Registry.

MV2010L8-0002: “Application for a new Water licence,
Amendment of Licence, or Renewal of Licence”, s. 4,
“Description of Undertaking”, pdf. 12, in MV2010L8-0002 WL
Application Feb10-10.pdf on MVLWB Registry.

[3] MV2010X0003: “Land Use Permit Application” s. 5(a),
“Summary of operation”, pdf p. 4-5, in MV2010X0003 LUP
Application Feb10-10.pdf, MVLWB Registry; and MV2010L8-
0002: “Application for a new Water licence, Amendment of
Licence, or Renewal of Licence”, s. 4, “Description of
Undertaking”, pdf. 12, in MV2010L8-0002 WL Application
Feb10-10.pdf on MVLWB Registry.
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Same as previous

How does the
GNWT account for
the failure to notify
and consult with
PKFN regarding the
potential all-season
use, routing
implications, and
all-season impacts
of these
watercrossings?

The GNWT acknowledges the importance of ensuring that key
design elements are clearly communicated to affected parties,
including the Pehdzéh Ki First Nation (PKFN), as projects advance.

As it relates to the MVH project, several constraints have been
considered in the design of the project alignment, including
avoiding bodies of water, reducing potential negative effects on
sensitive components, passing over existing bridges and
improving the general safety of the road by respecting key design
parameters. These constraints were developed collaboratively
with the PKFN and informed the Project Description Report (PDR)




tions

“Mackenzie Valley Highway Extension Pehdzéh Ki Ndeh — Dehcho
Region” which was completed by Pehdzéh Ki Contractors Ltd. and
Dessau (Dessau 2012) in 2011 and 2012 based on a
Memorandum of Understanding between PKFN and GNWT, and
approved by PKFN prior to submission to the Mackenzie Valley
Environmental Impact Review Board.

The MVH Project alignment includes optimizations and
improvements to the Mackenzie Valley Winter Road alignment
based on additional design considerations established in
conjunction with the PKFN throughout the development of the
PDR. The GNWT has engaged with and continues to engage with
PKFN towards the advancement of the MVH project through the
formal environmental assessment process, and additional bi-
lateral discussions.
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ISC policy is clear that single-lane bridges are not acceptable
for roads connecting Indigenous communities.[1]

Most bridges on the proposed route are single-lane.

[1]Canada, Indian Programs Manual, vol. 1, “Capital Facilities
Maintenance: Roads and Bridges”, Appendix B: “Levels of
Service Standard: Bridges”, s. 2.3. Available online:
https://www.sac-
isc.gc.ca/eng/1100100010628/1533652010591

What will the
GNWT do to bring
the Project
watercrossings to
ISC’s standard, and
when?

Preamble

The Government of the Northwest Territories (GNWT) wishes to
clarify that the “Levels of Service Standard: Bridges” referenced
by the Pehdzéh Ki First Nation (PKFN) is specifically applicable to
infrastructure constructed or operated by First Nations, where
said infrastructure is on Reserve or Federal Crown Land, or
connects public infrastructure to a Reserve; and where
Indigenous Services Canada (ISC), is providing funding to the First
Nation, for the construction or operation of the infrastructure
under the First Nation Infrastructure Fund.

Further, the GNWT wishes to clarify that while some work will be
required around existing Mackenzie Valley Winter Road bridges
to tie into them, they are not included within the scope of the
proposed MVH project.

Response

Section 5.4.7 “Watercourse Crossings” of the Developers
Assessment Report (DAR) confirms that the MVH project requires




the installation of small (less than 1.5m diameter) and large
(greater than 1.5m diameter) culverts where the project crosses
intermittent and permanent watercourses. DAR Table 5.1 “Road
and Bridge-Culvert Design Criteria/Standards for the Project” in
Section 5.2.2, summarizes the specific design criteria that will be
applied to these crossings. None of these watercrossings meet
the criteria for which the referenced “Levels of Service Standard:
Bridges” applies.

The GNWT can also confirm that the existing Mackenzie Valley
Winter Road bridges do not meet the criteria for which the
referenced “Levels of Service Standard: Bridges” applies. In
preparation of this response, the GNWT reached out to Crown-
Indigenous Relations and Northern Affairs Canada (CIRNAC) to
obtain additional information on the ISC guidelines.
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Same as previous

What are the
implications for
GNWT’s funding
requests to Canada
for the Project if the
existing
infrastructure that
the Project relies
upon does not meet
ISC’s standards?

The Government of the Northwest Territories (GNWT) has been
in contact with the Government of Canada (Crown-Indigenous
Relations and Northern Affairs Canada (CIRNAC)) to clarify the
potential implications of applying for federal funding if existing
GNWT infrastructure does not meet Indigenous Services Canada
(ISC) standards.

The GNWT received information from CIRNAC, on behalf of ISC,
that outlined details of the ISC-associated First Nation
Infrastructure Fund (FNIF). The key eligibility requirement for the
FNIF program is that the project must directly benefit an on-
reserve First Nations community (M. Roesch, personal
communications, February 3, 2025). As the proposed Mackenzie
Valley Highway Project alignment does not cross Federal Lands or
connect to the two Indian Band Acts (Katt' odeeche First Nation
and Salt River No. 195) in the Northwest Territories, the GNWT is
not eligible to receive FNIF funding. For more information on the
FNIF program, please refer to the First Nation Infrastructure Fund
Guide (Government of Canada, 2024) and ISC’s Directive on
Roads and Bridges (Government of Canada, 2010).




No other potential funding is currently available from ISC for the
Mackenzie Valley Highway Project.

The GNWT will continue to explore funding options from
different Federal Government Divisions beyond that of ISC (i.e.,
Canadian Northern Economic Development Agency).

N |Addre |Topic |Reviewer Preamble Reviewer Request |Response
o |ssed
. |To:
R(E)C Consulting AB - Ruari Carthew
1 |GNWT | Inadeq | The DAR offers contradictory statements on the how the 1. Complete a Clarification on Preamble
-INF uate Project will interact with the Bluenose-East barren-ground residual effects
(Infras | assess |caribou herd. In section 8.3.3 of the DAR (PR96:27), it states |assessment of the |The GNWT recognizes that barren-ground caribou are central to
tructu |ment |that the Project overlaps with the herd’s historical range. Bluenose-East the way of life for the Gwich’in Tribal Council (GTC) and other
re) of Figure 10.3 of the DAR (PR96:362) describes the historical caribou herd that Indigenous people across the NWT. Not including barren-ground
barren | range as between 1996-2009. This range overlaps with the properly considers | caribou in the Project-specific residual effects assessment does
- caribou and moose LAA. In section 10.2.2.2 (PR96:360), the cyclical nature | not reflect a “double standard” as the GTC implies. The
groun | harvest sites along the Mackenzie Valley winter road are of the herd and its | assessment includes valued components that are present in the
d identified, which place barren-ground caribou in the PDA. movements over Caribou and Moose local assessment area (LAA); barren-ground
caribo | The following points are acknowledged by the DAR in section |time and how these |caribou are not currently present.
uand |10.2.2.2: interact with the
the - the species is threatened status under the NWT Species at permanent nature | The Bluenose-East caribou herd is currently categorized as in the
Blueno | Risk Act of the Project. This | Yellow herd management status (intermediate and increasing). A
se-East | - the species is considered threatened by the Committee on | assessment should | population survey in 2023 showed a significant increase in herd
herd the Status of Endangered Wildlife in Canada consider and size from 2021 and other measures of herd trend such as

- The Advisory Committee for Cooperation on Wildlife
Management (ACCWM) has determined that the Bluenose-
East herd has passed a threshold requiring all management
actions from their 2014 management plan to apply.

- the historical range of the Bluenose-East herd overlaps with
the Caribou and Moose LAA

- the Bluenose-East herd is at a historically low level but may
be stabilizing

- adult female survival rates are still too low for recovery
needs

- herd movement patterns are cyclical and may fluctuate,

identify a Project
zone of influence.
2. Complete a
valued-centric
cumulative effects
assessment of how
the Project’s direct
and indirect effects,
including the
potential for
induced

calf:cow ratios, pregnancy rates, and body condition all show
positive trends (Table 1; ACCWM 2023).

Section 8.3.3 of the Developer’s Assessment Report (DAR) states
specifically that “While the broadest annual range (based on all
historical data) overlaps with the eastern portion of the Caribou
and Moose LAA, the current range (based on 2012-2022 collar
data) does not overlap with the Caribou and Moose LAA.” The
GNWT recognizes that the Section Header for Section 8.3.3 does
not match the exact details nor Figure 10.3 (Annual range and
Current Distribution of Barren-ground Caribou [Bluenose-East




with avoidance of areas over several decades

- improved access from the Project could result in additional
harvesting and an increase in mortality rates

- new roads and trails built as part of the project or from
induced activities (i.e., from direct or indirect project effects)
can increase access for harvesters and predators, lead to
increased energetic disturbances and alter movement and
migration routes

- Such activities may adversely affect the population and
impede their recovery.

Despite these findings, the GNWT determined that barren-
ground caribou should be excluded from the residual effects
assessment. The listed rationale is that the current annual
range has no direct interaction with the Project (PR96:363).
The GNWT did consider the species in the cumulative effects
assessment. However, the GNWT relied on current range
movements to discount any Project effects on the species
because “the current range of the Bluenose-East Herd does
not overlap with the Caribou and Moose LAA” (PR96:429,
DAR 10.5).

GTC is very concerned with how barren-ground caribou have
been removed and discounted from the effects assessment.
The GNWT appears to be using a double standard in its
interpretation of time and place when deciding which valued
components are assessed. In this case, the GNWT has taken a
current snapshot in time to determine that barren-ground
caribou have not recently been observed within 15km of the
MVH corridor. However, they have discounted the fact that
barren-ground caribou have existed and been observed along
the MVH corridor, that their natural cycles could well bring
them back to the area for winter and fall foraging, and that
the Project is intended to be in place indefinitely. The
indefinite nature of the Project increases the likelihood that
barren-ground caribou will return to the area and interact
directly and indirectly with the Project. This probability
increases should herd recovery occur.

development in the
Central Mackenzie
Valley, will affect
the resilience and
recovery efforts of
the Bluenose-East
caribou herd.

3. List additional
management
actions the GNWT
will take or has
taken in relation to
the Project to
protect and
promote the health
and vitality of the
Bluenose-East herd
according to the
ACCWM 2014
Management Plan.
Identify appropriate
monitoring and
mitigation
measures for
barren-ground
caribou for this
Projectin
consultation with
ACCWM members.

Herd]) of the DAR; these will be updated in the DAR Addendum.

Chapter 10 of the DAR addendum will add some clarification on
harvest locations of barren-ground caribou along the Mackenzie
Valley Winter Road route. The new information made available
since the completion of the Technical Data Report (Appendix
10A) is from the final Sahtu Harvest Study Report (Sahtu
Renewable Resources Board 2021) stating, "Caution should also
be exercised in any use of the spatial data — some harvest
locations were questioned for barren-ground caribou, marten,
and fish.” Further, the study’s spatial harvest data might be
“incorrect (e.g., a harvest location recorded for barren-ground
caribou that was likely woodland)” (pp 66).

Response

1. Boreal caribou and moose are resident species that interact
year-round with the Project. Current data (collars and surveys)
and abundant Traditional Knowledge informed the potential
Project interactions with boreal caribou and moose. There was
little to no Traditional Knowledge or other information of barren-
ground caribou potential interaction with the Project.

A Project-specific residual effects assessment was not completed
on barren-ground caribou for the reasons specified in the DAR
and as noted by the reviewer’s preamble comments in this
Information Request. While the GNWT acknowledges the key
points from Section 10.2.2.2 that the reviewer reiterates,
assessing the potential effects of the Project on barren-ground
caribou is appropriately considered in the cumulative effects
assessment for change in mortality risk (DAR Addendum Section
10.5.4).

As such, no further assessment is warranted.

2. The assessment of cumulative effects in Section 10.5 of the




Regardless of the above, GTC strongly disagrees with the
narrow scope the GNWT has applied for its cumulative effects
assessment. As discussed during the technical sessions and as
mentioned elsewhere in GTC's round 2 information requests,
GTC finds the cumulative effects assessment inadequate for
all valued components of interest to the GTC. An appropriate
cumulative effects assessment for a permanent highway that
runs through recognized and potential barren-ground range
should consider potential direct and indirect Project effects,
including those arising from anticipated induced
development.

Barren-ground caribou are part of an essential resource and
central to the social, economic, cultural, and spiritual well-
being of the Gwich’in. The GNWT’s identified baseline data
on barren-ground caribou describes a species that has passed
a point of significance and could be adversely affected by the
Project. The timing of potential Project disturbances is
important to consider as it could hinder recovery efforts. For
example, the Bluenose-East herd is thought to be stabilizing.
Potential new disturbances must be properly assessed for
how they might affect herd vitality and resilience. This applies
directly to the Bluenose-east herd through increased harvest
pressure, disturbance from the highway, and potential
increase in predation success from the new linear corridor.
Indirect adverse affects are likely over the operational period
of the highway to the Bluenose-East and Bluenose-West
herds and to boreal caribou north of Norman Wells. Habitat
alteration from induced land use activities poses the largest
threat to boreal caribou (Environment and Climate Change
Canada 2020) and additional adverse effects to barren-
ground caribou recovery efforts throughout the herds’ range.
Table 3 of the 2014 ACCWM management plan lists
management actions across multiple areas to help preserve
and restore the herd (ACCWM 2014). These categories
include education, habitat, land use activities, predators, and
harvest. All management actions are currently intended to be

DAR complies with both federal and territorial guidance for
environmental assessment of a project, and is reflective of
relevant precedence. This includes use of a project-focused
approach, rather than a valued component-focused approach,
and the use of appropriate assessment areas. Any ultimately
effective assessment and management towards long-term
sustainability of far-ranging wildlife species, such as barren-
ground caribou, is accomplished through range planning led by
appropriate authorities, which for the Bluenose-East caribou
herd already includes measures as described in the response
below to request part 3.

As such, no further assessment is warranted.

3. Monitoring of barren-ground caribou is discussed in Section
5.2.5 of the draft Wildlife Management and Monitoring Plan
(WMMP), “Barren-ground caribou surveys, as currently
conducted by the GNWT-ECC and other organizations, will
continue to monitor the distribution, abundance, and population
trends of the Bluenose-East herd, subject to periodic
assessments and adjustments. Current collar-based monitoring
of the Bluenose-East and other barren ground caribou herds will
help to determine whether their annual distribution shifts and
starts overlapping with the LAA.” (pg. 37). The GNWT is also
committed to the continued collection of harvest data and
assigning a GNWT-ECC Renewable Resource Officer to implement
access/harvest monitoring and enforcement of the Wildlife Act
along the Mackenzie Valley Highway. These monitoring programs
contribute to the monitoring of barren-ground caribou outlined
in Taking Care of Caribou (Table 1; ACCWM 2021). Should
distribution shifts occur in the future such that the Bluenose-East
barren-ground caribou herd range overlaps the LAA, discussions
will occur with co-management partners through the ACCWM
process to address any needed management or mitigation
actions.




appropriated and followed by ACCWM members. The GNWT
is an active member of the ACCWM through its participation
in the Wildlife Management Advisory Council (NWT). GTC is
discouraged that the GNWT has not been more proactive in
its use of the precautionary principle and knowledge of the
pressures facing the herd to recommend responsible
stewardship actions. The GNWT appears instead to have
ignored reasonably foreseeable adverse interactions with the
Project and indirect impacts to this vital species. It calls into
question the nature of the GNWT’s “one government”
approach of participating in this EA and how decisions are
weighted internally by the GNWT regarding the health and
well-being of assessed flora and fauna, land and water.

Reference: Advisory Committee for Cooperation on Wildlife
Management. 2014. Taking Care of Caribou: the Cape
Bathurst, Bluenose-West, and Bluenose-East barren-ground
caribou herds management plan. Yellowknife, NT.
Environment and Climate Change Canada. 2020. Amended
Recovery Strategy for the Woodland Caribou (Rangifer
tarandus caribou), Boreal Population, in Canada [Proposed].
Species at Risk Act Recovery Strategy Series. Environment
and Climate Change Canada, Ottawa. xiii + 143pp. Available
online at: Woodland Caribou, Boreal population (Rangifer
tarandus caribou): amended recovery strategy 2020 -
Canada.ca

The Project-specific Adaptive Co-Management (WMMP Section
6.1) and Response Framework (WMMP Section 6.2) will help
address concerns related to barren-ground caribou. Beyond
Project-specific monitoring, the GNWT, along with co-
management partners, implements management actions
identified in Taking Care of Caribou (Table 3; ACCWM 2021 ) and
the annual Action Plans for Bluenose-East Caribou (ACCWM
2023) based on the population status of barren-ground caribou,
which is currently yellow (intermediate and increasing). These
management actions include those related to education, habitat,
land use activities, predators, and harvest. Details on monitoring
and management actions are presented to, and discussed with,
ACCWM members as part of the GNWT’s co-management
initiatives. Status on the implementation of monitoring and
management actions of all co-management partners is provided
in the annual Action Plans.
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GTC believes it is important to acknowledge the basin
opening nature of establishing a highway into the Central
Mackenzie Valley. This is deliberately omitted from the
Cumulative Effects Assessment. GTC has traditional rights and
interests that might be affected by the Project’s activities,
which are likely to be affected in the future by development
activities spurred by the expansion of the MVH.

It is a constitutional right of Indigenous peoples to pursue an
Indigenous way of life and to exercise their treaty and title
rights. Cumulative effects of resource development represent

1. Will the
GNWT commit to
developing a
proactive oversight
group with all
communities of the
Mackenzie Valley to
specifically oversee
and manage
cumulative effects

1. The GNWT is not committing to the development of a new
proactive oversight group for managing cumulative effects of
industrial activities as requested, but the GNWT will engage in
existing environmental co-management processes that include
considerations of cumulative effects, such as those administered
by the Land and Water Boards (including the Sahtu Land and
Water Board, Gwich'in Land and Water Board, and Mackenzie
Valley Land and Water Board), the Mackenzie Valley
Environmental Impact Review Board, Renewable Resource
Boards, Land Use Planning Boards, and Renewable Resource




GNWT

a threat to Indigenous groups of the Central Mackenzie
Valley. The 2021 Blueberry Decision by the British Columbia
Supreme Court (2021 BCSB 1287 Yahe v British Columbia)
found that the province had failed to uphold the honour of
the Crown and breached their Treaty promises. In the
Blueberry decision, cumulative effects of industrial
development authorized by the province had significantly
diminished the ability of Blueberry members to exercise their
rights. The province’s lack of action despite clear warning
signs, concerns and appeals from Blueberry First Nation over
a ten-year period was deemed an infringement. Those events
have stained relations between Indigenous groups and the
government, and put resource development activities at risk
as the Province works to redress the situation. GTC would like
to see a responsible plan put forward by the GNWT to ensure
that this sad story is not repeated in the Central Mackenzie
Valley.

The GNWT is not a standard proponent building a project, but
a Government with responsibilities to protect the rights and
interests of residents of the Northwest Territories, to ensure
responsible and sustainable development of its resources,
and to uphold the rule of law within its borders. It is a basic
expectation and measure of good governance to consider
how affected Indigenous communities can maintain their
resilience and values in the face of future development
pressures. These considerations and discussions should start
today and not in one generation’s time, when important
values have been irreversibly affected.

Residents of the NWT and Indigenous communities have the
experience of the diamond mines to draw lessons from on
how to plan for and manage undesired effects of induced
development. In the Environmental Assessment of the Jay
Project, EA1314-01, the Review Board found that 30 years of
diamond mining had resulted in adverse cumulative impacts
associated directly or indirectly with diamond mining and
affecting diamond mining communities. These impacts were

of industrial
activities in the
Central Mackenzie
Valley?

2. How will
the GNWT
proactively fulfil its
fiduciary
responsibility to
manage Indigenous
treaty and
constitutional rights
from potential
cumulative effects
of development in
the Central
Mackenzie Valley
over the lifetime of
the Project?

Councils. All of these existing co-management and public
processes play a significant role in assessing and managing
cumulative effects.

Also, the GNWT would like to recognize the importance of
ongoing collaboration with Indigenous governments, regulatory
bodies, and other stakeholders to address cumulative impacts
from industrial activities. Any future consideration of enhanced
oversight would need to align with existing regulatory
frameworks, available resources, and future discussions. The
GNWT remains open to engagement with Indigenous
governments on ways to strengthen cumulative effects
monitoring within current structures.

2. The GNWT recognizes its fiduciary responsibility to uphold and
protect Aboriginal and Treaty rights while managing the potential
cumulative effects from development in the Central Mackenzie
Valley over the lifetime of the Mackenzie Valley Highway project.
To fulfill this responsibility, the GNWT relies on the following:

e First and foremost the Sahtu Land Use Plan, which is legally
binding and deals comprehensively with land use throughout the
Sahtu Settlement Area through zoning and conformity
requirements. The Sahtu Land Use Plan could be amended with
the approval of Sahtu Secretariat Inc., the GNWT and Canada to
mitigate or prevent further cumulative effects if cumulative
effects are increasing.

* The GNWT’s commitment to meaningful Aboriginal
consultation and the legal duty to consult which is a
constitutional obligation rooted in Section 35 of the Constitution
Act 1982.

¢ Co-Management and the integrated system of land and water
management established through the Mackenzie Valley Resource
Managment Act and Land Claim and Self-Government




an ongoing source of significant concern to residents of
affected communities. The Review Board’s finding suggests
that the GNWT failed to critically investigate how diamond
mining was affecting communities and failed to respond to
observed and worsening conditions. Insights from that
experience should inform any future industry booms or basin
opening activities.

For this Project, the GNWT has limited its cumulative effects
assessment to a Project-centred approach and to an arbitrary
future scenario that excludes induced development. This
raises concerns that the GNWT is failing to adequately
consider responsible stewardship of the Central Mackenzie
Valley and its fiduciary duty to protect the ability of
Indigenous groups to continue their way of life in this region.
The communities and Indigenous peoples of the Central
Mackenzie Valley will share the direct and indirect effects
(positive and adverse) that will result from an opening up of
the Central Mackenzie Valley basin to development
opportunities. It is important protections exist from
undesired effects of such development — that the opportunity
can build positive legacies for all. Mechanisms to achieve this
goal must exist from the start.

Agreements.

* Federal programs to provide capacity-building resources to
Indigenous organizations to support meaningful participation in
environmental assessment processes.

¢ Collaboration with Indigenous governments, Indigenous
organizations and communities to develop and implement
mitigations, monitor, and adaptively manage project effects.

e Establishment of project specific working groups, such as the
Mackenzie Valley Highway Corridor Working Group, to share
information and recommend changes to project operations as
needed, which may include support and funding for Indigenous
guardian programs for on-the-ground environmental monitoring.

e Utilization of Indigenous Knowledge alongside western science
to assess long-term impacts on land, water, wildlife, and cultural
practices.

e Territorial policy development that balances economic growth
with the protection of cultural and ecological values.

Through these approaches, the GNWT aims to fulfill its fiduciary
responsibility in a way that respects Aboriginal and Treaty rights,
manages cumulative impacts appropriately and fosters long-term
sustainability.
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The description of the methodology for cumulative effects
says (PR93:85) that the Project Inclusion List “does not
include other contributing sources to changes on VCs, such as
traditional and non-traditional land and resource use, climate
change, forest fires, and regional policies and programs.” The
intent of a Cumulative Effects Assessment (CEA) is to
understand the consequence and interactions of past,
present, and reasonably foreseeable future conditions on a
valued component. CEAs are meant to amalgamate and
consider all known and likely stressors that will affect a VC

1. How are
the contributing
factors of change
(e.g., such as
traditional and non-
traditional land and
resource use,
climate change,
forest fires and
regional policies

Preamble

The GNWT’s responses to the above requests are provided
below. The GNWT is also, however, responding to comments
made in the reviewer’s preamble about the cumulative effects
assessment given the relevance to the request. The GNWT
disagrees with the reviewer’s preamble that “...the current
approach is contrary to best practices...”. The cumulative effects
assessment conducted complies with both federal and territorial
guidance for environmental assessment of a project, and is




with and without the proposed Project. This broader
consideration is necessary for responsible and sustainable
development. The GNWT’s chosen methodology is project-
focused and not VC-focused. The current approach is
contrary to best practices of standard Canadian IA/EIA
guidelines, including those of the Review Board and the
Impact Assessment Agency of Canada.

The cumulative effects assessment is incomplete until all
known stressors acting on a VC (past, present, and reasonably
foreseen future) are put together and interpreted relative to
a healthy baseline for each VC.

and programs)
considered in the
significance
determination?

2. Describe
what a healthy
baseline is for
valued components
and discuss the
significance
determination in
relation to that
healthy baseline.

3. How do
these contributing
factors of change
interact and
synergize with the
cumulative impacts
of other residual
effects identified in
the DAR?

4, Provide an
updated
interpretive
discussion by
subject matter
experts on what the
implications of
these contributing
factors are on
future resilience
and well-being of
VCs.

reflective of relevant precedence. This includes use of a project-
focused approach, rather than a valued component (VC)-focused
approach, and the use of appropriate assessment areas. The
Gwich’in Tribal Council’s preamble are reflective of methods
applicable to regional assessments, not project assessments
under regulatory review.

Responses

1. Traditional and non-traditional land and resource use, climate
change, forest fires and regional policies and programs are
considered in the assessment of residual effects and cumulative
effects, and conclusions about significance for each of the VCs, as
applicable.

As stated in Section 4.6.1 of the Developer’s Assessment Report
(DAR), a project inclusion list (PIL) has been used to identify
certain known past, present, and reasonably foreseeable physical
activities whose residual effects are detectable and could overlap
spatially and temporally with the residual effects of the Project.
Physical activities include built structures and what people do on
the land and water, representing human change on the
landscape that may cause adverse effects that interact with the
Project (cumulative effects). These represent types of “factors of
change” (as stated in the request). The PIL does not include
specific other factors of change (such as traditional and non-
traditional land and resource use, climate change, forest fires,
and regional policies and programs), as noted in Section 4.6.1 of
the DAR. Section 4.6.1 also states, and as is further explained
below, that these types of contributions to cumulative changes
to VCs are considered and addressed where applicable for each
VC.

Past and ongoing traditional land and resource (cultural) use is
not considered to result in adverse effects and therefore, is not
identified in the PIL. The Project aims to mitigate adverse effects




to, or ideally promote, existing cultural use, and this is discussed
in Chapter 11. Non-traditional land and resource use (such as
fishing, camping, hunting) is also not in the PIL, but is included in
the description of existing conditions, and in the effects
assessment where applicable to VCs. For example, Chapter 9
describes existing tourism, and assesses how the Project could
increase tourism opportunities, and Chapter 10 includes
information on current non-Indigenous harvest that contributes
to existing conditions for caribou and moose.

The ongoing and future effects of climate change on biophysical
resources and people is acknowledged, and discussed (where
applicable), in prediction confidence (Sections x.7 in most
chapters). Further information on the potential effects of climate
change was provided in response to R1 MVEIRB IR#2.

Forest fires have been included in the descriptions of existing
conditions for vegetation and wildlife VCs, and are therefore
considered in predictions of incremental change to habitats
resulting from the Project.

Existing policies and programs do not have a physical footprint
on the land, but influence existing conditions, examples of which
include land and resource management and government
services. Government policies and programs that define the
types of supports or services currently available to communities
are discussed in several sections of the DAR. For example,
Section 9.6.2 outlines specific programs that are available to
support training and apprenticeship work in the trades, and
Section 9.8.3 describes the health, fire, protective and
emergency service levels in communities as part of the effects
assessment.

2. Significance criteria are defined in each assessment chapter of
the DAR (Chapters 9-22). The DAR describes existing conditions
for valued components (VCs), and provides the context of these




conditions in relation to (as applicable) regulatory standards,
guidelines, and acceptable conditions that may be defined by a
combination of indicators. With the exception of several VCs,
which are compared to human health guidelines (air quality,
noise, water quality), the DAR does not, nor is it required to per
the Terms of Reference, define what a “healthy” baseline” for
VCs is. This could be different from a desirable condition, which
may be expressed in Traditional Land and Resource Use studies
or engagement. Though the Information Request goes beyond
the information requirements of this environmental assessment,
the GNWT can generally respond that what a ‘healthy’ condition
is may be derived from legislation, regulations, policies and
guidance at the territorial, regional and municipal levels
applicable to human and environmental health, ecological
processes, or societal goals, or potentially defined through
engagement with communities. The below are examples of how
healthy conditions may be defined, which have generally been
incorporated into definitions of significance used in the DAR for
project residual effects:

¢ Non-traditional land use: Non-traditional land uses are in
conformity with established land use plans, policies or by-laws

¢ Boreal caribou: a self-sustaining local population
e Culture and Traditional Land Use: cultural and traditional use
resources, lands, cultural uses sites, and areas relied on for

cultural use practices are available and accessible

¢ Air Quality: ambient air quality with concentrations of criteria
air contaminants below applicable standards

* Noise: noise levels below applicable thresholds

e Terrain, soils and permafrost: soil chemistry meets applicable
guidelines (does not apply to terrain and permafrost)




¢ Water quantity: adequate for ecosystem function and human
use

e Water quality: water quality that meets applicable guidelines

¢ Fish and fish habitat: productive and sustainable fish
populations

* Vegetation and wetlands: plant communities and species
persist and are viable; a functioning local or regional wetland

¢ Wildlife and birds: species persist or are viable over the long
term

Existing baseline conditions in the study areas used for the
assessment are summarized in the respective assessment
chapters of the DAR, based on data presented in the Technical
Data Reports.

3. Please see the response to Requests 1 and 2 above, explaining
how these factors have been considered in the assessment and
significance determinations. An example of how the assessment
considers how multiple stressors may combine with the Project
to change a VCis illustrated in Chapter 11 of the DAR
‘Assessment of Potential Effects on Culture and Traditional Land
Use, Including Harvesting’. The GNWT, in reaching reasoned
conclusions about the significance of potential effects on culture
and traditional land use, including harvesting (cultural use),
draws from information shared by Indigenous participants during
Project engagement, Project-specific traditional land and
resource use studies, publicly available literature, significance
determinations for related biophysical and socio-economic VCs,
the ecological and socio-economic context of the local and
regional assessment areas, past project experience, and
professional judgment. Specific to the consideration of climate




change, in its responses to Round 1 MVEIRB IR#2, and Round 1
DRRC IR#01 the GNWT acknowledged that natural conditions,
such as climate-related changes to vegetation and wildlife
habitat (including consideration of forest fires), will change over
the life of the Project. Updated climate profile projections for the
Project, combined with a literature review, suggests there could
be both positive and adverse changes in the baseline conditions
of VCs within the local and regional assessment areas in the
absence of the Project, though these predictions are uncertain.

4. As provided in the response to Request 1, cultural use, climate
change, forest fires, and regional policies and programs have
been considered in making conclusions about the significance of
Project-specific residual effects on VCs, as applicable. The VC
assessments presented in the DAR were prepared in
consideration of data and information collected by, and made
available to the GNWT by, subject matter experts, Project-
specific engagement, and Traditional Land and Resource Use
studies. The information in the DAR, including the GNWT'’s
commitments to reducing adverse effects of the Project on VCs,
aligns with the GNWT'’s responsibility as a proponent, but also as
a land and resource manager and responsible government. As
such, the information provided in the DAR, including the
approach to the assessment, meets the requirements of the
Mackenzie Valley Environmental Impact Review Board’s review
process, and is an important step towards realizing the GNWT'’s
goal and mandate to provide reliable infrastructure to service
Mackenzie Valley communities. The GNWT will continue to
establish and implement policies, programs, and services that
address the challenges and opportunities related to its mandate
in the NWT as a whole.
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The Tticho Highway working group is frequently mentioned as
a reference for how MVH working groups might be
established. Please describe the power sharing structure
between the GNWT and involved Indigenous Governments in
that working group. There is particular interest in describing

1. Describe
the agency of the
Indigenous
Governments (IGs)
involved in the

Please see the attached response.




Decisio
n-
makin
g
structu
re and
agency
of
partici
pants

the agency of participating Indigenous Governments in the
decision-making process to inform collaborative
arrangements proposed for this Project.

Tticho Highway
Working group.
Discuss how much
influence 1Gs had in
the selection of
monitoring
indicators, the
design of
monitoring
methods,
participation in the
monitoring process,
interpretation in
monitoring results,
and input into
appropriate
management
responses to
address undesired
observations. How
were differences in
opinion between
the GNWT and IGs
weighted in
decision-making?
2. Comment
on how the agency
of participating
Indigenous
Governments
allowed them to
meaningfully
participate and
influence the
working group’s
activities and




achievements.

3. Has the
Thicho Highway
Working Group
relied explicitly on
existing programs
and services, or
have new
recommendations
or initiatives been
developed in
response to
monitoring results
and observed
changes? If new
initiatives have
taken place, please
describe them and
what led to their
development.
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Adaptive management (A-M) is an appropriate tool when
working with complexity, uncertainty, and risk. However, to
remain an effective tool, its design must incorporate best
practices to specifically address elements of complexity,
uncertainty, and risk. Fischenich et al, 2019, provide a robust
assessment of what effective adaptive management looks
like. They describe adaptive management as “learning by
doing, monitoring, evaluating results, making difficult
decisions, adjusting if necessary, and repeating” (Fischenich
et al. 2019:vii). Successful A-M requires a systematic process
to translate the observation of changes into effective
management strategies. Things change with time and the
adaptive management process must continually adjust to
new stressors and pressures. The commitment to continual
improvement and the authority required to initiate a timely
and effective response by senior decision-makers are key A-

1. Describe
the adaptive
management
structure and
process the GNWT
will use to address
unanticipated
impacts and
undesired change
associated with the
project and its
impact predictions.
Include specific
details on the
proposed planning,
implementation,

Please see the attached response (image).




M components.

The proposed Project remains at a 25% design phase,
implying that many project-specific details are unconfirmed
or yet unknown (e.g., who will be the contractor, the
timeline, mobilization details, final route selection, location
of important water crossings, etc.). There also remains large
gaps in baseline data to valued Indigenous components and
an avoidance of assessing the long-term consequences and
cumulative effects associated with the establishment of a
permanent road into the Central Mackenzie Valley. At the
same time, Indigenous Governments have expressed
concerns over the current state of health for valued
components relative to existing threats and stressors like
climate change or induced development activities. To address
these uncertainties and unknowns, the GNWT intends to rely
heavily on adaptive management and continued
collaboration in monitoring activities with affected
Indigenous Governments. But they have not articulated how
adaptive management will be carried out or structured. The
adaptive management approach will obviously be affected
and refined by the participants — it will be unique to the MVH
Project. However, it is important that its design contains all
key elements and phases of a robust adaptive management
process (i.e., four key phases: planning, implementation,
evaluation, and adjusting/adapting).

Based on the public record, the GTC is concerned that the
GNWTs approach to adaptive management will not be
sufficiently robust. GTC is particularly concerned about the
potential selection of indicators and how management will
respond to changes. The GNWT has made inferences that it
will rely on existing programs and services to inform its
adaptive management process and response. For example,
the GNWT has proposed a Community Readiness Strategy to
“provide the means by which the GNWT and communities
can work collaboratively to respond to the socio-economic
effects of the Project” (GNWT response to ‘DFF-02 — Socio-

evaluation, and
adjusting/adapting
phases of the plan
and how the GNWT
intends to work
with its partners at
each phase to
ensure undesired
changes are
managed in real
timeand in a
“learning by doing,
monitoring,
evaluating results,
making difficult
decisions, adjusting
if necessary, and
repeating” manner.




economics: financial impacts on fly-in communities and
mitigations’). The GNWT goes on to describe its adaptive
management approach as relying on “ongoing monitoring
and leveraging existing programs to mitigate potential effects
of the Project” (ibid). The GNWT’s response to ‘MVEIRB-05 —
Food Security and Country Foods’ places additional emphasis
on the use of existing programs and strategies. It reiterates
that it is not planning to undertake specific baseline studies
on food security. It does reference, instead, a voluntary
Indigenous harvest and monitoring and reporting program as
an example data set to assist discussions on interpreting
monitoring results and adaptive management strategies. That
same data is described as “limited in that it is only collected
every 5 years” (ibid). Detecting a trend from such data could
take 20 to 40 years. Conversely, the volume of additional
potential influences on harvesting patterns and food security
over that time period would prohibit any conclusive links on
causality or could contradict any observed trend. Hoping to
establish causality of an observed change on a complex
system is a handicap to swift and effective responses to
undesired impacts.

In the adaptive management cases described, the strategy
fails to address components of complexity, uncertainty, and
risk. The proposed approach also suggests a very rigid
approach to the planning, implementation, and
adjusting/adapting phases of adaptive management. This
approach to adaptive management reduces the confidence
level that the GNWT will effectively and responsibly respond
to undesired changes to GTCs valued interests over the
lifetime of the Project.

Reference:

Fischenich, J.C., S.J. Miller, and A.J. LoSchiavo. 2019. A
Systems Approach to Ecosystem Adaptive Management: A
USACE Technical Guide. US Army Corps of Engineers.
Available online at: <a href="https://erdc-
library.erdc.dren.mil/jspui/bitstream/11681/34855/1/ERDC-




EL%20SR-19-9.pdf">https://erdc-
library.erdc.dren.mil/jspui/bitstream/11681/34855/1/ERDC-
EL%20SR-19-9.pdf</a>
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Parties to this EA process have expressed broad support for
the Project to proceed. However, they want to make sure
that the Project is carried out responsibly and in a manner
that minimizes undesired impacts. We are currently being
asked to accept an incomplete project plan with inadequate
baseline information and incomplete impact
characterizations. There is too much uncertainty to have
confidence that any proposed mitigation measure will be
effective. It is not a criticism so much as a reality of the
existing situation. The only way to responsibly address that is
for increased scrutiny in monitoring, robust adaptive
management of undesired observed impacts, and the
commitment to pivot and resolve undesired changes when
they are first encountered. The level of risk and uncertainty
must be matched by a proportional increase in public
oversight and influence. This requires built-in agency of
public interest and participation in the design,
implementation, and decision-making of monitoring,
mitigation, and adaptive management processes.

1. Discuss
how the GNWT
might increase
public trust and
confidence in its
proposed
monitoring and
adaptive
management
processes to
counter existing
concerns and
uncertainty?

2. What
examples can the
GNWT describe
where it has shared
decision-making
authority with other
Indigenous
governments or
communities in the
design,
implementation,
and decision-
making process of
mitigation
measures for a
major Project or
undertaking.

a. What form
did the shared
decision-making

The Government of the Northwest Territories (GNWT)
respectfully disagrees with the Reviewer’s suggestion that parties
to the Environmental Assessment (EA) are being asked to “accept
an incomplete project plan with inadequate baseline information
and incomplete impact characterizations”. The Mackenzie Valley
Highway (MVH) project is undergoing a rigorous EA process that
follows established regulatory standards, and provides a
mechanism for Indigenous governments, Indigenous
organizations, regulators, the developer, and other stakeholders
to ensure all necessary information required under the EA Terms
of Reference is gathered, reviewed, and assessed before any final
decisions are made.

1. GNWT relies on EA and regulatory processes, their related
engagement and consultation processes and on cooperative
working groups to provide public trust and confidence in its
proposed monitoring and adaptive management. Concerns and
uncertainty will be addressed by forming working groups and
using adaptive management. Management plans that are
conditions of a Land Use Permit or Water Licence and the
Wildlife Management and Monitoring Plan will undergo public
review using the Online Review System.

Over the past several years, the GNWT has undertaken extensive
baseline studies in collaboration with Indigenous knowledge
holders, scientific experts, and regulatory bodies, to inform the
MVH project. The studies have been incorporated into the
Developer’s Assessment Report (DAR) currently under evaluation
by the Mackenzie Valley Environmental Impact Review Board
(MVEIRB). The EA process is designed to identify, assess, and
mitigate potential impacts before project approvals are granted.
The GNWT has been, and continues to be, responsive to
Information Requests from Parties to the EA to ensure concerns




take?

b. Elaborate
on how this format
influenced the
success or failure of
those mitigation
measures to
address undesired
change.

C. Comment
on the effect of
those collaborations
on public trust and
support for the
project.

with project impacts and proposed mitigations are addressed.
Where gaps are identified, the GNWT is committed to working
collaboratively with impacted Indigenous governments,
Indigenous organisations, and communities to enhance
monitoring, mitigation, and adaptive management strategies.

In Section 9.16 of the DAR, the GNWT has proposed the
establishment of a Mackenzie Valley Highway Corridor Working
Group (CWG) (and sub-working groups), with representation
from impacted Indigenous governments and community
organizations, to support the continued development and
implementation of project specific monitoring and management
plans. The GNWT is in the process of developing draft Terms of
Reference (ToRs) for the MVH CWG and the sub-working groupsi
proposed in the DAR alongside the Wildlife and Fisheries
Working Group, an advisory sub-working group, to advance work
on the Wildlife Management and Monitoring Plan and the
Fisheries Management Plan. Once drafted, the draft ToRs will be
shared with Indigenous governments and Indigenous
organizations and refined based on the feedback received. The
GNWT’s plan is to initiate engagement on the ToRs prior to the
public hearing so interveners can be informed on the scope and
role of the working groups.. To be certain the MVH project
cannot and will not move ahead until the GNWT has met all
regulatory requirements.

2. The Mackenzie Valley Resource Management Act (MVRMA)
has established a co-management system where Indigenous
governments, Indigenous organizations and other stakeholders
participate in project reviews and mitigation planning through:

e MVEIRB, which includes appointees of Indigenous governments
in decision making;

* Regional land and water boards that issue authorizations and
review and approve plans thereunder ; and




*Requirements for public engagement, and the use of traditional
knowledge in determining project impacts and mitigations.

This integrated resource management system includes roles for
co-management boards and public governments responsible for
approval of any report of environmental Assessment and Type A
water licence. This regulatory and environmental assessment
regime is unique to the NWT and has a demonstrated track
record of effective regulatory oversight; most notably, by
ensuring public and Indigenous points of view are fully
considered and inform projects.

The GNWT provides as a specific example of how the GNWT has
collaborated with Indigenous governments and community
organizations on major projects our work through the Ttjcho
Highway Corridor Working Group (THCWG) and THicho Highway
Socio-Economic Working Group (THSEWG) on the Ttjchg Highway
(Tlicho All-Season Road [TASR]). The establishment of the
THCWG was a joint commitment by the GNWT and THcho
Government that was later adopted as an EA measure, to provide
a forum for reviewing, discussing, resolving, and adaptively
managing environmental impacts associated with TASR.

The THCWG is comprised of members representing the GNWT,
Thichg Government, Ttichg Community Governments of
Behchokg, Ttjcho Community Government of Whati, North Slave
Métis Alliance, and Yellowknives Dene First Nation. The THCWG
is provided the flexibility to contribute to, and influence decisions
pertaining to the implementation of mitigation measures, and by
so doing, can have ownership in the outcomes. A specific
example is the THCWG’s recommendations for improving the
management of bison incursions into the Whati community—
recommendations informed by Indigenous knowledge,
thoroughly discussed by the THCWG parties, and ongoing
meaningful discussions between the GNWT and the Ttcho




Government.

The THSEWG was established to oversee the implementation of
Measures 5-1 and 5-2 of the TASR EA, which called for the
monitoring of community health and well-being. The parties
responsible for implementing those measures, (directed to the
developer, GNWT-INF, and the Ttichg Government) are working
collaboratively through the THSEWG to monitor and adaptively
manage socio-economic impacts of TASR.

GNWT partnership with the Thichg Government on the
establishment and continued operation of the THCWG and
THSEWG helps to build trust by ensuring impacted parties have
an ongoing opportunity to participate in and influence project
decisions, as well as play a lead role in ongoing monitoring
activities. Annual reporting provides for additional transparency.

The effectiveness of the corridor working group model and the
insights gained through engagement activities support its
recommended adoption for the Mackenzie Valley Highway
project.
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GTC interests on treaty and Indigenous rights extend to
valued components that may be directly or indirectly affected
by the construction and operation of a permanent highway to
Norman Wells. GTC is particularly concerned over potential
synergistic and cumulative effects operating at a regional
scale and how these may affect the health and well-being of
important Gwich’in interests. The GNWT is currently limiting
its assessment of potential project impacts to the Project
footprint. However, this ignores the permanent nature of the
road and the likely inducement of resource development in
the Central Mackenzie Valley. GTC is concerned that
cumulative impacts arising from a future with the Project
might jeopardize the health and well-being of GTC valued
components like water, fish, caribou (boreal and barren-
ground), migratory birds, and other traditional land and

1. Will GNWT
update the
Indigenous and
environmental
monitoring
commitment to
include engagement
and participation of
GTC and Gwich’in
participants?

2. What are
the current
timelines associated
with the proposed
monitoring plans

1. The GNWT appreciates the comments provided by the
Gwich’in Tribal Council (GTC) and the support expressed to the
Mackenzie Valley Environmental Impact Review Board (MVEIRB)
on May 8, 2024 (PR

2

#211) regarding the Project.

As outlined in the Developer’s Assessment Report (DAR), the
Community Readiness Strategy will be developed to mitigate
potential adverse socio-economic and environmental impacts of
the Project, while maximizing positive effects for affected
communities. The geographic scope of the strategy is focused on
communities identified within the Local Assessment Area (LAA)
and the Regional Assessment Area (RAA). As such, the corridor
working and sub-working groups will be composed of




resource use values. GTC has stewardship responsibilities and
a mandate to make sure Gwich’in values and interests are
being managed responsibly. The current structure of project
monitoring excludes Gwich’in participation and engagement.
GTC recognizes that the project is in an early stage of design.
Site-specific details or baseline studies to qualify potential
project effects and undesired impacts are currently
inadequate. Some studies will be carried out over time, which
will allow resource managers to improve their management
actions. However, many of the mitigation measures and
commitments proposed by the GNWT rely on future efforts
to observe, monitor, and adapt to undesired impacts. Given
the long-term nature of the project and the potential of some
impacts to materialize or worsen with time (e.g., synergistic
impacts related to climate change, the project, and induced
development), GTC expects to stay informed and
acknowledged on resource management activities that
intersect with GTC interests. GTC therefore expects to be
engaged by the GNWT on monitoring and adaptive
management activities.

On Day 3 of the technical sessions, the GNWT said they would
consider whether to update the Indigenous and
environmental monitoring commitment (Commitment # 277)
to include engagement and participation of GTC and Gwich’in
participants (e.g., PR285:57). GTC has not yet heard back
from the GNWT on this topic and would like a response.

(e.g., the WMMP,
water quality
monitoring,
permafrost
protection, socio-
economic working
groups, etc.)? How
were these
timelines selected?
3.

Recognizin
g that the MVH will
be a permanent
structure, comment
on the ability of
monitoring
programs (e.g., via
use of western
science and
traditional
knowledge) to
confidently detect
short and long-term
trends of Project-
related effects on
valued components
over the planned
duration of
monitoring
programs?

representatives from LAA and RAA communities, which does not
include the GTC or Gwich’in participants.

At this time, the GNWT does not plan to update the Indigenous
and environmental monitoring commitment to specifically
include the participation of the GTC and Gwich’in participants.

2. As detailed in Section 9.16.2 of the MVH Developer’s
Assessment Report (DAR), the Mackenzie Valley Highway (MVH)
Corridor Working Group (CWG), Community Readiness Strategy
and its associated plans will begin a minimum of 1 year prior to
the start of construction. The timeline was selected based on the
anticipated timeline for receiving construction funding for the
project.

The GNWT acknowledges that communities have expressed a
desire to see work on the Community Readiness Strategy start as
quickly as possible so that communities are prepared. To enable
communities to be prepared for the project, the GNWT has
committed to engage on some key activities in advance. The
GNWT is in the process of developing draft Terms of Reference
(ToRs) for the MVH CWG and the sub-working groups1 proposed
in the DAR alongside the Wildlife and Fisheries Working Group
(WFWG), an advisory sub-working group to advance work on the
Wildlife Management and Monitoring Plan (WMMP) and the
Fisheries Management Plan. Once drafted, the draft ToRs will be
shared with Indigenous Governments and Indigenous
organizations and refined based on the feedback received.
Engagement on the ToRs will be initiated prior to the public
hearing.

Various management plans, including those provided in draft
form in Volume 5 of the DAR, will need to be approved prior to
construction by relevant regulators. Regulators may specify
timelines for submission of certain plans for approval in their
respective authorizations/approvals issued pursuant to the




Fisheries Act, Waters Regulations, Mackenzie Valley Land Use
Regulations, Wildlife Act, Quarrying Regulations, etc. The plans
will be in effect during construction and operations, though the
form and content of plans may change based on the Project
activities (e.g., construction vs. ongoing maintenance) and results
of previous monitoring. Generally, plans are required to be
reviewed periodically, with changes, including the proposed
discontinuance of a plan, to be approved by the appropriate
regulator. Parties are encouraged to provide comments on the
draft management plans in Volume 5 of the DAR during this
environmental assessment. The GNWT will incorporate input
received through the environmental assessment process prior to
submitting plans to the relevant regulators.

3. The GNWT has outlined its proposed compliance and effects
monitoring program in Section 23.0 of the DAR and is confident
that the monitoring programs proposed will detect short- and
long- term trends of Project related effects over the duration of
the monitoring programs. The GNWT does acknowledge,
however, that there are several non-Project related variables
that may influence monitoring program outcomes. As outlined in
R1 TS DGG IR#2, indirect impacts (e.g. COVID-19 and wildfire
evacuations) for example have the potential to impact
monitoring outcomes.

As discussed in Section 9.15 of the DAR, follow-up and
monitoring will focus resources on key socio-economic Valued
Components (VCs)/indicators for significant adverse effects
and/or effects, including cumulative effects, that are a priority
for communities, as well as positive effects/opportunities. As
outlined in Section 23.4 of the DAR, follow-up and monitoring of
socio-economic VCs will be initiated at each phase of the Project.
These activities will inform a precautionary approach and
contribute to the understanding of changing conditions of socio-
economic VCs, effects prediction (both Project-related and
cumulative effects) and the effectiveness of mitigation measures.




Potential new/emerging unexpected effects, including
cumulative effects of the Project that were not identified in the
DAR will also be identified.

Monitoring and adaptive management activities are a key
component of the work proposed under the Community
Readiness Strategy (Section 9.16.2 of the DAR) which has been
proposed to mitigate the potential adverse socio-economic
effects of the Project and enhance the potential positive effects.
The Strategy will be led by the MVH CWG and will involve the
work of several sub-working groups.

Potential changes to socio-economic valued components will be
monitored through the Social Monitoring Plan developed by the
Social Monitoring and Adaptive Management Sub-Working
Group. The Plan will include monitoring indicators that can assist
with identifying trends in well-being and also assist with
identifying potential mitigations and adaptive management.
Monitoring results will be reviewed by the Social Monitoring and
Adaptive Management Working Group on an annual basis to help
evaluate the overall effects of the Project on community well-
being. Annual reports will also be provided to affected
communities that include monitoring results.

The GNWT provided a detailed response to the uncertain effects
of climate change in its response to R1 MVEIRB IR#2, stating that
adaptive management is the appropriate way to address and
respond to uncertainty in changes to VCs over the long
timeframe of the Project (see also Section 23.5 of the DAR). The
GNWT’s response to R1 MVEIRB IR#65 addressed how
monitoring programs (specifically for caribou and moose),
though designed to detect changes in populations and other
indicators, may not be able to readily discern the Project’s
specific influences on these changes, from other factors of
change. Furthermore, Section 23.5 of the DAR discusses
compliance monitoring and effects monitoring, including the




potential use of Guardian programs. The GNWT is committed to
further discussions with the Indigenous Guardians Program to
explore how best implement Guardians in all stages of the
Project.

The MVH CWG and sub-working groups will be active a minimum
of one year prior to construction and remain in effect five years
post-construction. The working groups will meet multiple times
per year to discuss monitoring results and mitigation measures
related to the project.

The reporting and meeting schedule above will provide an
appropriate framework to detect short and long-term trends of
potential project-related effects. Further, the schedule of annual
reporting aligns with the need to balance ongoing
communication of monitoring results with ensuring that
appropriate time is allocated to observe and collect data on
changing conditions in communities. This will ensure that trends
can be identified and that resources are allocated efficiently to
monitoring activities. The GNWT is working to refine details of
the Social Monitoring Plan (including potential indicators) and
working groups through engagement with communities in the
coming months. The GNWT will also engage with communities on
other monitoring plans, such as the Wildlife Management and
Monitoring Plan.
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Discussions from the technical session emphasized the
importance of soils encountered along the finalized route and
that the GNWT does not consider permafrost a significant
barrier to the cross-section design of the road (e.g.,
PR285:119-120). GTC further understands that geotechnical
studies will be undertaken once the final route selection is
made and, upon establishing the thermal conditions,
appropriate design features will be incorporated. The GNWT
is developing a permafrost protection plan to describe how
ice-laden soils will be managed over time. This plan will be
subject to community collaboration and participation, though

1. Using
permafrost as an
example, describe
how conditions and
understanding of
the route might
change between
now (i.e., at 25%
design phase) and
start of construction
(i.e., at 100% design

Preamble

The GNWT wishes to confirm that the detailed design of the
Project will occur after the completion of the environmental
assessment and that there will be opportunities for parties to
review various management plans through the GNWT’s
engagement process and post-environmental assessment
regulatory proceedings. Consistent with the GNWT’s previous
roads and highways that have undergone environmental
assessment (e.g., Thicho All-Season Road [MVEIRB EA16-17],
Inuvik to Tuktoyaktuk Highway [EIRB File 02/10-05]), the highway
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precise details are not yet known. Another concern raised at
the technical session was ditching and controlling the flow of
water around areas of permafrost (PR285:125). How climate
change will affect soils and slumping were further causes of
concern and how it might affect road safety and maintenance
(e.g., PR285:128).

Of concern to GTC is that the details required to complete the
plan and road design will not materialize until “well after the
[environmental] assessment” (PR285:127). This appears a
common theme in the EA, where most of the design (e.g,
75%) is not confirmed and uncertainty for impact predictions
and baseline conditions remains high. The EA process is
significantly weakened when Parties are unable to review the
actual project or the plans that are intended to render it
publicly acceptable. Parties are asked to put a lot of faith in
the proponent to do what is right. This translates into
foregoing the safety of the EA process — where Parties can
raise concerns on issues of significance and expect those
issues to be objectively addressed. Rather, Parties are asked
to accept a premature decision by the Review Board on how
the Project should proceed, and hope that future
collaborations will be meaningful and Indigenous interests
upheld. It is a tall ask. More so given the lack of details on
how collaborations will be made meaningful or how
Indigenous input will influence interactions between the
Project and Indigenous rights.

It is unlikely the GNWT would accept such an imposition were
it participating in the EA as a reviewer.

Using permafrost as an example, GTC would like to hear from
the GNWT on how it can match the intent of its plan and
proposed mitigation measures to actual conditions and
observations encountered during the construction and
operational phase of the project.

phase).

2. Under
what conditions
would the
assumptions used
to establish the
permafrost plan and
its mitigations be
altered?

3. How will
the GNWT continue
to work with
interested parties
to ensure their
continued support
of the plan should
the design change?
If a majority of
parties disagree
with the changes,
how does the
GNWT propose to
fairly resolve this
difference in
opinion?

4, How does
the GNWT intend to
make use of
traditional
knowledge in the
development of
final road design
(for example,
understanding the
flow of surface and
groundwater flows

alignment undergoing assessment is defined as a route within a
corridor. The use of design criteria and objectives to define the
parameters that will further inform detailed design is an
appropriate basis upon which to conduct the environmental
assessment as additional design details will be presented over
the course of the regulatory proceedings. Additional design is
informed by (among other studies), geotechnical investigations,
following the outcome of the environmental assessment, as is
discussed in Section 5.2.4 of the Developer’s Assessment Report.

Responses

1. Permafrost conditions along the Mackenzie Valley Highway
route will continue to be investigated and characterized during
each design phase as the project advances toward construction.
In the current design phase, permafrost conditions have been
characterized through the background review, terrain mapping,
geophysical ground surveys, geotechnical investigations, and
ground temperature monitoring completed to date. The GNWT
recognizes that design refinement is an iterative process,
particularly when working in complex permafrost environments.
Between the current (25%) design phase and the final (100%)
design phase, the following improvements in understanding
permafrost conditions are expected:

¢ Permafrost characterization work will include additional
geotechnical investigations (e.g., permafrost soils logging, ground
temperature instrumentation installations) and geophysical
ground surveys (e.g., capacitively-coupled resistivity, ground
penetrating radar) at selected locations along the route. The
areas of investigation will be informed by the permafrost
characterization work completed to date and focus on locations
suspected to contain permafrost soils and/or excess ground ice
along the alignment.

¢ Design refinements will continue to be made to road




at important water
crossings)?

embankment geometry, heights, and construction materials
based on site-specific conditions. Drainage designs will be refined
to mitigate surface water ponding along the alignment and
resulting permafrost degradation.

2. The conditions for updates to the Permafrost Protection Plan
(PPP) are described in Section 10 (Adaptive Management) of the
Draft PPP. The assumptions used to establish the PPP and its
associated mitigation measures may be modified if:

¢ Field investigations reveal different soil conditions than
originally anticipated; or

¢ New geotechnical data indicates a higher-than-expected
presence of ice-rich permafrost; or

¢ Climate change projections show potential for accelerated
permafrost degradation; or

e Community and traditional knowledge provide insights into
areas of concern, necessitating design changes; or

¢ Engineering advancements or lessons learned from other
northern all-season road projects suggest improved permafrost
protection techniques.

3. The GNWT intends to continue engaging with directly affected
Indigenous governments and Indigenous organizations, and
specific other affected parties during the design, regulatory
phase, construction, and operation of the Project. Specific
concerns and comments will be addressed and resolved
appropriate to the concern.

It is expected that, should the Project proceed to
permitting/licensing, the submission of a PPP (and other
Management Plans) will be a requirement of the Project’s water




licence, and the applicable Land and Water Board (LWB) will
conduct a public review of the PPP and other plans prior to
deciding whether to approve the PPP. It is expected that the plan
will be required to be submitted a minimum of 90 days prior to
construction. It is the GNWT’s experience that during the
applicable LWB’s review, comments may be submitted on any
such submitted Management Plans.

4. To supplement the input and knowledge already collected
from engagement participants and Knowledge holders, the
GNWT intends to continue engaging directly affected Indigenous
Governments and Indigenous organizations, and specific other
affected parties, during the design of the Project. This may
include receiving feedback on such things as the seasonal flows
at water crossings, crossing locations, routing of the highway and
quarry access roads, pullout locations, and areas of icings and
overflow.
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Migratory birds are of concern to GTC. In the original PDR
(PR#14:134), seventeen species of waterfow| were identified
as important harvested species by Gwich’in members. Black
duck, geese and swans were identified as particularly
important VCs (PR#14:125), and they remain an important
GTC interest, including for harvesting rights. The Travaillant
Lake area provides key waterfowl staging and breeding areas
and is an important Traditional Land and Resource Use area
for Gwich’in members that lies adjacent to the original MVH
access corridor. This area lies along the migratory corridor for
birds in their spring and fall journeys. These birds must pass
through and over the currently proposed Project along their
migratory route. This means that they are at risk from direct
and indirect Project effects impacting their survivability. GTC
has also expressed concerns related to induced development
activities and how those might affect its interests. The Central
Mackenzie Valley basin has significant oil and gas reserves
that will become more lucrative and feasible to develop if the
Project goes ahead. Such projects could adversely affect the

1. Work with
Environment and
Climate Change
Canada (ECCC) and
traditional
knowledge holders
to improve the
baseline
understanding of
existing conditions
and stressors
affecting migratory
birds traveling
through the Project
area.

2. Update the
effects assessment
based on the
additional data

Preamble

The GNWT'’s detailed responses to the above specific requests
are provided below. The GNWT however wishes to first respond
to comments made in the reviewer’s preamble about the
assessment scope and methods approach for birds and bird
habitat.

The Gwich’in Tribal Council (GTC) references the Project
Description Report for the Gwich’in Settlement Area [PR#14]. The
GNWT wishes to clarify that the Project currently subject to
review does not extend into the K’asho Got’ine District of the
Sahtu Region, or the Gwich’in Settlement Area. In accordance
with the Terms of Reference for the Developer’s Assessment
Report (DAR) (MVEIRB, 2015), the scope of the Project includes
(among other components) a highway between Wrigley and
Norman Wells. The scope of the assessment includes areas that
may be affected by the Project, defined and justified by the
GNWT in the Developer’s Assessment Report (DAR). The




suitability of staging areas, migratory routes, or water and air
quality on a regional level.

During the IR1 Information Requests, ECCC (PR#266) issued a
variety of questions to the GNWT regarding the
characterization of Project effects and baseline conditions of
migratory birds (e.g., ECCC-08 to 15). ECCC expressed concern
over the quality of baseline data, the use of methodology,
and the interpretation of project effects. In ECCC-09
(PR#266:45), CWS writes that the data used by the GNWT to
assess impacts on birds in the study area has “limited, or no
data presented for waterfowl and shorebirds”.

Conversely, the GNWT writes — in their response to ECCC-13
(CANNOR34) (PR#266:33), that “construction will result in an
increase in sensory disturbance, which could reduce habitat
use of migratory stopover sites. Waterbirds, shorebirds and
waterfowl most likely to be affected are those in smaller
wetlands adjacent to the PDA.” We are therefore presented
with one regulator saying that no site-specific data on
waterfowl or shorebirds has been assessed, and another
regulator saying that stop-over sites along the PDA, including
wetlands, may be affected. Despite this, the GNWT —as the
proponent — has provided no further discussion or
elaboration on how these birds might be affected, nor on
how project-related disturbances are likely to combine with
future climate related stressors and observed changes in
migratory movements and abundance.

The technical sessions delved into these topics further, with
Environment and Climate Change Canada (ECCC) confirming
their concern that the Project may directly or indirectly affect
migratory birds. Representatives from ECCC did not believe
the GNWT had followed appropriate methodology to
characterize potential impacts to migratory birds and found
the assessment of Project effects inadequate (e.g.,
PR284:18). ECCC had identified helpful baseline data that had
not been considered by the GNWT and encouraged its
inclusion into the effects assessment.

acquired from ECCC
and traditional
knowledge holders.
3. Complete a
valued-centric
cumulative effects
assessment of how
the Project’s direct
and indirect effects,
including the
potential for
induced
development in the
Central Mackenzie
Valley, may affect
migratory birds.

assessment areas for each valued component (VC) are defined in
Sections x.1.4 of each of the VC assessment chapters. The GNWT
acknowledges GTC’s concern related to migratory birds and
waterfowl staging areas. However, the areas referenced by GTC
are substantially outside (north of) the assessment area
boundaries for birds, reflective of the likely maximum spatial
extent of Project and cumulative effects, and as such, the
potential for Project effects to extend to Travaillant Lake are
considered highly unlikely. The GTC's preamble also mentions
effects of speculated future developments in the Mackenzie
Valley which are outside of the scope of the assessment.

The GTC also asserts that the GNWT has not considered
traditional land and resource use (TLRU) information. The GNWT
refers GTC to Chapter 3, which details which TLRU information
was available for the assessment areas, and how TLRU has been
used in the assessment. Specific to birds and bird habitats and
the GTC's comments, TLRU and engagement input provided
information about existing conditions and the ongoing influence
of climate change on bird distribution in the assessment areas
(see Table 20.2 and Section 20.2.2.1 of the DAR) as well as
Section 11.2.3.5 of the DAR, which describes bird harvesting
locations and harvested species. As stated in the GNWT’s
response to R2 IR GTC-03, cultural use, non-traditional land and
resource use, climate change, and forest fires have been
identified as contributors to existing conditions and ongoing
changes to VCs, all which are considered and addressed where
applicable for each VC. Additional detail is provided in that
response.

Responses

1. The GNWT has engaged with Indigenous Governments,
Indigenous Organizations, and other affected parties as well as
ECCC on issues related to potential effects of the Project on birds
and bird habitat (see Section 20.1.2 of the DAR and Table 20.2)




The GNWT played down the potential impacts of the Project
on migratory birds during the technical sessions. The
argument amounted to the pathways of effect from the
Project that might affect birds are few and the number of
birds likely affected by the Project very small relative to the
larger population, which will remain healthy (i.e.,
PR284:22,167). However, this line of thinking was not
supported by community observations or corroborated by
traditional knowledge. Comments from the Tulita Renewable
Resources Council (TRRC) identified cumulative threats
affecting migratory birds in the form of climate change and
increased intensity and frequency of forest fires, (PR284:23).
It is not clear that the GNWT has made use of traditional
knowledge in their effects assessment nor considered these
larger stressors of change in their cumulative effects
assessment. Section 4.6 of the DAR discusses the
methodology employed for assessing cumulative effects. The
GNWT states that the Project Inclusion List “does not include
other contributing sources to changes on VCs, such as
traditional and non-traditional land and resource use, climate
change, forest fires, and regional policies and programs,”
(PR93:85). This critique is raised by GTC in its information
request regarding cumulative effects. This implies that the
main impacts affecting baseline and future conditions to
migratory birds identified by traditional knowledge have
been excluded from consideration by the GNWT in their
cumulative effects assessment.

GTC does not agree with the project-centred assessment of
migratory birds and supports ECCC’s determination that the
characterization of how the Project will affect migratory birds
is inadequate.

and will continue to engage with these parties during the
development of the Wildlife Management and Monitoring Plan
(WMMP) to mitigate, as appropriate, potential Project effects on
migrating birds.

A description of effects pathways used to assess potential Project
effects on migratory birds are discussed in Section 20.1.3 of the
DAR. An overview of existing conditions for birds and bird habitat
including species at risk (SAR), species of conservation concern
(SOCC), as well as harvested species within the local assessment
area and regional assessment area (RAA) is provided in Section
20.2 of the DAR. Important Bird Areas that contain known
concentrations of migrating waterfowl and other waterbirds are
discussed in the Technical Data Report for Birds and Bird Habitat
(Appendix 20A) and assessed in Section 20.4.2.3 of the DAR.

2. The GNWT maintains that the data and methods used to
assess potential Project effects on birds and bird habitat are
sufficient. Nonetheless, the GNWT has committed to reviewing
the additional autonomous recording unit and waterfowl
collaring data offered by Environment and Climate Change
Canada — Canadian Wildlife Services (ECCC-CWS) within the
assessment areas to determine how it could be used to inform
the assessment and/or refine proposed mitigation measures to
reduce potential Project effects on birds and bird habitat. The
GNWT expects to continue to further engage with ECCC-CWS and
Indigenous Governments, Indigenous Organizations, and specific
other affected parties during the development of the WMMP.

3. The assessment of cumulative effects on birds and bird habitat
is discussed in Section 20.5 of the DAR. The cumulative effects
assessment focuses on past and present activities that have
already resulted in direct habitat loss as well as reasonably
foreseeable activities and projects that are predicted to
contribute to cumulative effects on bird habitat including
SAR/SOCC in the RAA. The Project contribution to cumulative




effects on birds and habitat within the RAA is also addressed. The
overall approach to cumulative effects assessment is discussed in
Section 4.6 of the DAR. This approach follows the MVEIRB
guidance (MVEIRB, 2004), best practice, and the Terms of
Reference for the DAR (MVEIRB, 2015 [PR#66]). Regarding the
specific request for a “valued centric” assessment, this approach
is not required by the aforementioned references but is a
suitable option for addressing cumulative effects in a regional
assessment (which the Project application is not subject to). The
potential for induced development in the Central Mackenzie
Valley is outside the scope of the project-specific cumulative
effects assessment.
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The GNWT has said in PR#217:128, that it will use calcium
chloride and the chemical additive DL10 in dust suppression
activities.

1. What
monitoring efforts
will be taken to
ensure that these
chemicals do not
adversely affect
nearby
watercourses?

2. How does
the frequency of
application affect
risk to aquatic
organisms and
vegetation?

Preamble

Fugitive dust caused by vehicle traffic along unpaved road
surfaces can cause changes to water quality due to the transport
of fine particulate matter (including metals and major anions) to
waterbodies. Changes in water quality due to the deposition of
dust can potentially cause adverse effects to aquatic life. Fugitive
dust falling on roadside vegetation may also cause adverse
effects to vegetation. Therefore, the suppression of fugitive dust
through application of water (during construction), and dust
suppressant product (during operations and maintenance) is an
important mitigation measure to limit or reduce the potential
effects on surface water, vegetation, fish, wildlife, and air quality
(Developer’s Assessment Report, Sections 10, 12, 16, 17, 18, and
19), and is considered best practice (GNWT 2013; Government of
Nunavut 2023).

Calcium chloride and DL-10 are the only approved dust
suppressants in the Northwest Territories (GNWT 2013).
Currently, only calcium chloride is used by the Government of
Northwest Territories (GNWT) on NWT highways #1-7, and DL-10
is not anticipated to be used as a dust suppressant for the
Mackenzie Valley Highway.




Calcium chloride is a well-known effective dust suppressant for
reducing the amount of fugitive dust generated from unpaved
roadways.

Calcium chloride is hygroscopic and therefore attracts water
from moisture in the air to keep roads from drying out. This helps
keep dust on the road surface and therefore limits the amount of
fugitive dust interacting with nearby waterbodies and roadside
vegetation. Calcium chloride has been shown to be very efficient
in northern climates when applied as a water-based solution
(Government of Nunavut 2023).

The GNWT currently applies calcium chloride to NWT gravel
highways once every year. The GNWT directs its contractors to
apply calcium chloride product (“product”) meeting its
specifications using methods to ensure complete absorption of
the product into the road surface. This includes requirements to
adhere to the following:

o Sufficient water is to be applied to permit complete absorption
of the product into the road surface.

¢ Product is not to be applied when precipitation is imminent, or
when the road surface is saturated.

¢ Product is not applied in proximity to waterbodies, or on bridge
decks.

¢ Product is applied over the full width of the travel surface, and
product must remain on the road surface.

The GNWT also requires the contractor to clean up product that
travels off the road surface in accordance with its Spill
Contingency Plan for the works. The GNWT monitors the
application of product by requiring the contractor to provide a
work schedule, results of product chemical testing, records of




daily spread quantities, weather conditions, and delivery
certificates.

Responses

1. In noting that calcium chloride dust suppressant is intended to
stay on/in the road surface and away from water resources,
potential measurable changes to water quality due to the release
of product into the surrounding environment are not anticipated.
The unintended release of product would be considered a spill.
As such, no monitoring is proposed as part of normal operations,
consistent with ongoing NWT Highway operations and
maintenance. In the event of a spill, monitoring may be required
as part of follow up reporting.

2. As the GNWT currently applies calcium chloride to NWT gravel
highways once per year and follows additional requirements
described above, there is a reduced risk to aquatic organisms and
vegetation due to these infrequent and managed applications. As
the calcium chloride is intended to stay on/in the road surface,
potential measurable changes to water quality and nearby
vegetation due to release into the surrounding environment are
not anticipated, and there is no expected risk to aquatic
organisms and vegetation during normal operations.
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The question of barges arose several times during the
technical sessions. On Day 1, details were sought from the
GNWT on where potential barging would mobilize from (e.g.,
PR283:42-43). On Day 3, comments arose regarding climate
change and how it was having a significant impact on
transport (e.g., PR285: 5, 100). On the one hand, barging
activities have been seriously compromised by low water
levels, reducing the reliability of shipping by barge to
communities along the Mackenzie River. On the other hand,
climate change was reducing the length of the winter road
season, making it difficult to get adequate supplies into the
communities before the roads erode. This stresses delivery of

To representatives
of the GNWT’s ITI
division of Marine
Transportation
Services. 1.

Why were
supplies bound to
Tulita and Norman
Wells rerouted from
the Hay River
terminal to the
Tuktoyaktuk or

Please see the attached response (table).




goods and materials to communities along the Makenzie
River year-round.

Climate change remains a key driver for developing an all-
season road. However, it is not clear how conditions are likely
to be at the time of construction. Neither is it clear what
measures and precautions the GNWT will take to ensure safe
and timely mobilization of supplies to meet project timelines.
There is a current dichotomy between existing conditions and
the proposed plan: on the one hand, the GNWT and
communities are unable to adequately supply communities
today. On the other hand, the Project requires substantial
supply needs that could strain existing transport options
while simultaneously contending with a reducing operational
period to deliver goods and materials. The interaction
between climate change and logistics is an important
knowledge gap. Relevant to this knowledge gap is
understanding the limitations of weight and traffic load
restrictions on winter roads and the feasibility of transporting
goods via barge north to south (i.e. from Little Chicago or the
Inuvik shipping terminal) or south to north (e.g., from the Hay
River shipping terminal).

Since 2017, the GNWT has operated Marine Transportation
Services (MTS) as a division within the Department of
Industry, Tourism and Investment (ITl). MTS moves deck
cargo and bulk petroleum products to communities along the
Mackenzie River and Arctic coastline. MTS has a head office
and main terminal in Hay River. MTS typically supplies
materials to Tulita and Norman Wells from their Hay River
terminal. For the summer of 2024, cargo directed to Norman
Wells was redirected from Hay River to the Tuktoyaktuk
Terminal. Presumably this was due to low water levels
between Great Slave Lake and Norman Wells. The ability to
transport goods south from the Tuktoyaktuk or Inuvik
terminals suggests that barging from North to South remains
a viable alternative. GTC asked the GNWT about this during
the technical session, but the GNWT appeared dismissive of

Inuvik terminals by
the GNWT’s Marine
Transportation
Services (MTS)
during the summer
of 20247 2.

Does
barging from the
Tuktoyaktuk or
Inuvik terminals
southward to Tulita
and Norman Wells
offer additional
reliability for long-
term planning
under climate
change scenarios as
compared to
barging from the
Hay River terminal
or Wrigley landing?

3. Related to
climate change: a.
Over the

past ten years, how
have water levels
changed in the
Mackenzie River?
How has this
affected the
shipping season and
barging? b.

What are
the projected
trends and long-
term changes




exploring this as a feasible logistics option.

The GNWT provided no clarity during the technical sessions
on how climate change predictions would affect mobilization
and resupply efforts. However, it is clear that climate change
has had a significant impact on community resupply efforts
during summer and winter seasons. And all climate modelling
predictions provided by the GNWT indicate that climate
trends will continue and likely exacerbate existing realities
during the construction period (i.e., 2027 to 2046). In the
DAR, the GNWT anticipates a construction schedule for Tulita
commencing in 2032 and finishing 2042 (PR93:126, Figure
5.3). This includes mobilization in 2032 and 2038, and annual
resupplying between 2033 and 2041. Given climate change
constraints and the need to consider viable solutions to
mobilize supplies along the project, GTC would like to know
how this timeline interacts with climate change and
mobilization and resupply. It is a relevant to know how bulk
materials can be transported to site despite reducing winter
road operational seasons and despite changing water levels.
This is especially relevant given that barging is a proposed
mitigation measure of the GNWT’s to reduce reliance on
trucks using Highway 1 for construction resupply and thus
reduce residual effects associated with non-traditional land
and resource use (i.e., PR96, 236, Table 9.2.1).

Pending a critical assessment of how mobilization can occur,
and to make good on its proposed mitigation to reduce
trucking along Highway 1, the GNWT may need to consider
mobilizing Project supplies from Tuktoyaktuk or Inuvik. This
consideration should be included in the updated DAR
Addendum.

expected for
barging activities
along the
Mackenzie River
over the next 17
years? To the
GNWT 4.

Can
existing winter
roads to Tulita and
Norman Wells
currently
accommodate
existing community
needs? How are
these conditions
expected to change
over the next 17
years (e.g., changes
in population and
demand for winter
resupply, weight
allowance on the
roads, needs from
other projects and
developments,
etc.)? a. What was
the duration of the
winter road season
10 years ago? What
was the duration of
the winter road
season in
2023/2024? What is
the expected
duration of the




winter road season
in 17 years? 5.
Anticipatin
g climate change
scenarios and a
construction
timeline for the
Tulita segments of
the Project
commencing in 7-17
years, are these
winter roads likely
to accommodate
the additional truck
loads required to
mobilize and re-
supply the Project?
Use the numbers
provided in the
Project construction
and alternative
timeline scenarios
in Table 2-2 of
PR251:10 for this
assessment. 6.
Anticipatin
g climate change
scenarios and a
construction
timeline for the
Tulita segments of
the Project
commencing in 7-17
years, can the
GNWT comment on
the viability of using




the Inuvik terminal
to transport
materials by barge
to Norman Wells
and Tulita versus
from the Wrigley
barge landing?
Consider the barge
loads anticipated in
Table 2-2 of
PR251:10 under
both development
scenarios.
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On Day 2 of the technical session, the GNWT was questioned
by the Review Board’s expert advisor on economics, Graeme
Clinton, relating to labour statistics and standards (e.g.,
PR284:81-84). The GNWT was to provide a response on what
information can be expected in the updated business case for
the Project, and when this might be ready for review. This
response remains outstanding.

The GNWT was also asked by PKFN how it had incorporated
the 1995 Barcon report into the design and consideration of
job training and employment for the Project. The report was
commissioned by the GNWT in anticipation of extending the
MVH (from Wrigley to Inuvik) in the 1990s. The report’s
findings were critical of the GNWT’s plan for training and
maximizing socio-economic potential for communities. The
GNWT has not, to GTCs knowledge, provided a response on
this topic.

Both outstanding questions raise concerns that efforts to
maximize employment and economic opportunities will run
into timing and implementation challenges. It also suggests
that the GNWT’s focus on maximizing northern participation
ends at the Sahtu and Dehcho border. Nowhere in the DAR,
for example, does the GNWT give reference to the skillsets
and experience of Gwich’in, Inuvialuit, and Thcho workers in

1. Please
make the cited
outstanding
responses to
Graeme Clinton and
PKFN regarding
labour, training, and
the updated
economic business
plan available for
public review and
consideration.
Parties should have
the ability to review
and consider these
important elements
prior to preparing
their submissions
for the Public
Hearing.

2. Please
identify the number
of positions

Please see the attached response (table).




highway construction and operation. Nor is there reference
to skillsets and capacity acquired from constructing the
Dehcho Bridge. The absence of a strategy to maximize
existing regional and Territorial expertise to assist with the
Project is disconcerting. Section 5.4.14 of the DAR (PR93:147)
estimates a required workforce of 198 to 326 personnel, plus
administration and management personnel. It is not clear
what assessment of the local and territorial labour pool has
been done to see how much of these positions might be filled
with existing NWT expertise, and how much through targeted
training programs.

employed by
local/regional
workforce on the
Thcho Highway, the
Inuvik to
Tuktoyaktuk
Highway, and the
Dehcho Bridge and
use best estimates
from NWTs Bureau
of Statistics to make
a best-guess
estimate of the
available labour
pool from those
regions.
3. Please
identify the
anticipated job
categories required
for the Project and
contrast that with
the known data
from NWT Statistics
on the available
labour pool by job
sector in the NWT.
4,

Anticipatin
g the Project might
occur as early as
2027 and be
completed by 2042
or 2046, what
additional labour
sources are




anticipated from
the closure of
diamond mines
during this period?
5. Comment
on the likely ability
to fill Project
employment needs
with an NWT labour
supply.

6. Please
identify a strategy
to maximize
employment and
contracting
opportunities
outside of the
Dehcho and Sahtu
regions.

7. If an
objective of the
Project —and
rationale for
extending the
construction season
over 20 years —is to
maximize territorial
employment and
socio-economic
benefits from the
Project, discuss
what strategies the
GNWT will employ
to ensure
contracting adheres
to that goal.




8. Has the
GNWT considered
partnering with
other NWT
Indigenous
governments and
development
corporations to
collectively deliver
the Project?

GNWT
-INF
(Infras
tructu
re)

Econo
mics of
the
Project
and
reason
ably
anticip
ated
foreca
sting
of
Project
costs

The economic assessment of the Project is being updated and
is not yet available for review. Nor is it clear when this report
will become available and if will be open for comment prior
to the closing of the Public Record. This limits the ability of
Parties to meaningfully consider the cost and implications of
the Project to the GNWT and on the residents of the NWT.

A $700 million figure was estimated in 2015, which is now
outdated. Nonetheless, it is the closest figure parties have to
consider for what the Project will cost. Understanding the
costs of recently completed highway construction projects
would be useful for Parties while waiting for the updated
economic business case. More importantly, these past
projects can give valuable insight on anticipated versus actual
costs of a Project, and thus a practical filter through which to
view the coming business case.

9. Provide an
update on what
$700 million is in
2025 dollars,
inclusive of
inflation.

10. Please
provide accurate
numbers from
recently completed
infrastructure
projects for Parties
to consider in the

context of the MVH.

List the approved
original budget at
the start of
construction and
contrast it with the
final cost (i.e.,
actual spent
amount) of the
completed project.
Provide a break-
down of this final
cost by kilometre of

Response from the Government of the Northwest Territories:

1. Inflation values are currently only available up to 2024. When
accounting for inflation using the Yellowknife all-items consumer
price index (CPI), $700 million in 2015 would be $858 million in
2024.

2. The costs of construction for the Dehcho Bridge, Inuvik to
Tuktoyaktuk Highway, and Ttichg Highway, recently completed
by the GNWT are outlined below. It should be noted that these
projects were delivered at different times and under varying
conditions and, therefore, do not necessarily reflect the current
economic and political conditions under which the GNWT is
advancing the MVH. As such, the GNWT cautions against using
these figures for direct comparison with the MVH project.

a) Dehcho Bridge Budgeted Cost: $165 million
Final Construction Cost: $234.2 million

b) Inuvik to Tuktoyaktuk Highway — 138 Km

Budgeted Cost: $229.4 million

Final Construction Cost: $246.4 million Breakdown: $1.79
million/Km

c) The Tticho All Season Road (Tcho Highway) — 97 Km Budgeted
Cost: $412.8 million (construction + O&M costs) + $30 million




road (i.e., $/km).
Please include the
following recent

(pre-construction costs) Note: The $412.8 million includes O&M
component, which is being managed by a P3 partner for 25 years
following construction completion.

highway Final Construction Cost: $211.5 million Breakdown: $2.18
infrastructure million/Km
megaprojects:
o The
Dehcho Bridge
o The Inuvik
to Tuktoyaktuk
Highway
o The Thcho
All Season Road
1 |GNWT | Project | During the technical sessions, the question was asked of the | 1. Please 1. An economic risk assessment is not something that can be
4 | -INF interac | GNWT if they had conducted a risk assessment for direct and | provide an accurately produced with respect to the potential for line breaks
(Infras |tions |indirect risk to the MVFOL. They responded that they had not | economic risk and their impact. It should be noted that new redundancy
tructu | with but would work with the owners to mitigate risks to assessment of a line | measures have been implemented that will reroute Mackenzie
re) the infrastructure, and to develop a formal agreement on break to the Valley Fibre Link (MVFL) traffic minimizing the impact of breaks
Macke | appropriate mitigation measures (e.g., PR283: 40). On Day 3 | Mackenzie Valley for customers. Further, the Department of Infrastructure has
nzie of the session, the GNWT acknowledged that it was the Fibre Optic Line procedures in place to ensure fibre line locates are completed.
Valley |owner of the MVFOL. through the lifetime | These are considered in both the design and construction phases
Fibre |Asthe owner, the GNWT is well positioned to gauge the risk | of the Project. This | of the Mackenzie Valley Highway (MVH).
Optic | of the line to linear disturbances and construction activities. | would include:
Line It is also well positioned to report on the risks associated with | a. The a) The risk of fibre line break or maintenance issues due to
maintenance or breaks of the MVFOL. If the GNWT is unable |anticipated construction activities is negligible as the fibre line locate
to respond to these questions now, GTC seeks a commitment |frequency of line procedure will ensure that the construction considers the fibre
for the information to be included in the updated DAR breaks or line’s location. The designs of the MVH will consider the location

Addendum.

maintenance issues
due to construction
activities or due to
accidents or
increased access
along the road
during operations;
b. The
average cost to date

of the existing MVFL and will avoid cuts or relocations of the fibre
network. The location of the MVFL project was completed in
2017 and considered the location of a future highway in the
design.

b) There is no average cost to fix a fibre line break, or average
duration of lost or reduced services until the fibre line is
restored. The cost to repair a break varies on many different
components including geographic location, road access or fly-in




to fix a generic
break, and the
average duration of
lost- or reduced
service until the line
is restored.

C. An
estimate of the
induced loss to
businesses (e.g.,
from loss of
network access and
lost productivity
during the length of
the break)?

only, number of locations impacted, extent of the damage,
ground conditions (underwater, frozen ground, permafrost
presence), availability of replacement equipment and fibre cable,
technician and construction crew availability, and if the repair is a
permanent or temporary solution. Given that the components of
a fibre break vary, the associated cost of repair also varies.

There is also no average duration of lost or reduced services
until restoration is complete. The duration also varies based on
the components of the fibre break for repair, and mitigation
plans and efforts in place. The GNWT always looks to minimize
the duration of lost or reduced services and as such can range
from a few minutes to a few days in most situations. The
duration can also be impacted by environmental conditions such
as wildfire, flood, smoke, and dangerous conditions on the
ground.

c) The GNWT is finalizing the path of telecommunications
networks connecting the MVFL to other fibre lines to improve
reliability through redundancy. The MVFL is currently connected
to the Dempster Fibre Line in Inuvik which runs along the
Dempster Highway ending in Dawson, Yukon. In Dawson, the
Dempster connects to the existing Northwestel network from
Dawson to Whitehorse, on to Watson Lake and ending in Fort
Nelson. Should an outage occur between McGill Lake and Inuvik,
access to the Dempster line now has improved redundancy
through the ability to redirect MVFL traffic down the Yukon line.

In addition to the improved redundancy through completion of
the Dempster fibre line, the GNWT is negotiating an improved
Indefeasible Rights of Use agreement with Northwestel that
provides data transmission over an incremental fibre line
between the MVFL originally terminating at McGill Lake to High
Level, Alberta. The new second path which is under consideration
will be from McGill Lake, through Fort Nelson, and Fort St. John,
BC, ending in Edmonton, Alberta. The improved reliability from




this enhancement will further minimize disruptions to the fibre
telecommunications service should outages occur.

There is no estimate of induced loss to businesses from loss of
network access and lost productivity during the fibre line break.
This is difficult to substantiate as GNWT as the owner of the
fibre-line has federal government, local and international
corporate customers, who rely on the MVFL for varying needs.
End users of the fibre telecommunications for household or
business needs and loss would vary and would be determined by
the Internet Service Provider.

Canadi
an
North
ern
Econo
mic
Devel
opme
nt
Agenc
y
(CanN
or)

Project
Benefi
ts to
Nation
al
Securit
y and
Arctic
Sovere

ignty

During the Technical Session, GTC asked the Government of
Canada on the Project’s role in National Security and Arctic
Sovereignty (e.g., PR284:127). GTC is thankful for the
response provided by CANNOR (e.g., PR285:173) and the
invitation to more specific information of Global Affairs
Canada and the Department of National Defence.

GTC understands that the originally proposed highway
through the Mackenzie Valley, which would connect Wrigley
to Inuvik, plays an important role in advancing National
Security interests and Arctic Sovereignty. These reasons have
been advanced as supporting factors for a highway to
proceed. However, based on the DAR, the GNWT’s
discussions on cumulative effects, a narrow scope on
reasonably anticipated foreseeable developments, the
general lack of consideration of induced projects, and the
extended timeline within which to complete the Project,
future plans to extend the highway to Inuvik appear
unreasonable. It is therefore relevant to question the value of
the Project to National Security and Arctic Sovereignty.

Directed to the
Government of
Canada — Global
Affairs Canada and
the Department of
National Defence
1. If the
Highway stops in
Norman Wells and
does not continue
to Inuvik, what
contribution and
value will it have to
National Security
and Arctic
Sovereignty?

As noted in the response provided by the Canadian Northern
Economic Development Agency during the Technical Session on
November 21, 2024, the Government of Canada’s Arctic and
Northern Policy Framework (ANPF) includes amongst its goals
enhancing economic opportunity and prosperity for northerners
by closing transportation infrastructure gaps and strengthening
the North's regional infrastructure to help exercise Canadian
sovereignty.

The Government of Canada generally agrees with the Developer
that the Mackenzie Valley Highway, as proposed, could support
Canadian sovereignty in the North by providing reliable access to
a relatively isolated region of the territory, incentivizing resource
exploration and development, and promoting social and
economic opportunities.

The Mackenzie Valley Highway could significantly facilitate
transportation for residents, businesses, and emergency services,
as well as help to unlock new economic opportunities, stimulate
investment, and strengthen the regional economy and food
security. This is particularly relevant in the context of climate
change and recent challenges posed by wildfires, reduced
durations for winter road use, and low water levels (which limit
the ability of barges to resupply communities). The continued
safety and security of the North depends on strengthened
emergency management and community safety (as noted in the
ANPF), which the Mackenzie Valley Highway has the potential to




enhance.

Officials are still working to receive further information from
Global Affairs Canada and the Department of National Defence
relating to this request and recognize that a fulsome response
from those departments would be beneficial. Once the additional
information is received, officials will ensure that it is shared to
the Gwich’in Tribal Council as well as to the Board’s public

registry.

N [Addre |Topic |Reviewer Preamble Reviewer Request | Response
o |ssed

To:
Sahtu Renewable Resources Board - Catarina Owen
1 [GNWT | Fish Questions for GNWT - fish & fish habitat Please see the attached responses (1-3).

-INF and

(Infras | Fish

tructu |Habita

re) t
N [Addre |Topic |Reviewer Preamble Reviewer Request | Response
o |ssed

To:

Gwich'in Tribal Cou

ncil - Kanda Gnama

1 |GNWT | Econo
-INF mic

(Infras | diversi
tructu | ficatio
re) n

Follow-up from the technical sessions.

What value will the
project have for
economic
diversification and
development if the
anticipated project
benefits are limited
to the same 15km
corridor as the PDA
and RFDs?

Please see the attached response.

2 |GNWT | Climat
-INF e
(Infras | Chang
tructu |e

Follow-up from the technical sessions.

re)

1. Describe how
climate change and
the Project will
interact in the PDA
and LAA to affect

Please see the attached response.




vegetation species
composition and
snowpack along the
right-of-way?

2. Compared to
current conditions,
what will be the
expected
composition of
shrubs, and what
will be the
difference in snow
pack?

3. How are these
changes likely to
influence the
thawing regime and
permafrost?

The response
should consider the
timeline from which
construction occurs
(e.g., habitat is
disturbed) and
increments of time
corresponding to
climate change
scenarios (e.g.,
2050 and 2080, as
per the PR#232 and
PR#233 climate
change assessment
predictions).

Addre
ssed

Topic

Reviewer Preamble

Reviewer Request

Response




: |To:

Pehdzeh Ki First Nation (PKFN; Wrigley) - Chief Jamie Moses

1 |GNWT | Socio- | Follow-up to the technical sessions. Provide case studies | Please see the attached documents.
-INF econo or reports on the
(Infras | mic socio-economic
tructu |impact impacts of the
re) s effects of road
construction on
communities of
similar size to
Wrigley.
2 | GNWT | Mitiga | Follow-up to the technical sessions. Describe how the Please see the attached response.
-INF tion intergovernmental
(Infras | measu |- This follows a request from PKFN for GNWT to commit to approach will be
tructu |res - nurse, mental health, and RCMP positions in Wrigley. used to get PKFN
re) progra |- GNWT said it would commit to discussion and mentioned access to the
ms the intergovernmental working group. programs and
and - Review Board staff mentioned an interest in what creative, |services that they
service | innovative options the GNWT is suggesting and requested the | have already
s developer to provide more information. identified as critical
mitigation
measures.
3 | GNWT | Mitiga | Follow-up to the technical sessions. How has GNWT Please see the attached response.
-INF tion incorporated the
(Infras | measu |- Barcon Ltd, The Mackenzie Highway Extension as a findings of the
tructu |res Pilot/Demonstration Employment & Training Project (1995), |Barcon report into
re) online (pdf): Government of the Northwest Territories the DAR? If this has

Infrastructure
https://www.inf.gov.nt.ca/sites/inf/files/resources/the_mack
enzie_valley_highway_extension_as_a_employment_and_tra
ining_project_-_barcon_Itd_- june_15 1995.pdf at 8-11.

- Original Question: The GNWT proposed similar, aspirational
plans for education, job training, and employment in the
1992 Implementation Plan for the Mackenzie Valley Highway
Extension.[1] The plans included training programs of up to 4
years, construction contracts tailored to the capacity of local

not been done, how
will it be done?




businesses, and business development support customized
for individual communities.[2] However, the 1995 Barcon
report, commissioned by the GNWT, heavily criticized the
plan as unlikely to bring significant socio-economic benefits
for Indigenous communities. The Barcon report also criticized
project-related training initiatives in the NWT for being
poorly planned and being implemented too late to be
effective.[3]

4 | GNWT | Harves | Follow-up to the technical sessions. Describe what will | Please see the attached response.
-INF ting - be done to prevent
(Infras | Poachi |- PKFN members have already observed increased illegal increased poaching.
tructu |ng hunting, fishing, and harvesting in their territory in recent How effective will it
re) years. Members also recall illegal hunting by out-of-region be considering the

workers when the highway was being built to Wrigley, which | unknowns?
caused conflict, distrust, and protests.

- Mitigation ideas mentioned: establishing and supporting

Guardian Programs, and Dene Zhatie signage that includes

information about appropriate conduct for visitors in PKFN’s

territory, and what visitors must do to be able to hunt in the

area

N | Addre |Topic |Reviewer Preamble Reviewer Request |Response

o |ssed
To:

Mackenzie Valley Environmental Impact Review Board - Clémentine Bouche

1 | GNWT | Socio- |Follow-up to the technical sessions. Provide evidence
-INF econo that proposed
(Infras | mics: mitigation for
tructu | mitigat impacts to public
re) ions safety and social

pressures will be
effective. Describe
if the GNWT is
looking at new
policies and the

path of where those

new policies would




need to go in
government, so
they can be
implemented in a
timely manner.

GNWT | Socio- | Follow-up to the technical sessions. Provide estimates Please see the attached response.
-INF econo of maintenance cost
(Infras | mics: projections based
tructu | project on similar projects.
re) cost
GNWT | Socio- | Follow-up to the technical sessions. Provide information | Please see the attached response.
-INF econo about how long it
(Infras | mics: took for working
tructu |workin groups for the
re) g TASR, or similar
groups projects, to prepare
and all the plans and
plans strategies.
GNWT | Wildlif | Follow-up to the technical sessions. Describe the details | Please see the attached response.
-INF e: of indicators to be
(Infras | WMM monitored in
tructu | P WMMP, in terms of
re) frequency and scale
related to
measuring
sustainability and
determining if
things are becoming
unsustainable.
GNWT | Harves | Follow-up to the technical sessions. Describe details of | Please see the attached response.
-INF ting, any baseline study
(Infras | food or plans for future
tructu |securit studies on food
re) Y, security, household
Follow harvester, and/or

-up to

use of country




techni foods or traditional
cal foods that the
sessio GNWT can use to
n Day compare any future
3, pp changes to food
68-70 security or country
food use against.
Macke | Notice |Notice of Proceeding introducing the information requests to
nzie of parties about routing.
Valley |Procee
Enviro |ding
nment
al
Impac
t
Revie
w
Board
Pehdz |Project | Pehdzeh Ki Frist Nation has consistently raised the issue of | 1. Describe See attachment
eh Ki | desccri | proposed reroutes, outside of the proposed corridor, during |discussions with
First ption: |the environmental assessment. Starting in Table 5.2 in GNWT about
Nation | Altern |section 5.2.3 of the DAR, the Dehcho community rerouting around
(PKFN; | atives |recommendation in row two of this table is to “move the Bear Rock and at
Wrigle |and highway away from the river onto ‘the bluff’. This section also | Big Smith Creek. Is
y) Scope | mentions moving the project at least 5 km from the river. the current
of alignment around
Develo | At the technical sessions, PKFN mentioned both a Bear Rock and at
pment | Traditional Land and Resource Use study and a study on its Big Smith Creek

proposed rerouting of the project. The Review Board
understands that PKFN is in the process of finalizing these
documents and is open to working with the Review Board to
submit both under confidential cover.

In the meantime, the Review Board is interested in knowing
enough about the proposed reroutes, beyond the winter
road corridor, to support the Review Board in asking more

acceptable?

a. Is the proposed
re-routing sufficient
to address all
concerns?

2. Are there any
additional reroutes




qguestions of the developer about potential impacts of any
alternate routings.

Knowing the PKFN will likely be submitting more detailed
documents in the future, could PKFN please consider the
questions in this IR and answer in whatever detail it can
without compromising any Traditional Knowledge PKFN
wishes to keep confidential.

The Review Board asks that PKFN respond by January 30th.

required to address
concerns raised by
individuals or
organizations in
Tulita?

Macke | Project | This IR is directed to all Tulita organizations who wish to 1. Describe On behalf of the Tulita Working Group:
nzie desccri | respond. discussions with Describe  discussions with GNWT about rerouting around Bear
Valley |ption: GNWT about Rock and at Big Smith  Creek. Is the current alignment around
Enviro [Road |Section 7.2.3.3 of the DAR states that the Bear Rock rerouting around Bear Rock and at Big Smith Creek  acceptable?
nment |re- Alignment Option is the preferred option for Indigenous Bear Rock and at The Tulita Working Group appreciates the GNWT’s recent visit to
al alignm | organizations along this portion of the project route, but that | Big Smith Creek. Is |the community on this topic.
Impac |[entat |the GNWT has not made a decision yet about which route to |the current a. Is the proposed re-routing sufficient to address all concerns?
t Bear |advance. alignment around | The re-routing is sufficient to address routing-specific concerns.
Revie |Rock Bear Rock and at 2. Are there any additional reroutes required to address concerns
w and The Bear Rock alignment was discussed during the technical |Big Smith Creek raised by individuals or organizations in Tulita?
Board |Big session. The transcripts describe individuals or organizations |acceptable? The Tulita Working Group is not aware of any further routing
Smith |in Tulita working with GNWT on a route two km to the north. |a. Is the proposed specific concerns.
Creek |The transcripts also include a discussion between GNWT and | re-routing sufficient
individuals or organizations in Tulita on the road routing to address all
options at Big Smith Creek. The Review Board wants to concerns?
confirm road routing.
2. Are there any
The Review Board asks for responses by January 30th. additional reroutes
required to address
concerns raised by
individuals or
organizations in
Tulita?
GNWT | Project | Section 7.2.3.3 of the DAR states that the Bear Rock Confirm results of | Please see the attached documents.
-INF desccri | Alignment Option is the preferred option for Indigenous engagement with

(Infras

ption:

organizations along this portion of the project route, but the

Tulita regarding




tructu |Road |GNWT has not yet made a decision about which route to road re-alignment
re) re- advance. around Bear Rock
alignm and on routing at
ent at | The Bear Rock alignment was discussed during the technical | Big Smith Creek.
Bear |session. The transcripts describe Tulita working with GNWT Describe any
Rock |on aroute to the north that avoids Bear Rock. The transcripts |resolution on re-
and also include a discussion between GNWT and Tulita on the alignments at these
Big road routing options at Big Smith Creek. The Review Board two locations.
Smith |wants to confirm road routing.
Creek
The Review Board asks for responses by January 30th.
Macke | Project | This IR is directed to all Indigenous organizations (other than | 1. Please describe
nzie desccri | PKFN and Tulita organizations) that wish to respond. any concerns your
Valley | ption: organization has
Enviro |[Road |The developer’s preferred route primarily follows the existing | raised regarding
nment | Route |winter road corridor. In the DAR, the developer also routing, and how
al identified an alternative upland route in response to those concerns
Impac concerns. were addressed by
t the GNWT.
Revie The Review Board is working with parties to receive relevant
w Traditional Land and Resource Use studies that may include | 2. Please describe
Board information about Traditional Knowledge relevant to routing. |any reroutes your
organization has
In the meantime, the Review Board wishes to hear from identified as
parties about the engagement that has been done on the necessary that have
proposed route to date. not been
incorporated into
The Review Board asks for responses by January 30th. project design by
the GNWT, and
what has been
incorporated.
GNWT |Bridge |Inthe DAR, the developer states that the lifespan of the 1. How great is the |The Government of the Northwest Territories (GNWT) wishes to
-INF S- bridges along the Mackenzie Valley Highway is 75 years. The |variance in bridge clarify that while some work will be required around existing
(Infras |lifespa | Review Board understands that the GNWT is currently lifespan? That is, is | Mackenzie Valley Winter Road bridges to tie into them, they are
tructu |n undertaking a study into the on-going lifespan of the bridges, |75 years the not included within the scope of the proposed Mackenzie Valley

re)

with the results expected in summer 2025.

approximate

Highway (MVH) project.




expected lifespan of
each bridge, or will
some likely need to
be replaced much
sooner?

2. When are the
earliest
replacements likely
to start?

3. What happens if
they do need
replacement
sooner?

Further, the GNWT has completed a Condition Assessment of
structures on portions of the MVH in 2024. This assessment was
performed to evaluate bridge conditions and determine the
required actions and associated costs to upgrade the load
capacity of the bridges between Fort Simpson and Norman Wells
to 64,000 kg. The assessment has been completed, and the
GNWT is in the process of evaluating the load-carrying capacity
of structures which were evaluated below 64,000 kg. This
analysis will be completed mid-2025.

1. The 75 year design life is the intended period for which each
bridge is expected to function safely with normal maintenance.
The life span is the actual period of time each bridge remains in
use, which can be longer, or shorter and depends on factors such
as maintenance, environmental conditions, load demands, and
unforeseen damage. The GNWT Department of Infrastructure
completes bridge inspections every three years to identify
structural deficiencies, material and performance defects, safety
issues, and/or environmental concerns and evaluate
maintenance requirements based on the conditions observed.

2. Bridge replacement is typically considered when a structure is
severely deteriorated, functionally obsolete, or when
rehabilitation and maintenance are no longer cost-effective.
Factors such as increased volume/load demands, regulatory
compliance, safety and environmental risk often drive the
decision to replace rather than repair. To date, Dam Creek
Bridge, at kilometer 764 is the only structure identified as
requiring replacement. A timeline for replacement has not yet
been established as additional analysis is ongoing. To be certain,
this work will likely be required to support the ongoing operation
and maintenance of the Mackenzie Valley Winter Road,
regardless of the MVH project advancing.

3. As referenced in response 1 above, the GNWT Department of




Infrastructure completes bridge inspections every three years to
identify structural deficiencies, material and performance
defects, safety issues, and/or environmental concerns and
evaluate maintenance requirements based on the conditions
observed. When a structure is identified as requiring
replacement, the GNWT assesses its condition, develops designs,
secures funding and regulatory approvals, procures contractors,
manages construction and ensures long-term maintenance
through standardized capital planning and regulatory processes.

GNWT | Bridge |According to the permits, the bridges on the existing winter | 1. Why does the 1. Each of the bridges located within the Project footprinti have a
-INF S- road were built to extend the winter road season. lItis developer conclude | design life of 75 years. With the exception of one bridge located
(Infras |directi |unclear to the Review Board if the bridges meet the that the bridges at Dam Creek, all bridges have been designed for a gross weight
tructu |on standards for an all-season road under any applicable built to extend the |of 61,000 kgs or more (CS600 Standards). This capacity has been
re) standards. The Review Board understands that the GNWT is |season of the determined by the GNWT to be appropriate for the long-term
currently undertaking a study into the bridges, with the winter road are operation of the bridges and the all-season road. The Dam Creek
results expected in summer 2025. appropriate for the |bridge will need to be replaced as part of the operations and
long-term maintenance of the MVWR (as outlined in Section 1.4.3 of the
operation of the all- | DAR). Funding for the replacement of this bridge has not been
season road? obtained; as a result, the timeline for replacement of this bridge
2. Do the roads is not yet known.
meet all applicable
standards for all- 2. As outlined in answer 1, all but one bridge has been designed
season road? to allows a gross weight of 61,000 kg or more (CS600 Standards).
3. Are there As stated above, the Dam Creek bridge is the only bridge within
limitations to the the Project footprint that does not currently meet these
use of these bridges | standards.
by some types of
traffic (for example, |3. Yes. There are limitations if the load is more than the design
wide-loads, heavy standards allow, and/or if an oversized load exceeds the width of
industrial traffic, or |the crossing. To use the crossings in these situations, operators
school buses)? of trucks that are overweight and/or oversized need to apply for
an Overweight and Oversized Permit through the GNWT to
authorize their use as per the Northwest Territories Large Vehicle
Control Regulations.
GNWT | Caribo | During the technical session, GNWT committed to submitting |In advance of The Wildlife Management and Monitoring Plan (WMMP) for the
-INF uand |an updated WMMP with its DAR Addendum submission. updating the Thicho All-season Road (TASR) project identifies several




(Infras
tructu
re)

Moose

WMM

update

Suggested mitigation and monitoring approaches were
discussed during the technical sessions. An updated WMMP
should include greater detail and specifics on mitigation and
monitoring.

Responses to this IR can be used by the GNWT when it
updates the WMMP in greater detail.

Note: The Review Board reviewed responses to outstanding
questions from the technical sessions received on January 15,
2025, including the ones about indicators to be monitored in
WMMP. The Review Board is looking for more detail and
critical thought as to how GNWT will determine whether
there is an issue with harvest levels of caribou or moose
becoming unsustainable in the area intersected by the MVH.
Thresholds are provided (such as “one caribou or moose
killed or injured because of construction activities”), but the
Review Board would like to know about mitigations or
management actions that would carried out if the threshold
is exceeded. We note that the GNWT mentioned it would
consult on the implementation of mitigation. The Review
Board would like to see examples of actions that might take
place. The GNWT does not need to commit to these actions
but simply list the ones that they think would be effective.

Reference: DAR Volume 5

WMMP, please
propose specific
mitigation and
monitoring actions
to reduce impacts
on wildlife, based
on:
. experience
with successful
mitigation in the
Tlicho Hwy WMMP
[ ]

informatio
n received from
parties to date
during the analysis
phase for the MVH,
including
information
requests and
discussion during
the technical
session

Specifically,
propose early
warning indicators
to include in Section
6 of the WMMP
(Adaptive
Management) that
will be monitored to
identify when
mitigation and
management
action(s) is needed

thresholds to trigger adaptive management during the
construction phase and the first five years of the operations
phase of that road. Exceedances of these thresholds would lead
to an incident report, and an immediate review of the WMMP.

Thresholds and actions during the construction phase included:
¢ One caribou, moose or bison killed or injured as a result of
construction operations.

e Destruction or disturbance of one bird nest, one bat roost site
or hibernaculum, or one mammal den. Disturbance includes any
activity that causes wildlife to abandon or defend their nest,
eggs, den or young other that those authorized by a regulatory
agency.

* One bear or other carnivore killed in defense of life and
property as a result of attraction to camp facilities or other work
areas.

¢ Initiate more frequent Bird Nesting surveys if nests or nesting
activity is observed.

¢ Boreal caribou harvest levels that exceed sustainable levels will
initiate management actions to reduce harvest levels in
conjunction with Thichg Government.

Thresholds and actions during the operations phase include:

e If monitoring indicates that there are recurring areas, times of
year or times of day associated with wildlife-vehicle collisions,
GNWT will evaluate the implementation of
temporary/permanent signage, reduction of speed limits in high-
risk zones or at high-risk times.

e If there is evidence of specific sections of the road that are
repeatedly crossed by big game species, based on monitoring of
collared boreal and barren-ground caribou or reporting of
sightings of big game species, GNWT will install signage to warn
of collision risk in these areas.

¢ If collared barren-ground caribou are within 10 km of the TASR,
or there are reports of sightings of barren-ground caribou along
the TASR, GNWT will initiate patrols along the road, to determine




to be adjusted to
meet goals and
objectives.

Responses to this
information request
should be used to
inform the
preparation of an
updated WMMP.
Where possible,
please include the
kinds of details
found in the TASR
annual reports and
WMMP, such as
monitoring plans,
sustainable harvest
levels, thresholds
for traffic volume
that would require
management
programs under the
WMMP.

the number of individual caribou involved. GNWT-Department of
Environment and Climate Change (ECC) will contact GNWT-
Department of Infrastructure (INF) to discuss any required
mitigations.

¢ When traffic levels averaged over a three-year period indicate a
100% increase in traffic levels above the predicted annual
average daily traffic levels (of 20-40 vehicles/day), or maximum
daily traffic levels during sensitive wildlife periods exceed 200
vehicles/day, the need for extending or reinstating programs in
this WMMP beyond the first 5 years of the operational phase of
the road initial operations timelines will be considered.

* Snow will be managed as it is on Highway 3, to maintain a slope
on the side of the road (to maintain permafrost and reduce
snowdrifts on the road). If there is evidence that the snow
removal practices are causing difficulty for wildlife, snow removal
procedures will be reviewed (see also the GNWT Response to
Technical Reports from the environmental assessment PR#238).
¢ If there is evidence that boreal caribou harvest levels are
increasing towards or exceeding unsustainable levels, GNWT-ECC
and the Thcho Government will submit a wildlife management
proposal under section 12.5.1 of the Thcho Agreement to the
Wek’eezhii Renewable Resources Board (WRRB) for the timely
implementation of any measures necessary to ensure boreal
caribou harvest in the region is kept within sustainable levels.
Such measures may include the establishment of a no-hunting
corridor along the Project route.

e If there are concerns about unsustainable levels of harvest of
other wildlife species along the TASR corridor, the GNWT will
initiate discussions with the Thchg Government, WRRB, North
Slave Métis Alliance, Yellowknives Dene First Nation and other
relevant Indigenous governments and Indigenous organizations
to determine an appropriate response, using an Adaptive Co-
Management Response.

* Changes observed that require implementation of wildlife
management actions will occur through formal Adaptive Co-
management processes with the WRRB.




During the construction phase of the TASR project, none of the
adaptive management thresholds were triggered. There were no
documented instances of caribou, moose, bison, bears or other
carnivores killed as a result of construction activities, or of
instances of nests, dens or hibernacula being disturbed or
destroyed. Other adaptive thresholds and mitigation measures
such as site-wide notifications to construction staff and reducing
speeds of construction related traffic were implemented on a
frequent basis based on reporting of wildlife sightings from
construction crews, regular wildlife surveys along the road, and
weekly boreal caribou collar data maps provided by GNWT-ECC
to the developer throughout the construction phase. The lack of
exceedances of adaptive management thresholds in the
construction phase suggests that mitigation measures and
associated monitoring programs were successful. As the TASR
alignment was closed to public traffic during the construction
phase, wildlife harvesting activities in the TASR area were likely
limited during that time. No concerns about harvest of boreal
caribou approaching unsustainable levels were brought forth
during bi-annual meetings of the TASR Corridor Working Group.

Since the TASR opened in November 2021, none of the adaptive
management thresholds for the operations phase have been
triggered or surpassed thus far. Wildlife signage was installed
along the TASR at specific locations based on input from Ttcho
communities and on information about frequent crossing
locations obtained from movement data of collared boreal
caribou (B. Bey, personal communication, 2023). To date, there
have been no wildlife-vehicle collisions involving boreal caribou
or moose. There has been one instance of a bison-vehicle
collision documented thus far. Barren-ground caribou have not
approached within 10 km of the TASR either during construction,
or during operations, based on collar data. Based on traffic
counters installed along the TASR, average daily traffic levels
were within predicted levels (20-40 vehicles per day) during 2022




and 2023, and peak daily traffic levels have not exceeded 200
vehicles per day during more sensitive periods for boreal caribou
(e.g. late-winter and calving seasons). No concerns about wildlife
harvesting approaching or exceeding sustainable levels have
been brought forth during TASR Corridor Working Group
meetings during the operations phase thus far. Monitoring of
annual population trend of boreal caribou population in the TASR
study area has indicated that it has been stable (1 year) to
increasing (6 years) since monitoring began in 2017. Further
information on results from these programs are summarized in
the 2023 TASR Annual Water Licence Report.

With respect to harvest monitoring, the TASR WMMP does not
identify any specific management thresholds or adaptive
management responses. Although GNWT undertook an
assessment of potential sustainable harvest levels for boreal
caribou (GNWT 2020) in response to Measure 6-2 of the TASR
Report of Environmental Assessment (MVEIRB 2018), the
sustainable harvest levels identified in that report have not yet
been included as specific management thresholds in the TASR
WMMP. The TASR WMMP undergoes annual public reviews and
updates, and they may be incorporated into the plan in the
future. If harvest levels are observed to increase beyond
sustainable levels during road operations, then the GNWT and
the Thcho Government are required by Measure 6-2 from the
TASR Report of EA to submit a wildlife management proposal
under section 12.5.1 of the Tfcho Agreement to the WRRB for
the timely implementation of any measures necessary to ensure
boreal caribou harvest in the region is kept within sustainable
levels. If a change in harvest limits were to be proposed, then a
regulation change would be required, as noted in the GNWT’s
response to MVEIRB’s Round 2 Information Request 19.

The draft WMMP for the MVH (DAR Volume 5) includes
proposed adaptive management thresholds and actions that are
based on those included in the TASR WMMP. Through further




engagement on the WMMP, this list may be revised, further
refined and fleshed out in greater detail, and specific actions will
be identified to be undertaken if thresholds are exceeded. With
respect to monitoring sustainability of moose harvest, GNWT’s
response to Round 2 - MVEIRB-IR15 identifies some potential
indicators and thresholds that are used in other jurisdictions, but
these need to be discussed with communities and wildlife co-
management partners before they are adopted as thresholds for
inclusion in the WMMP for the MVH.

The GNWT has provided the Thchg Government funding for
harvest monitoring on TASR, but results are limited, as the
program has not been fully implemented. Although it would be
difficult to accurately detect changes in harvest along the MVH,
with financial support from GNWT-INF, Indigenous Governments
and Indigenous organizations could potentially implement
monitoring programs. Results from these monitoring programs
could be used to adaptively manage impacts from harvesting on
the Highway by making recommendations on wildlife harvest
mitigations, and further monitoring. Triggers for some of the
monitoring could be developed, and included in the WMMP, but
the monitoring would need to be determined through
discussions with co-management partners.
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The GNWT brought new caribou maps to the technical
sessions in Yellowknife in November. It seemed to be a
compilation of all collar data and key habitat values for
caribou.

During the Technical Session, (19 Nov, p. 127, lines 19-27; p.

128, lines 1-2), James Hodson, GNWT, indicated that collars
put out on boreal caribou for the MVH assessment and
recent data up to this year were not included in the DAR.

Please provide
copies of all caribou
maps presented at
the technical
sessions, along with
any updated
technical
assessments and
relevant
information.

The GNWT posted several of its public engagement posters on
the wall in the Technical Sessions venue (December 19-21, 2024).
The map of “Boreal Caribou Range and Collar Locations”,
included in the engagement poster titled Potential Effects on
Caribou, Moose, and other Wildlife, was from engagement
activities completed in November-December, 2022. The collar
data presented in this aforementioned figure was current to June
2022. Subsequent to this, Figure 3.1 of Appendix 10A (Caribou
and Moose Technical Data Report [TDR]), included in the
Developer’s Assessment Report (DAR) used collar locations from
2003-2023 (created August 10, 2023), so there was
approximately one more year of collar data included in Figure 3.1
presented in the DAR, compared to the map on the engagement




poster.

During the Technical Sessions, the Review Board’s technical
expert on caribou, John Nishi, referred to and displayed Figure
45-1 provided in the GNWT’s response to Round 1 MVEIRB
Information Request (IR)#45. He inquired about the "gap" in
caribou locations between Tulita and Wrigley. As supplemented
by the data shown in Table MVEIRB 45-1 provided in the same IR
response, this figure only showed seasonal home ranges of
collared caribou from 2019-2023 during early/mid-winter, late
winter, and post-calving as part of the supplementary movement
analysis in EDI (2024).

Figure 3.1 in the TDR, and Figure 45-1 in the Round 1 MVEIRB
IR#45 response therefore represent the information referred to
and presented at the Technical Sessions, and the data used to
support the predictions and conclusions made in the DAR about
the potential effects on boreal caribou from changes to
movement.

The GNWT continues to collect and analyze data from deployed
boreal caribou collars. A recent report titled Summary of
Mackenzie Valley Highway Boreal Caribou Collaring Program
2019-2024 (Hodson et. al., 2024), included as an attachment to
this response, provides an overview of more recently analyzed
collar data. All collared caribou locations (2019-2024) are
visualized in Figure 7 and Figure 8 of that report. These figures
support the predictions/conclusions made in the DAR regarding
boreal caribou space use and movement. Most caribou remain
distant from the Mackenzie Valley Winter Road (MVWR) and the
Project alignment route and occur east of the Franklin
Mountains. When/where caribou do interact with the MVWR
and Project route, crossings are limited.
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During the technical session GNWT stated that:

“the WMMP is draft still... there's room for discussion and

1. Please
confirm whether
the RSA/LSA and

Please see the attached response (table).
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- Study
area
and
monit
oring

refinement of the study area for moose if people have ideas
about how that should happen in the future. Results would
be compared against other moose surveys in other areas as
well to get the more holistic picture of what's going on.”

Reference: Technical session, Nov 19, p 130 (PR#283)

survey area
delineated by
Pathmanathan
&amp; Chan (2024)
will be the spatial
scale for monitoring
and co-
management of
moose along the
MVH. Please
describe how
monitoring of
moose population
health (such as
trend and
movements) and
annual harvest will
be used to assess
harvest
sustainability and
evaluate impacts of
the MVH.

2. Please
provide a
comparison of the
proposed MVH
study area scale to
other moose survey
areas in the NWT;
and assess whether
the MVH study area
scale is sufficiently
large so that
population trend is
not strongly
influenced by




immigration or

emigration.

GNWT | Caribo | Power analyses of moose and caribou monitoring 1. Please Please see the attached response (figure).
-INF uand provide power
(Infras | Moose | MVEIRB asked “...has the GNWT conducted a power analysis |analyses of the
tructu |- of its proposed program of caribou collars and composition proposed moose
re) Caribo |surveys and the periodic routes aerial surveys that it and caribou

u mentions in reference to the WMMP?” (21 Nov transcripts, p. | population

collars |65, lines 22-25). monitoring along

Mike Setterington (21 Nov, p66, lines 1-5) acknowledged the
question, but indicated he would need to confer to get a
specific answer.

Heather Sayine-Crawford (21 Nov transcripts, p. 66, lines 7-
11) indicated: ...have we done power analyses on moose
surveys and detecting trends for moose? No. We, and in
terms of how often we will do moose surveys along this
route, we just completed one... In 2020 and 2021. And so
that was the first moose survey done in the Sahtu in quite a
long time. And we are looking to repeat that type of survey
regularly, four to five years, give or take, and depending on
community consultation and budgetary restraints.

Heather Sayine-Crawford (21 Nov transcripts, p. 66, lines 9-
18) stated: “For boreal caribou, the power analysis that we
have done is that basically we need at least 20 collars on
female boreal caribou to give us an idea of survival”.

James Hodson (21 Nov transcripts, p. 88, lines 8-25) stated
that trend for boreal caribou would need to be assessed over

a 5 year period.

reference: Technical session Nov 21, p 66 (PR#285)

the MVH as a basis
for evaluating
impact predictions
from the DAR, and
effectiveness of
mitigation actions
and harvest
management.

A. With
respect to moose,
please assess:

. a
recommended
survey interval
relative to expected
range in precision
to determine an
optimal survey
frequency for
detecting changes
in numbers and
estimating rates of
growth or decline;
and,

o define the
minimum change in




population size that
would probably
cause some change
in management
strategy, that is, the
consequential
difference of
interest (sensu
Gasaway et al.
1986*)

B. With
respect to
monitoring
population health
of boreal caribou,
please provide the
following:

o a technical
basis for
maintaining a
sample size of
collars on boreal
caribou cows to
estimate annual
survival and
recruitment rates
within the MVH
study area;

o an
assessment of how
annual collar
sample size
influences precision
of survival and
recruitment




estimates for boreal
caribou;

. an
assessment of the
magnitude of
declineovera3or5
year period that
would be
considered a cause
for management
concern;

. an
assessment of
whether the
recommended
sample size for
monitoring collared
caribou would be
sufficient to detect
the rate of decline
that would be
considered a
management
concern; and

. an
assessment of
whether the
recommended
sample size for
collared boreal
caribou females is
sufficient for
evaluating
population-level
effects of the MVH
and effective




implementation of
the WMMP as it
relates to
evaluating barrier
effects of the MVH
on caribou and
proximity and
movements of
collared caribou
females relative to
the MVH during
calving and post-
calving.

*Gasaway, W. C., S.
D. DuBois, D. J.
Reed, and S. J.
Harbo. 1986.
Estimating moose
population
parameters from
aerial surveys.
Biological Papers of
the University of
Alaska No. 22.
Institute of Arctic
Biology. Anchorage,
AK. 89 pp. +
Appendices
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In the draft WMMP (PR#112), the GNWT indicates that it
proposes to establish a voluntary Indigenous harvest

monitoring and reporting program for the highway corridor.

At the technical sessions, the GNWT indicated (19 Nov
transcripts, p. 136, lines 6-12) it “...will provide support to
Indigenous governments and organizations to develop their

Please describe how
co-management
and community-
based monitoring
(such as of harvest
and population

The following is what the overall co-management approach to
boreal caribou and moose monitoring could look like. Although
the request from the Mackenzie Valley Environmental Impact
Review Board (MVEIRB) was to describe what such a system
would look like, a definitive answer is not possible or appropriate
at this time, as by definition, such a system would have to be




manag
ement
and
comm
unity
partici
pation
in
monit
oring

own voluntary harvest monitoring program. So | think the
same approach is being proposed here for this project.” This
suggests the GNWT has not considered an overarching
management and monitoring approach.

The Review Board wants more information on how
Indigenous governments, communities, and/or other
organizations will be engaged and participate directly in co-
management of boreal caribou and moose, and monitoring of
harvest and population health. Since the MVH occurs across
the Dehcho and Sahtu regions, which represent unsettled and
settled land claim areas respectively, it is important to
understand how co-management and monitoring for caribou
and moose along the MVH will be implemented.

reference: Technical sessions Nov 19 p 136 (PR#283)

health) of boreal
caribou and moose
could be
implemented and
achieved along the
MVH corridor. What
would the overall
co-management
system of boreal
caribou and moose
look like?

Please include
considerations
across a range of
strategic
organizational and
governance aspects
(including funding)
right down to
tactical level issues,
such as data
management,
evaluation, and
reporting.

developed collaboratively with co-management partners. As
such, the following should be seen as ideas that could be brought
to the co-management table for discussion. In addition to the
ideas provided below, please see the response to Round 2
MVEIRB-18 for additional information.

As outlined in R2-LKFN-09 and MVEIRB-18, the GNWT has
proposed the establishment of a Wildlife and Fisheries sub-
working group of the Mackenzie Valley Highway (MVH) Corridor
Working Group (CWG).

- The Wildlife and Fisheries Sub-Working Group will convene in
person twice a year and meet virtually once every quarter. Its
membership will include, but not be limited to, representatives
from the GNWT Department of Environment and Climate Change
(ECC), GNWT Department of Infrastructure (INF), the Sahtu
Renewable Resources Board (SRRB), Renewable Resource
Councils (RRCs), Pehdzéh Kj First Nation (PKFN), tiidly K(é First
Nation (LKFN), and contractors involved in the construction and
maintenance of the MVH.. Such engagement would also serve to
identify which monitoring programs would be led by
communities (i.e., the Guardian Program; with GNWT support)
and which would be led by GNWT (with community
participation).

- The MVH Wildlife and Fisheries sub-working group would first
review and refine the specific road-related monitoring questions
that the Wildlife Management and Monitoring Plan (WMMP)
needs to address. Following this, the sub-working group would
discuss various strategies to answer those questions (considering
advantages, disadvantages, opportunities for community
involvement in data collection, relative costs, etc.).

- The GNWT has proposed to establish the MVH CWG no later
than one year prior to the commencement of construction.
However, planning is underway for additional engagement with




Indigenous governments, including LKFN, and other affected
parties on this approach. It is the GNWT’s intent to initiate the
development of a Terms of Reference(s) for the MVH CWG, and
Sub-Working Group(s), prior to the forthcoming Public Hearing
for this Environmental Assessment (EA). This would enable the
prompt establishment, and subsequent collaboration, of these
working groups (provided funding can be secured for
implementation).

- Development of specific monitoring methods and indicators to
be recorded would require further engagement with members of
the MVH Wildlife and Fisheries sub-working group and other
participating communities (i.e., targeted engagement sessions in
each community). Such engagement would serve to further
refine and finalize a draft WMMP, which would then undergo a
public review, and eventual approval, in the post-EA permitting
phase of the project.

With respect to community-based monitoring of population
health and harvest, potential methods to be discussed with the
MVH Wildlife and Fisheries sub-working group include:

- Individual or group harvester interviews to record information
about where and how boreal caribou are observed and
harvested, catch per unit effort, observations of caribou/moose
body condition, sex/age composition of groups observed.
Mechanisms of population change can be inferred from these
observations. Interview format and content would need to be co-
developed with the participating communities. This would
require training local community members paired with
translators to conduct the interviews, identify key knowledge
holders or harvesters to interview. Information from these
interviews would need to be kept confidential, and data
sharing/confidentiality agreements would be needed to identify
what information can be shared with GNWT and how it can be
used and presented.




- Harvester-based sampling — samples collected from harvested
animals to monitor body condition/nutritional status, disease,
parasites, pregnancy status, genetics, stress hormones,
contaminants, age, etc. The information collected from such a
program would need to be clearly linked to an expected impact
from the road. The program would require some training for
harvesters on appropriate sample collection and storage
methods; harvesters are typically compensated for samples that
they submit as part of targeted monitoring programs.

- Regular patrols/surveys along the MVH by community-based
monitors to document frequency and location of boreal
caribou/moose road crossings, observations of boreal
caribou/moose harvesting activity, and wildlife-vehicle collisions.

- Methods for monitoring population health: this response
assumes that MVEIRB’s reference to “population health” refers
to population size, trend, and health/body condition of
individuals in the population. Given opposition in the Sahtu to
collar-based monitoring of boreal caribou which involves the live
capture and handling of animals, other indirect methods of
monitoring population size and trend could be considered such
as DNA-based surveys through the collection of fecal samples
under a capture-recapture or spatially-explicit capture-recapture
sampling design, or the use of camera traps (note that these
techniques are better suited to monitoring distribution and
occupancy, but not population size/trend).

- Co-management and community-based monitoring would
require significant long-term funding provided by the GNWT for
organizations such as the SRRB, Sahtu RRCs, PKFN and LKFN to
participate in MVH Wildlife and Fisheries sub-working meetings,
hire and train local monitors, implement the community-led
monitoring programs, manage the data collected, analyze and
report annually on the data collected, and to share the results




back to communities. It would also require dedicated GNWT staff
and resources to organize and document the MVH Wildlife and
Fisheries sub-working group’s meetings, decisions and
recommendations, and to implement, analyze and report on the
wildlife monitoring programs that GNWT is tasked with leading.

- Ongoing bi-annual meetings of the MVH Wildlife and Fisheries
sub-working group would be needed to share and review results
of monitoring programs, compare results against adaptive
management triggers identified in the WMMP, discuss adaptive
management options should those triggers be met, and track
implementation of those management measures. The MVH
Wildlife and Fisheries sub-working group might make
recommendations to wildlife management authorities such as
the SRRB and GNWT pertaining to harvest management actions
for boreal caribou and moose.

- Typically, most WMMPs require annual written reports on
implementation of mitigation and monitoring programs, and
more comprehensive periodic reports that include a full analysis
and interpretation of monitoring data (for example following the
construction phase, and pre-specified intervals during the
operations phase). The various organizations participating in the
MVH Wildlife and Fisheries sub-working group and implementing
the various WMMP programs would need to contribute to the
annual and periodic comprehensive reports, as well as contribute
to other annual reporting requirements such as EA measures
reporting to MVEIRB.

- The WMMP itself would require periodic reviews and updates,
with participation and input from the MVH Wildlife and Fisheries
sub-working group members.

- Dedicated funding would likely be needed to ensure effective
participation and input into all these recurring reporting
requirements.




- Information sharing agreements between GNWT and
participating organizations are needed.

- Some programs may need to be piloted pre-construction to
determine feasibility, effectiveness and suitability.
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In the response to an outstanding technical session question
(ORS IR 5), the GNWT indicated that it currently (every 5
years) measures aspects of country food consumption that
could be used to determine if country food consumption is
changing. This is one way of measuring project impacts on
harvest.

The Review Board wants to understand if there are other
indicators the GNWT will monitor, and how frequently. In
other words, the Review Board wants to understand how the
GNWT will determine if harvest is becoming unsustainable
and if mitigation is effective. This was discussed in passing at
the technical sessions [power analyses, rate of decline,
harvest thresholds - Heather Sayine-Crawford (21 Nov
transcripts, p. 66, lines 9-18; p. 67, lines 10-22), James
Hodson (21 Nov transcripts, p. 88, lines 9-25)].

Reference: Technical session Nov 21 (PR#285)

1. Describe a) the
key monitoring
indicators and
decision framework
b) and the spatial
and temporal
monitoring design
features and
associated
thresholds that will
be used to assess
whether boreal
caribou and/or
moose harvest
levels are increasing
towards or
exceeding
unsustainable
levels, in areas that
intersect the MVH
Project

2. Describe whether
additional
indicators will be
monitored to assess
effectiveness of
mitigation
measures that may
be implemented to

1. The approach currently proposed in the draft Wildlife
Management and Monitoring Plan (WMMP) for the Mackenzie
Valley Highway (MVH) Project is to continue the collar-based
boreal caribou monitoring program. The key indicators
monitored through this program are annual adult female survival
rates and annual calf recruitment rates, which are then used to
calculate the annual rate of population change (Lambda). The
demographic rates from this monitoring program can then be
used to assess potential levels of sustainable harvest within a
broader area encompassing the MVH project. This approach has
been used to estimate sustainable boreal caribou harvest levels
for other areas of the NWT (GNWT/Rettie 2020) but does require
estimates of boreal caribou density and abundance to derive
potential sustainable harvest levels. For example, potential levels
of annual sustainable harvest within the Dehcho North
monitoring area (which partially encompasses the MVH
alignment) could vary between a low of five caribou/year under a
cow-only harvest scenario and an assumed density of one
caribou/100 km2, or a high of 102 caribou year under a bull-only
harvest scenario and an assumed density of six caribou/100 km?2.
The population models used to estimate sustainable harvest
levels are able to be re-run using newer information from the
collars deployed along the MVH corridor but would benefit from
more accurate estimates of caribou density and abundance
within this area. Nevertheless, these models could be used to set
conservative thresholds based on reasonable assumptions about
boreal caribou density in the area of interest. The GNWT will
engage in discussions with Indigenous governments, Indigenous
organizations and co-management partners about monitoring
design features and associated thresholds that will be used to




keep harvest within
sustainable levels

assess whether boreal caribou and/or moose harvest levels are
increasing towards or exceeding unsustainable levels in areas
that intersect the MVH Project.

The temporal component of this monitoring program would
include the construction phase of the MVH and continuing for at
least the first five years after all segments of the highway have
been completed and are operational. The spatial extent of the
collar-based boreal caribou demographic monitoring is
somewhat defined by the extent of the movements of the
collared caribou, but generally speaking would cover a larger
area than the local assessment area (LAA) used in the
Developer’s Assessment Report.

This population monitoring program would be conducted in
tandem with the annual Resident Hunter Survey program, and
voluntary Indigenous harvest monitoring programs developed
under the WMMP, to provide annual estimates of the total
boreal caribou harvest, and the make-up of that harvest in terms
of bulls and cows. These annual estimates would be compared
against the sustainable harvest thresholds identified through
population models.

For moose, the draft WMMP proposes to continue periodic aerial
surveys (e.g. every five years) to estimate moose abundance
within the MVH LAA. In addition to abundance, these surveys can
also provide other demographic indicators like cow:calf ratios
and bull:cow ratios which can be used to assess population
sustainability. [See response to Round 2-MVEIRB-IR15 for
examples of specific thresholds used for these indicators]. It is
proposed that these periodic surveys continue through the
construction phase, and for at least the first five years after all
segments of the highway have been completed and are
operational. The annual Resident Hunter Survey program, and
voluntary Indigenous harvest monitoring programs developed
under the WMMP, could provide information on indicators such




as Harvests Per Unit Effort, total harvest, and the make-up of the
harvest (cows, bulls and calves). Decreases in Harvests Per Unit
Effort can provide an early indicator that populations are
declining, which could in turn trigger more frequent abundance
surveys to measure the other demographic indicators.

2. The GNWT currently collects data that could be incorporated
into thresholds, such as data on enforcement actions and reports
on illegal harvest. However, the addition of indicators or
thresholds will need to be discussed with the proposed Wildlife
and Fisheries sub-working group. The proposed Wildlife and
Fisheries sub-working group can discuss how to define
thresholds, what information is needed to inform these
thresholds, how decisions to restrict harvest are made and what
should go into the final WMMP for the project that is submitted
to the Department of Environment and Climate Change for
approval. The approval process, as described in Section 4.0 of the
WMMP Process and Content Guidelinesl, includes a public
review of the final WMMP.
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In the first round of IRs MVEIRB 39 asked for GNWT to
“describe strategies and options for managing harvesting and
hunting for sustainability during road operations, with
consideration for a short-term moratorium (5-10 year) on
resident (non-Indigenous) hunting after completion of each
of the three highway segments to allow time to better
understand caribou and moose populations along the road
corridor, to ensure mortality is sustainable and that
overharvesting does not occur.” Table 11.18 lists mitigation
recommendations by Indigenous organizations. One
recommendation (p11-94) to mitigate impacts on
overharvesting is to "Implement a 5-10-year moratorium on
hunting to protect and monitor the baseline of caribou and
moose and to protect large ungulates (more targeted)
(Dehcho First Nations) 2011)."

GNWT’s overall response indicated that current monitoring

1. Please
provide information
on whether wildlife
distribution
patterns and
numbers suggest
that the population
can support
additional harvest
from the road.

2. To expand
on your response to
MVEIRB IR#39,
describe specific
strategies and
options for

1. The GNWT restricts harvest along a public road when it can
identify a public safety or conservationconcern. There must be
on an identified conservation concern, not an anticipation of a
potential futureconservation concern. As stated in Section
10.2.2.3 of the Developer’s Assessment Report, the
moosepopulation is healthy in the Dehcho and stable in the
Sahtu. Boreal caribou numbers may be increasing. Increasing
populations could support some additional harvest, but a stable
population could begin todecrease with additional harvest
pressure, all else being equal. Currently, there are not
reliableestimates of current boreal caribou and moose harvest
along the Mackenzie Valley Highway (MVH)corridor, nor an
estimate of (or way of estimating) how much additional harvest
there might be oncethe MVH is completed.

Harvest pressure in local areas, especially on female moose, has
the potential to cause or exacerbatelocal declines in moose




“should provide an understanding of the boreal caribou
population trend along the MVH alignment before
construction begins.” And that “this suggests that there is no
need to introduce new harvest management measures for
NWT Resident moose harvest.”

In technical sessions, parties mentioned that moose
populations are generally trending down, there have been
issues with poaching and an overall concern for hunting and
harvesting. There is a public concern that more should be
done for the managing hunting/harvesting for the
sustainability of caribou and moose.

Reference: First round IRs MVRB 39/GNWT response and Day
3 transcript pg. 92 and page 174.

managing
harvesting and
hunting for
sustainability during
road operations.

numbers. This situation has likely occurred historically in the
NorthwestTerritories (NWT), and harvest should be considered a
potential pressure. However, given the currentsituation, harvest
levels over the entire range of moose in the NWT appear to be
sustainable.

Boreal caribou:

The average population growth rate (A) of boreal caribou over
the last five years (2019-2024) for thecombined MVH and North
Dehcho area was found to be 1.112 [95% CI: 1.013, 1.21],
suggesting anincreasing population trend (Hodson, Gast and
Depot-Bernier 2024).

Moose:

Larter (2018) concluded that the best estimates of adult moose
density in the Dehcho Mackenzie Valley study area showed little
or no trend, appearing relatively stable from 2003-2018. A 2021
aerial surveyof moose in the MVH corridor resulted in a
population estimate of 2,028 moose (SE = 407.94, CV =0.20) with
a 90% Cl ranging from 1,357 — 2,699. This equates to an average
density of approximatelyl7 moose/100 km2, ranging from 14.4
to 22.7 moose/100 km2 (Pathmanathan and Chan 2024).

Most moose surveys (76%, n = 50) in the NWT between 1984-
2019 reported from 30-65 calves:100cows, well above the
benchmark used by British Columbia for sustainable moose
populations [25calves per 100 cows; Ministry of Forests, Lands
and Natural Resource Operations 2015] (ECC 2023).

The ratio of moose males to adult females estimated from
surveys in the NWT between 1984-2019 has varied widely (range
25.5-205 males:100 adult females, ECC 2023 Appendix A). The
ratio of males toadult females can vary greatly in moose, even in
populations that are not hunted (Environment Yukon2016). This




ratio is used by moose managers to trigger management actions
related to sex-biasedharvest. The Yukon uses 30 males:100
females as a threshold where harvest restrictions are invokedto
ensure that there enough males to maintain adequate breeding
success (Environment Yukon 2016).In BC, the threshold is 30
males:100 females in areas of high-density moose populations
and 50males:100 females in areas of low-density moose
populations (Ministry of Forests, Lands and NaturalResource
Operations 2015). It is unlikely that local or regional moose
populations in the NWT are indanger of not having enough
breeding males.

In the Sahtu, Veitch et al. (1996) compared the minimum moose
harvest by Resident hunters and Indigenous hunters combined to
the results of an aerial survey of a 2,910 km2 study area west of
Norman Wells and reported annual harvest represented 6-7% of
the estimated population. They noted that the population
appeared to be remaining stable with continued high
productivity. Over a two-year period, juveniles made up 14.0%
and adults 86.0% of the annual moose harvest by Indigenous and
Resident hunters, with males and females making up 67.3% and
32.7% of the adults harvested, respectively (Veitch et al. 1996).

2. Currently in the Dehcho Region, licenced resident hunters can
harvest 1 moose per year during the

specified season (1 September to 31 January), of any sex or age
within the areas described in theNWT Summary of Hunting and
Trapping Regulations. Along the MVH route, in the Sahtu
Region,licenced resident hunters can harvest one moose per year
between 1 September and 30 November.

Non-resident hunters can only hunt one moose between
September 1 and October 31, in theMackenzie Mountains, with a
licenced outfitter. There are no moose harvest restrictions
forindigenous harvesters or General Hunting Licence holders.




Additional strategies for managing Resident moose harvest to
ensure moose populationsustainability within the MVH area
(should monitoring indicate there is an issue) could
includelimitations on the sex or age of harvested moose (e.g.
mature bull-only harvest), or shortening thelength of the hunting
season for moose. These strategies would require change(s) to
regulationsunder the Wildlife Act.

For boreal caribou, licenced resident hunters and General
Hunting Licence holders are alreadylimited to a bull-only harvest,
and licenced resident hunters may only harvest one bull per year.
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In its response to MVRB IR#37, GNWT mentioned the
following harvesting monitoring approaches:

. Tticho Highway Wildlife Management and
Monitoring Plan (GNWT, 2023) and
. harvest monitoring by the Katt'odeeche First Nation

as part of the NWT [NWT CIMP] GNWT, 2024a

The Review Board understands Indigenous harvesters’
sensitivity regarding harvest monitoring. Voluntary harvest
reporting has been considered, and in some cases,
implemented in other jurisdictions beyond the NWT. There
may be useful models for voluntary harvest reporting in
neighbouring jurisdictions of Yukon, northern B.C., northern
Alberta or even Alaska.

The goal is to search for examples to assist with collaborating
with Indigenous governments and organizations to design a
voluntary harvest monitoring system, to help wildlife co-
management partners maintain sustainable harvest.

Reference: GNWT response to MVRB IR #37

Provide examples of
other voluntary
harvest monitoring
in the NWT,
Nunavut, Yukon,
Alaska and/or
northern portions
of neighbouring
provinces that are
relevant for
designing and
implementing
harvest monitoring
strategies of boreal
caribou and moose
in collaboration
with Indigenous
communities along
the MVH corridor.

The examples of harvest monitoring programs and projects
undertaken in the NWT provided in Round 1 MVEIRB IR #37 are
the most relevant to programs that could be implemented for
the Project. The GNWT encourages input during the collaborative
development of the Wildlife Management and Monitoring Plan
to design Project specific, appropriate harvest monitoring, if a
voluntary harvest monitoring system is agreed to by all partners.

Other examples of relevant harvest monitoring programs that
the GNWT is aware of are listed below.

1. Porcupine Caribou Management Board — Harvest Management
Plan & Implementation Plan.

This harvest reporting program consists of several elements:

e Community-based door-to-door harvester surveys in user
communities, and methods of verification as appropriate

¢ Field monitoring and verification
¢ Opportunistic field observations
¢ Additional information can be viewed at: https://pcmb.b-

cdn.net/wp-content/uploads/2020/06/Implementation-Plan-
%E2%80%93-Revised-2016.pdf.




2. A summary of moose harvest monitoring across Canada using
a co-management approach, including within the Gwich’in
Settlement area can be found in the references below.

¢ Jesse N. Popp, Pauline Priadka & Cory Kozmik (2018): The rise
of moose co-management and integration of Indigenous
Knowledge, Human Dimensions of Wildlife, DOI:
10.1080/10871209.2019.1545953. Available at:
https://www.grrb.nt.ca/pdf/wildlife/moose/18%20Rise%200f%2
0moose%20co%20management.pdf

ehttps://ecologyandsociety.org/vol27/iss1/art30/ [another
article by same group of authors — additional info about
perspectives, concerns, etc. Indigenous harvest monitoring]

ehttps://www.natureunited.ca/content/dam/tnc/nature/en/doc
uments/canada/moose-monitoring-summary-report_final.pdf"
https://www.natureunited.ca/content/dam/tnc/nature/en/docu
ments/canada/moose-monitoring-summary-report_final.pdf

3. The following program is led by ConocoPhillips in Alaksa using
annual harvester interviews. The program goal is to assemble
data on impacts on caribou subsistence uses in order to work
towards a common understanding of these impacts by
community of Nuigsut, industry, and government oversight
agencies.

e https://northslopescience.org/wp-
content/uploads/Nuigsut_Caribou_Subsistence_Monitoring_Proj
ect_Results_of_Year_7_Hunter_Interviews_and_Household_Har
vest_Surveys.pdf

4. The Nunavut Wildlife Management Board (NWMB or Board)
has been working with respected Nunavummiut harvesters to
collect wildlife harvest and observation information as part of the




Community-Based Monitoring Network. The project was first run
as a Pilot Study in Arviat, Cambridge Bay, and Sanikiluaq between
2012 and 2015. More recently, it launched in Kugaaruk and Clyde
River (both in 2015), Baker Lake and Taloyoak (both in 2018),
Kugluktuk (2019), Naujaat (2021), Igloolik (2023), and a return to
Arviat (2023). Participants use an app on their smartphones to
record wildlife harvests and observations during their regular
harvesting activities. Their data is then added to the project
database. A locally hired part-time Liaison Officer assists with
training, capacity building, and program communications. The
Community-Based Monitoring Network helps decision-making
bodies to have up-to-date information directly from those who
spend the most time on the land. Participating communities can
use their data to address local wildlife management issues, and
individual harvesters have full access to their own information.
Participation in the program is voluntary. The NWMB offers
guaranteed monthly gas incentives for harvesters that contribute
data, and an annual grand prize of a snowmobile, ATV, or
outboard motor, awarded using a draw system. Participating
harvesters also qualify for hunting gear and accessories issued as
recognition awards. Additional information can be found at
https://www.nwmb.com/en/about-nwmb/382-
english/cbmn/107-community-based-wildlife-monitoring-
network.
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The Tlicho Highway Harvesting Program is a specific example
of caribou harvesting monitoring and mitigation. GNWT’s
response to IR#37 (PR#257) indicates that the survey will be
interview-based to understand how harvest has changed over
time and addresses whether Tlicho Hwy has impacted
harvesting activities for community members.

Reference: MVRB #37-#39. Response to #37 A.

1. How does
the Tlicho Highway
Harvesting Program
work?

2. Would the
GNWT consider a
similar model for
the MVH?

3. What is
GNWT’s role in this
program?

4, What is

The Thcho Government is responsible for developing the Ttcho
Highway Harvesting Program. As a result, the Ttjcho Government
would be best suited to provide the Mackenzie Valley
Environmental Impact Review Board (Review Board) with an
update on how the program is proceeding. The GNWT has
provided information related to the harvesting program to the
extent possible in the responses below.

1. As stated in the Thicho Government’s (TG’s) August 15, 2024
report on implementing measures from the Ttichg All-Season
Road (TASR) environmental assessment:




WRRB'’s role in this
program?

5. Are the
results internal or
public?

6. If internal,
how will the
findings influence
the goal of
sustainable harvest
along the Tlicho
Highway?

7. How is the
monitoring going?

With consultant support TG is working on developing a robust
and lasting voluntary harvesting program. The goal of the
program is to have harvesters voluntarily report harvests of
todzi, hozii ekwg, and dedii near the THcho Highway. TG will
install road signs on the Ttjchg Highway and advertise the
program through social media, radio ads, and pamphlets.
Harvesters will have the option to report their harvest either
online or with a hard copy they can pick up from any TG office.
To incentivize reporting TG will have a $50 gas gift card monthly
draw.

TG will interview harvesters in an effort to determine the impact
of the highway on todzi, hozii ekwg, and dedii near the Ttcho
Highway. The interviews will provide spatial data on harvesting
locations, and harvesting effort before and after the Ttcho
Highway was opened to the public.

2. Yes, the GNWT would consider a program similar to the Ttcho
Highway Harvesting Program for the Mackenzie Valley Highway.
If determined suitable, similar to the Thcho Highway, the
program could be led by the Sahtu Renewable Resource Councils
(with regional coordination and support from the Sahtu
Renewable Resources Board), Pehdzéh Kj First Nation and tiidly
K(é First Nation. These organizations would then have direct
input, ownership and control over how the information is
collected, stored, and shared with other organizations such as
the GNWT.

3. The GNWT'’s role on Tticho Highway Harvesting Program is to
provide annual financial support, review program data when the
Tticho Government provides it to the GNWT and incorporate
information received into the Wildlife Management and
Monitoring Program (WMMP), as appropriate. At this time, the
Thicho Government is still working on developing their voluntary
harvest program. The GNWT continues to work with the Tticho
Government to support this work.




4. As per the Thcho Final Agreement (S5.12.5.1) before the GNWT
and the Thcho Government take any action for the management
of wildlife in Wek’eezhii a proposal must be submitted for review
to the Wek’eezhii Renewable Resources Board (WRRB). The
WMMP for TASR included the Tticho Government’s proposal for
a non-mandatory harvest monitoring program in Section 5.2.2 -
Access and Harvest Monitoring and Appendix I. The WRRB has
approved the TASR WMMP and is sent each iterative updated
version for their review.

5. The reports provided by Tfichgo Government are internal, but
summaries of the results from these Ttjcho Government-led
programs are included in annual Water Licence reports which
also serve as the annual WMMP report. The text in these annual
Water Licence reports is either produced by or reviewed by
Thichg Government staff prior to publication. Results from these
programs will also be incorporated into comprehensive WMMP
reports for the Thcho Highway project.

Information is also shared at the Tticho Government’s bi-annual
Thcho Tjlii Deé Committee (Tlicho Highway Monitoring
Committee) meetings where the GNWT’s Department of
Environment and Climate Change (ECC) share the results of
GNWT-led monitoring programs under the WMMP. The Tticho
Government shares annual summary reports of their Thcho
Highway wildlife monitoring program results with GNWT-ECC.

6. As of March 2024, Thichg Government indicated that they were
still working on developing the voluntary harvest monitoring
program for the Tfchg Highway. As such, results from this
program have not yet informed any discussions about meeting
the goal of sustainable harvest.

7. As per the introductory statement in this response, the Ttjcho
Government would be better able to provide the Mackenzie




Valley Environmental Impact Review Board (Review Board) with
an update on how the Tcho Highway Harvesting Program is
proceeding than the GNWT. Presumably, the Review Board is
looking for information on Indigenous led harvest monitoring
programs to determine if similar programs would be beneficial to
mitigate any significant adverse impacts identified by the Review
Board related to harvesting. The GNWT respectfully notes that
Indigenous governments, Indigenous organizations and
renewable resource boards and councils would be best able to
speak to whether they think those types of programs would be
feasible in their communities, what supports would be needed
and if they anticipate community members would share harvest
data with the GNWT.
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During Technical sessions, LKFN stated it “partnered with
then ENR, and we had a very successful campaign where our
LKFN Guardians worked with ENR officers to do a checkpoint
program and just engage with people harvesting.” LKFN has
been trying to implement that program again but has been
difficult and there is a continuing problem with transient
hunters.

Reference: Technical session Nov 21 (PR#285)

1. Can more
information be
provided regarding
the harvesting
checkpoint program
with then ENR/ECCC
and LKFN?

2. What were
the lessons learned
from the program?
3. What
supports were
provided to LKFN
from GNWT-ECC
after the program
completion?

1. Increased highway patrols have been implemented by the
Department of Environment and Climate Change (ECC) (formerly
Environment and Natural Resources) during the fall hunting
season in the past. In 2020, ECC worked with local Indigenous
governments and Indigenous organizations to set up a voluntary
checkpoint at the junction of Highway 1 and Highway 7.
Together, ECC officers and Guardians from tiidly K(é First Nation
(LKFN) engaged with those who stopped at the checkpoint.
Harvesters were asked about where they were going to hunt
and/or if they were successful in their hunt. Hunting licenses
were checked and pamphlets were provided by the Renewable
Resources Officers.

Similar to the partnership with LKFN, GNWT can work with
Indigenous governments and Guardians to develop a voluntary
checkpoint at strategic times of the year to engage with people
harvesting along the Mackenzie Valley Highway during
construction and operation of the highway.

2&3.

One of the lessons learned from the program, and other work
conducted by ECC, is that most people are hunting legally and in
line with the Wildlife Act and associated Big Game Hunting




Regulations. Licenced resident hunters who purchase a tag can
legally harvest a bull boreal caribou in the Sahtu and Dehcho
regions between 15 July and 15 December. Once they purchase a
tag, they can also legally harvest a moose in the Dehcho region
between 1 September and 31 January or in the MVH Project Area
between 1 September and 30 November. General Hunting
Licence holders can legally harvest moose throughout the NWT
and can harvest bull boreal caribou anywhere in the NWT
between 15 July and 15 December. There are currently no
restrictions on harvesters with Aboriginal or treaty rights for
boreal caribou or moose in the Dehcho or Sahtu regions.

Presumably, the Review Board is looking for information on
Indigenous lead harvest monitoring programs to determine if
similar programs would be beneficial to mitigate any significant
adverse impacts identified by the Review Board related to
harvesting. The GNWT respectfully notes that Indigenous
governments and renewable resource boards and councils would
be best able to speak to whether they think those types of
programs would be feasible in their communities, what supports
would be needed and if they anticipate community members
would share harvest data with the GNWT.
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In technical sessions PKFN asked the developer why the
hunting restrictions along Highway no. 7 (the Liard Highway)
weren’t considered for MVH.

The developer stated, “that wasn't necessary... at this point in
time. So the focus of this project is on the current project,
Mackenzie Valley Highway, as proposed, not the Liard
Highway.”

The Review Board would like to know more about these
restrictions.

Reference: Technical session Nov 21 p.174 (PR#285)

1. What were
the hunting
restrictions along
Highway No. 7,
when it was first
constructed in the
1980s?

2. What were
the lessons learned
from the hunting
restrictions along
Highway 7?

3. What
supports were




provided to AKDFN
from GNWT after
the hunting
restrictions?
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The Review Board has repeatedly heard from community
members that certain social issues are already bad in
communities and getting worse. The developer has predicted
that the road will make them worse. The developer needs to
describe mitigation options that could be used to reduce or
prevent impacts of the road that would contribute to
increased use of drugs and/or alcohol.

This IR is a follow up to round 1 MVEIRB IR 81, which was not
answered in sufficient detail. In responding to this IR, the
Review Board requires identification and analysis of
mitigation by the RCMP and other relevant expert
departments or agencies. Please engage with the federal
government in responding to this question.

1. Please provide
specific details on
the measures to
be taken to control
trafficking of illegal
and prohibited
drugs and alcohol
in relation to the
highway
construction and
operation. Include
information for
measures such as:
a. Control and
monitoring in
camps and
rotational
workforce

b. Control and
monitoring during
construction

c. Control and
monitoring after
road is operational
d. Targeted
community-based
education programs
and drug and
alcohol awareness
campaigns

e. Culturally
relevant,

Please see the attached response.




community-based
support services for
mental health and
addictions

Provide sufficient
baseline
information in your
response to allow
for an evaluation
of trends and
effectiveness of
proposed controls.
Distinguish if
actions are passive
(such as provision
of educational
material) versus
active (such as
inspections and
road-blocks).

2. What techniques,
approaches, and
tools have been
used to successfully
manage illegal or
prohibited alcohol
and drugs in small
(Indigenous or non-
Indigenous)
communities across
Canada? How have
those informed the
plan to address
similar challenges
from this project?




(for example, more
control at the entry
points of
communities with
increased police
presence or drug
dogs)

3. Please provide
any reports or
studies that
include internal
analysis of drug or
alcohol inflow to
communities that
have recently
transitioned from
winter road to all-
season road.

4. ldentify and
describe GNWT
programs or
strategies aimed at
mitigating
substance misuse or
controlling alcohol
and drug
transport,
describing their
scope and adequacy
of funding.

5. Provide examples
of partnerships
between GNWT,




RCMP, and local
Indigenous and
municipal
governments to
address alcohol and
drug challenges
related to new
roads. (For
example, elsewhere
in Canada municipal
bylaws allow law
enforcement
officers to conduct
inspections based
on reasonable
suspicion of drug
use or bootlegging.
Other examples
include Community
Watch programs
and anonymous tip
lines. Would these
work?)

6. Identify any
relevant band
council

resolutions,
community bylaws,
formal agreements,
or community-led
enforcement (such
as checkpoint
protocols).

For any relevant




parts (1-6), please
indicate who will be
responsible for
implementation of

measures.
GNWT | Socio- | GNWT identified significant adverse social impacts in the Will GNWT take The Government of the Northwest Territories (GNWT) recognizes
-INF econo |DAR. More information is required on preventative mitigation | actions to build the potential for significant adverse residual effects to occur
(Infras | mics - |that the GNWT will put into place before the increased resilience in related to human health and community wellness stemming
tructu | buildin | impacts occur. communities along | from changes to social pressures and public safety due to the All-
re) g the MVH in Season Road (see Table 9.30 in the Developer’s Assessment
resilie | The Review Board needs to have confidence in the ability of |advance, and ifso, |Report (DAR), p. 9-237) for a summary of residual effects
nce the GNWT to make all reasonable efforts to prevent how? What assessments). Building community resilience is an on-going effort
significant adverse impacts, not relying primarily on programs and for the GNWT, the Government of Canada, Indigenous
adaptive management once the impacts occur. services will Governments, Indigenous organizations, and local communities.
mitigate the The GNWT is committed to achieving positive outcomes for all

predicted significant
adverse impacts?

Please evaluate the
value of
implementing the
following
mitigations before
road construction:
- offering more
youth activities
(sports, arts,
culture, community
activities, etc.)

- increasing
funding for
Indigenous healing
programming and
services

- offering
educational

communities and meets regularly with the NWT Association of
Communities and the NWT Council of Leaders to discuss social,
economic, and cultural matters.

The GNWT collaborates with communities, Indigenous
governments, and other affected parties to help them identify
and access resources to meet their needs. These programs and
services are equitable, available locally across all NWT
communities, and are designed to address existing conditions.

As outlined in Section 9.16.2 of the DAR, the GNWT has proposed
that the Community Readiness Strategy will build on and
leverage existing programs and services available across the NWT
to mitigate the adverse effects of the Project (including the
significant adverse effects) and enhance the positive effects. It is
important to highlight that roles and responsibilities for the
delivery of local programs are shared by GNWT Departments,
Indigenous governments, and community organizations. As part
of this work across the NWT, the GNWT provides a range of
programs and services to enhance community resilience.




activities on
wellbeing
(prevention)

The GNWT has provided several examples of existing programs
and services in the sections below, such as:

The GNWT provides funding to communities to operate
recreation facilities under the Community Public Infrastructure
Program.

The GNWT also funds community organizations and has a variety
of funding to support programs tailored to youth in sport and
recreationl. Youth are a population identified during community
engagement as vulnerable to adverse effects of the Project on
public safety and social pressures. Additional funding is available,
and is aimed at promoting wellness and resilience among young
people, including:

¢ Youth Contributions Program that provides programs and
services to youth to promote positive lifestyles and improve
quality of life. Community governments or registered non-profit
territorial, regional and community-based organizations can
apply for this funding.

¢ Youth Center Initiatives is a fund to assist with the operating
costs of youth centers or other community-based facilities.
Community governments or another local group that provides
this type of service is eligible to apply for this funding.

* NWT Youth Corps is a program that is designed to improve the
outlook and opportunities for youth and help them choose to
become healthy, educated people who are able to make
responsible personal choices. The funding targets non-
mainstream, at risk, and out of school youth under 25 years of
age in the NWT.

¢ Regional Youth Sports Events is a program that provides
funding to sport and recreation organizations and schools to
organize and host regional youth sport events. The intent is to
strengthen local programming, support athletes and coaches in
smaller communities, and improve youth participation in physical
activity.

¢ Annual funding to community organizations to deliver children




and youth programming focused on healthy childhood
development, physical literacy, resiliency, and mental health;
¢ Healthy Choices Fund helps eligible organizations and
community governments maximize the impact of health
promotion and prevention activities that support positive
lifestyle choices;

¢ Annual contributions to territorial-level and community-led
recreation programs, youth centres, and youth-serving
organizations focused on providing recreational activities and
healthy lifestyle programming

The GNWT provides funding for several initiatives designed to
support delivery or increase access to on-the-land activities that
promote holistic well-being and community resilience. Specific
examples of available programs include:

¢ ECC provides funding to the NWT On the Land Collaborative
which provides centralized access to funding and other resources
for on the land programs designed to enhance community well-
being and resilience;

* The Take a Kid Trapping Program provides funding to education
districts, Indigenous governments, and Indigenous organizations
to deliver programs that introduce school age youth in the NWT
to traditional harvesting practices and life skills;

® The Take a Family on the Land Program provides funding to
community organizations to offset costs associated with on-the-
land activities and is intended for families who may not have
other resources to support land-based activities; and

* The Trapper Mentorship Program supports sustainable
livelihoods and connections to the land by providing novice
trappers the opportunity to learn from experienced trappers.

In addition to providing the examples of programs and services
that can support building of community resilience above, the
GNWT has identified programs, services, procedures and
legislation that may be leveraged to reduce or mitigate the
potential significant social effects identified for the Project (and




as referred to in the MVEIRB’s preamble to the reviewer
requests). The leveraging of existing GNWT programs and
services to respond to trends in socio-economic conditions and
monitoring results is the primary way in which the GNWT can
take action where it is the appropriate authority to do so. The
GNWT has prepared information on how existing programs and
services could be used to prevent or mitigate the significant
adverse effects of the MVH Project in the areas of social
pressures and public safety. This information can be found in the
responses to R2-MVEIRB-IR24, and R2-MVEIRB-IR27.

In providing information on how existing services and programs
may prevent or mitigate the potential significant adverse socio-
economic effects of the Project, it is important to reiterate the
importance of adaptive management as a framework to respond
to monitoring results. Potential changes in socio-economic
conditions over the extended time horizon of the Project (i.e., a
construction period of up to 20 years) impact the level of
certainty associated with the prediction of Project effects.

The Community Readiness Strategy has been proposed in
response to the results of the assessment that identified (in part)
the need to respond to the potential significant adverse effects in
the areas of social pressures and public safety. The Community
Readiness Strategy includes the creation of a Well-Being
Adaptive Management Plan that focuses on addressing adverse
effects in the areas of community safety, wellness and substance
use. The proposed monitoring and adaptive management
approach described in Section 9.15 of the DAR provides a
framework for responding to changing conditions and new,
emerging, or unexpected effects of the Project. It also supports a
community-based approach that ensures that monitoring
indicators and adaptive management responses are appropriate,
meeting community needs and adequately taking into account
community conditions.

GNWT

Socio-

MVEIRB understands that the GNWT intends to have the

1.

Based on

Please see the attached response.




-INF
(Infras
tructu
re)

econo
mics -
Mitiga
tions:
Increas
ing
resilie
nce to
face
health
issues

working groups participate in the development of the
project-specific mitigation measures as part of the
Community Readiness Strategy. It is also understood that the
GWNT intends to rely on existing programs, policies,
procedures and legislation to develop and implement the
Readiness Strategy.

During community sessions, members emphasized the need
for education, proactive planning and prevention (see Tulita
and Deline Reports). The Review Board needs to hear what
MVH-specific mitigations the developer will implement as
part of the plans and how those are anticipated to build
resilience in communities before construction and
operations.

Reference: DAR section 9.5.3.2 and Follow-up to IR round 1,
MVEIRB IR-27.

experience with the
Tticho All-Season
Road and any other
relevant
information, please
provide the
following:

- time
required to prepare
a Community
Readiness Strategy
through the
working groups and
sub-working groups
- listing of all
programs, policies,
procedures and
legislation used by
the GNWT and TG
to inform and
develop the
Community
Readiness Strategy
for the Tcho All-
season Road

- an analysis
of whether existing
GNWT programs,
policies, procedures
and legislation will
have had to be
modified to support
project-related
changes to
communities,
including predicted




budget adjustments
informatio
n on the tracking of
effects and
outcomes of the
Tticho All-Season
Road, emphasizing
which health issues
dominated and
were a change from
pre-project baseline
conditions
- provide a
copy of the THicho
All-Season Road
Community
Readiness Plan
- any actions
the GNWT intends
to take in advance
of construction to
help communities
prepare.
2. Indicate
who has been
responsible for the
implementation of

measures.
GNWT | Socio- | MVEIRB understands that the GNWT will rely on the actions | Please provide the |Please see the attached response.
-INF econo |of the sub-working groups, supported by programs and following:
(Infras | mics - | policies, procedures and legislation that are already in place |- the time
tructu |Emerg |to develop and implement the Road Safety Plan, the Safety that will be required
re) ency |and Security Plan for Vulnerable Community Members, and | to prepare these
respon | the Traffic Management Plans. plans through the
se for | MVEIRB notes that substantial advance planning will be working groups and




road
accide
nts

required to develop these plans.

Reference: Follow-up to IR Round 1, MVEIRB IR-78.

sub-working groups.
- Summary
of current highway
safety measures in
use or planned in
the NWT, including
public education
and awareness
strategies,
community
emergency
preparedness and
response plans
(based on available
services), and
infrastructure
controls established
along the highways
to mitigate road
accidents.
Informatio
non current
management
practices, budget
setting and
emergency
response statistics.
- Examples
of potential
technically and
financially feasible
mitigation
measures to
enhance emergency
response services,




especially outside of
community
boundaries.

In responding to the
questions above,
please consider
how the GNWT will
manage increase
demand on
volunteer
emergency
responders that
would require them
to leave the
community and
therefore
potentially not be
available to a
community
emergency.

Indicate who will be
responsible for
implementing these
mitigations.

GNWT
-INF
(Infras
tructu
re)

Socio-
econo
mics -
Food
costs

The Review Board understands that once the highway is
constructed, Tulita and Norman Wells will no longer qualify
for the Nutrition North Food Subsidy based on current
funding criteria. In response to MVEIRB comment 10, GNWT
mentions the effect on the cost of living is expected to be
positive although most likely unnoticeable. In response to
PKFN round 2 IR#1, GNWT provided case studies of road
socioeconomic impacts on communities of similar size as
Wrigley; one case study conducted in Tuktoyaktuk
highlighted that food costs increased as the community lost

Please provide the
necessary evidence
to determine how
food prices will
change as a result
of the Project,
weighing the
positive effects of
lower
transportation and

Please see the attached response (table).




the Nutrition North subsidy.

warehousing costs
against the negative
effects of lost
subsidization of
food from Nutrition
North Canada on
food prices at a
regional level.

GNWT
-INF
(Infras
tructu
re)

Socio-
econo
mics -
Cost of
Living

The developer predicted in the DAR that the project is
unlikely to have much of an effect on cost of living. The DAR
fails to provide sufficient information to confirm this
assumption. For example, an all-season road may be
predicted to lower certain costs, especially those related to
transportation and warehousing. However, the road will not
be in place for several years, suggesting that another, more
expedient intervention is warranted. This may well reduce
the marginal effect on prices because of the road.

We are interested to learn the developer’s expectation of
prices over time, in enough specificity for Sahtu residents to
understand what can be expected in terms of their own cost
of living, and subsequently their standard of living (especially
given the stresses of the failed barging seasons and additional
reliance on the winter road).

Please provide an
analysis of cost-of-
living changes that
are expected from
the project at a
household level and
from the
perspective of the
region as a whole.

In completing that
study, consider the
effects of subsidies
and whether
subsidies will
change as a result
of the project
including subsidies
for food and recent
subsidies on fuel
introduced by the
GNWT.

Prepare the
evaluation
according to the
five baskets of
goods and services

Please see the attached response (table).




within the Sahtu
Market Basket
Measure (food,
clothing, shelter,
transportation,

other).
GNWT | Socio- |The developer predicted that the road will improve food Based on Please see the attached response (table).
-INF econo |security by increasing access to harvesting. In the DAR and experience
(Infras | mics - |response to a question from the technical sessions (ORS elsewhere, provide
tructu |Food |round 2 IR #5), the GNWT does not offer any indication of the | evidence to support
re) securit | percentage of country food currently in diets and its this prediction (for
y contribution to food security. Nor does it provide an example, evidence

indication of which species are most dominant in the diet. that similar roads

The GNWT did indicate that it gathers data every five years have increased food

on certain measurable parameters that could be used to security because of

understand if country food consumption changes. new access points).
GNWT | Fish - | The developer predicts a risk of overfishing (DAR, IRs, 1. Please The GNWT wishes to clarify that as outlined in the DAR (17.7.1
-INF Overfis | technical sessions). It proposes to address this impact by describe how Significance of Residual Effects), the population numbers of
(Infras | hing limiting the number of pullouts and availability of parking fisheries large-bodied fish along the project highway alignment are
tructu near watercourses (DAR 17.6.3.2). During the technical management unknown and therefore the level of increased fishing pressure
re) sessions, the developer mentioned there would be no boat mitigations, like a that a population can withstand and still be sustainable is

launch access either. In the DAR (DAR 17.6.3.2), additional
mitigation measures suggested by the GNWT (but not
planned) include implementing fisheries management
measures, like restricting fishing during the spawning season
for non-Indigenous people or placing catch limits.

However, concerns remained. During technical sessions,
PKFN suggested implementing a registration system to limit
non-traditional fishing. It also suggested implementing
mitigation measures at the mouth of the Dehcho.

To understand the possibility and effectiveness of limiting
non-traditional fishing, the Review Board would like more
information on how such limits could be implemented and
monitored. The Review Board has noted that the GNWT

non-traditional
fishing registration
system or
restrictions on non-
traditional fishing
during the spawning
season, could be
implemented for
fishing areas made
more accessible by
the highway.

2. Please
describe how such
mitigation could be
enforced.

unknown. The degree of increased fishing pressure which may
occur along the Project alignment is also unknown, but as a
precautionary approach to acknowledge the uncertainty, the
GNWT has assumed that increased fishing pressure resulting in
overfishing has the potential to adversely affect large-bodied fish
populations and therefore has the potential to be a significant
effect.

The GNWT included a draft Fish and Fish Habitat Protection Plan
in Volume 5 of the DAR and is proposing the establishment a
Wildlife and Fisheries sub-working group of the Mackenzie Valley
Highway (MVH) Corridor Working Group (CWG) to further
review, discuss and refine the specific road-related monitoring
questions and then discuss the different methods that are
available to answer those questions (advantages, disadvantages,




mentioned that “These measures would need to be
developed and approved by regulators responsible for
fisheries

management, the SRRB, and other resource managers” (DAR
p.17-38).

Reference: DAR 17.6.3.2

3. Please
describe the
geographical extent
of these mitigations
(entire Mackenzie
Valley River, PDA,
LAA, or RAA, or
other).

4. Please
describe whether
the developer
thinks this
mitigation could be
effective.

5. Please
describe the
potential effects on
other values (e.g.,
economic
development via
tourism).

opportunities for community involvement in data collection,
relative costs, etc.), and identify preferred options.

Responses

1. Fishing restrictions and requirements in the NWT are enacted
under the federal Fisheries Act and NWT Fishing Regulations
thereunder. Given the GNWT’s lack of authority, the GNWT
cannot appropriately comment on how any mitigation involving
legally binding fisheries restrictions or requirements may be
determined to be warranted or implemented . The GNWT will
conduct monitoring programs, with the assistance of Indigenous
Governments and Indigenous organizations, to collect data to
help inform if / when restrictions may be appropriate.

2. The Fisheries Act and NWT Fishing Regulations are enforced by
designated Fisheries Officers in the Department of Fisheries and
Oceans (DFO) Canada, and, through an enforcement agreement,
the Department of Environment and Climate Change (ECC) of the
Government of the Northwest Territories. This question should
be posed to DFO as only DFO could appropriately advise of how
any new legally binding fisheries restrictions or requirements
would or could be enforced.

3. The GNWT is not currently contemplating any additional
mitigations, other than those outlined in DAR Table 17.8. Should
construction and operation monitoring indicate a need for
mitigation involving legally binding fisheries restrictions or
requirements due to impacts from the Project, the appropriate
scope and scale of additional mitigative actions will need to be
determined, and the specific legally binding action(s) then
developed, by DFO, with involvement of the SRRB for any such
proposed mitigative action in the Sahtu Settlement Area.

4. Yes, harvest restrictions can be an effective mitigation in
situations where overharvesting is evident, but only if/when




required, and the success is dependent on proper
implementation, education and enforcement.

5. Sport fishing is very popular with many NWT residents and was
identified as a key sector for economic diversification and growth
through targeted engagement on Tourism 2025: Roadmap to
Recovery (2021), the GNWT'’s industry focused strategy meant to
stimulate benefits for tourism operators, tourism businesses and
communities. It stands to reason that harvest restrictions could
negatively impact tourism, making the area less attractive to
recreational sport fishers, and limiting the potential for growth
opportunities associated with fishing tourism (ie. eco-tourism,
lodges, outfitting, guiding).

GNWT
-INF
(Infras
tructu
re)

Vegeta
tion -
wildlif
e
habitat
and
the
WMM
P
Updat
e

GNWT’s response to a previous information request from
LKFN (PR#217 #15 from the Review of the DAR) includes a list
of methods to facilitate natural revegetation based on the
GNWT, 2013. Erosion and Sediment Control Manual. The
Review Board is interested in any other methods of
promoting revegetation for abandoned winter road segments
that the GNWT would consider.

Reference: Response to IR1 LKFN #15 PR#217 and WMMP
DAR Volume 5

1. Are there
other revegetation
methods (beyond
promoting natural
revegetation) that
will be considered?
2. Would the
GNWT consider
tree-planting on
abandoned sections
of the winter road?
3. How will
the GNWT consider:
[ ]

revegetatio
n of plant species
useful to a range of
wildlife and wildlife
habitat
[ ]

revegetatio
n of plant species
less susceptible to

Preamble:

The draft Wildlife Management and Monitoring Plan (WMMP)
for the MVH lists mitigations for direct habitat loss, including
ensuring closure and reclamation will promote the re-
establishment of vegetation. The WMMP will be updated if
revegetation methods beyond promoting natural revegetation
will be utilized.

Response to MVEIRB Questions:

1. There is no single revegetation method that will be
appropriate for all sites. Prior to determining the revegetation
method to be used in a specific case, each area will be evaluated
to determine the best method for reclamation or revegetation.
The appropriate selection of revegetation method depends upon
factors such as the type of disturbance being reclaimed, the soil
type, soil compaction, moisture characteristics and whether the
site is permanently altered from the original, natural condition.
The impact that the reclamation or revegetation method will
have on reducing the Project’s residual impact to boreal caribou
habitat disturbance will also be considered.




wildfire

revegetatio
n of plants with a
long-term climate
change view

Responses to this
information request
should be used to
inform the
preparation of an
updated WMMP.

Natural regeneration (NR) methods are appropriate where the
ground disturbance is minimal, such as in forest harvesting
circumstances where the harvested site retains the natural soil
characteristics. NR results in regeneration of the original forest
type with the same plant community characteristics as before. It
provides relatively rapid site recovery, and the area is typically
revegetated within one season and restocked with the original
tree species within 5 years. From an ecological standpoint it is
the most appropriate reforestation method for lightly impacted
sites.

NR can be applied in areas where higher levels of disturbance
have occurred, such as ground that has been compacted or
where topsoil was removed then respread. In such
circumstances, the ingress of natural plant types may be slower,
or the returning vegetation may be characteristic of a different
forest type than the original type. It may be preferable to
augment the site recovery with other revegetation methods such
as site preparation followed by seeding or planting.

If a site is substantially altered from the natural conditions, such
as along a “cut and fill” embankment, or an area where erosion
and ground instability may be a threat, then NR may not
appropriate. In such circumstances, reestablishing vegetation
may be by direct seeding (i.e. hydroseeding) or by direct planting
(i.e. shrub planting, willow staking).

2. For this response, abandoned sections of the winter road are
areas where the MVH does not follow the Mackenzie Valley
Winter Road (MVWR). Where the MVH follows (overlaps) with
the MVWR, the new clearing will exceed the existing
clearing/MVWR corridor and therefore, no reclamation is
proposed. This area will be periodically brushed or mowed.

Table 5.3 of the DAR reports that 560 ha of the Winter Road will
not be incorporated in the Highway right-of-way (and therefore




will be available for reclamation/revegetation). This is
approximately 93 km. However, there is a qualifier to this. That
estimate includes the entire length of the MVWR, all the way
from Wrigley to Norman Wells, including the Canyon Creek and
Great Bear River Bridge sections. The GNWT will update this
value to represent just the portions of the MVWR replaced by the
Project, and to reflect the updated routes at Bear Rock and Big
Smith Creek, which are not on the MVWR.

Abandoned sections of the winter road that are not on the MVH
right-of-way will undergo an assessment to determine the best
revegetation/reforestation method to be used. Restoration of
abandoned sections of the winter road is meant to further
reduce the residual impact of the project on boreal caribou
habitat. Tree planting on abandoned sections of the Mackenzie
Valley Highway Winter Road as part of the MVH project may be
considered if it is the most suitable method to revegetate the
site, however alternate methods, as described in the response to
question 1. of this IR, may be more appropriate.

3. Factors to consider when revegetating regarding plant species
useful to a range of wildlife and wildlife habitat are:

Ultimate revegetation of a site to the original condition or to
such conditions that are naturally occurring in the general area
will reintegrate it into the habitat of endemic wildlife
communities. If local seeding (or planting) is needed, the species
selected for use will be guided by local and regional vegetation
conditions, site concerns (e.g., erosion), and commercial
availability.

Factors to consider when revegetating regarding plant species
less susceptible to wildfire are:

It may be possible to temporarily convert a site from one forest
type to another, such as to reduce potential for fire spread,




however the natural vegetation typical to the site’s soil and
moisture regime will recover regardless of what species is seeded
or planted. “Stand conversion” to unnatural plant communities
will either become invasive or die-off as the site is overtaken by
naturally occurring plants appropriate to the area.

Factors to consider when revegetating regarding plants with a
long-term climate change view are:

Forests and plant communities naturally respond to changing
climate conditions. A long-term climatic shift that weakens a
forest type will result in plants more suited to the new conditions
gradually replacing the former vegetation community. This
change, and the selection of plants most suitable to survive in the
changing conditions, will occur not by human choices but by
natural migration of vegetation over several decades. The forest
ecosystem will gradually adapt to a long-term climate shift
everywhere, not only along the MVH route, which accounts for a
very small portion of the forests in general.

If a shift in climate does drive a shift in ecosystems, then GNWT
vegetation management systems will respond according to the
changing vegetation communities, but only at the same pace as
the natural transition occurs. During the time frame of the MVH
construction and reclamation processes the reestablishment of
vegetation communities must match the existing, naturally
occurring vegetation types using seeds originating from the
appropriate eco-climatic zone.

GNWT
-INF
(Infras
tructu
re)

Project
Descri

ption -
Route

selecti

on

During the analysis phase to date, the Review Board has
heard numerous concerns about the routing of the project,
ranging from concerns about proximity to the river or
important cultural locations, to concerns about low-lying
wetlands or moose pastures or certain types of soils crossed
by the project. In December, the Review Board asked
Indigenous governments (Round 2 IRs6-10) to clearly describe
any reroutes that they believe are necessary to avoid

1. Please
clarify what the
develop means by
avoiding areas of
wetlands to the
extent possible
(PR#98 p18-38) and
its note that the

1. The preference of the GNWT is for the highway route to avoid
wetlands. However, the GNWT will consider routing the highway
through a wetland area when: (1) it is unavoidable because there
is no other reasonable way to avoid the wetland area, or when
safety or level of service constraints do not allow alternate
routes, and (2) the resulting alignment is sufficiently shorter than
an alternate non-wetland route, accounting for all wetland areas
along both options, that the reduced construction costs lead to




significant adverse impacts from the MVH. The Review Board
expects this information by January 30th.

In the meantime, the Review Board also has questions for the
developer about the preferred route selection.

alignment deviates
from the winter
road in wetland
areas (PR#98 pg 18-
6). Construction
through a wetland
is typically
expensive and
requires more
maintenance in the
long-run. Under
what circumstances
will the developer
build in wetland
areas?

2. In
identifying and
evaluating criteria
to determine the
GNWT’s preferred
route, how did the
GNWT consider the
short-term cost
benefits of using
the existing winter
road corridor
compared to the
long-term
performance and
maintenance costs
of an all-season
road constructed
over low-lying, wet
terrain?

3. The GNWT
did a high-level

the lowest overall project life cycle cost, including maintenance.

2. As noted in the response to the previous question, the
evaluation of whether to use the existing winter road corridor
considered the performance of roads in wetlands areas, and as a
result, the proposed route has largely avoided sections of the
current winter road that pass through wetlands. Constructing
roads over wet ground generally requires thicker embankments
to distribute ground pressure from vehicle loads and the use of
geotextile separation fabrics to limit embankment materials from
sinking into the subgrade. When properly constructed and
consistently maintained, roads through wetlands can perform
well, though they typically require more maintenance compared
to roads built on stronger subgrades. Short-term (construction)
costs are considered in combination to long term (operations and
maintenance) costs in design and adjusted based on the
anticipated or available budget for both.

3.

a) There may be portions of pre-existing disturbances east of the
Project alignment route suitable for an adjacent highway design
(a highway should not be built directly overtop of a pipeline). The
Norman Wells Pipeline is an existing disturbance in the general
area of the Inland Route Alternative (there is no Mackenzie
Valley Pipeline). However, the design constraints for the
horizontal and vertical alignment of a highway are quite different
from those of a pipeline. A pipeline does not have comparable
vertical or horizontal constraints on their route like a highway
does. For example, a pipeline can generally go up and down
following the earth surface, and under watercourses without
significantly affecting operations and safety, whereas a highway
uses routing, fills, road cuts, and crossing structures to meet the
required geometry. As a result (and as exhibited by the Norman
Wells Pipeline), pipelines are long-linear features (horizontal)
which can have steep grades, passing through, under, and over
terrain features that would be considered constraints for a




assessment of an
inland route
alternative, and
concluded that
following the winter
road corridor
(primarily) is the
preferred route, in
part because it
reduces disturbance
by using existing
bridges and
following a cleared
right-of-way .

a. Are there
pre-cleared linear
disturbances along
the ‘inland route’
discussed by
Indigenous
Governments that
could potential be
used for the all-
season road
alignment? For
example, along the
routes of the
Mackenzie Valley
Pipeline, Canadian
National Telegraph
lines, or seismic cut
lines?

b. If a new
ROW was cleared
and the existing
winter road right-

highway (for example lakes, rock ridges). In some cases (also as
exhibited by the Norman Wells Pipeline), the routing of the
pipeline through wetland areas does not accommodate the width
of a second right-of-way (as exhibited between KM890 to
KM907). As an illustration of this, the Norman Wells Pipeline,
which parallels the Mackenzie Valley Winter Road (MVWR) in
most of the Sahtu Region, shows much different site-specific
routing and geometry from the MVWR and the preliminary
highway route. The GNWT has used existing disturbance to the
extent possible, by routing along (and overlapping) the MVWR
route.

b) The GNWT prefers following the existing MVWR route to
clearing new right-of-way (ROW). The alternate inland route is
not preferred by the GNWT. Applicable to the current proposed
route, the GNWT proposes to promote the reestablishment of
vegetation along portions of the MVWR ROW where it is not
incorporated into the ROW for the Project, As described in IR R2
MVEIRB 32, abandoned sections of the winter road that are not
on the MVH right-of-way will undergo an assessment to
determine the best revegetation/reforestation method that will
be used. Restoration of abandoned sections of the winter road is
meant to further reduce the residual impact of the project on
boreal caribou habitat. Tree planting on abandoned sections of
the Mackenzie Valley Highway Winter Road as part of the MVH
project may be considered if it is the most suitable method to
revegetate the site, however, alternate methods may be more
appropriate.

Furthermore, while natural revegetation of the existing winter
road right-of-way (ROW) will help reduce some of the ecological
and environmental effects of clearing new portions of ROW, it
will not fully and immediately mitigate items such as land
disturbance and habitat loss, habitat fragmentation, and
hydrological changes. Reducing the amount of new disturbance is
more effective at mitigating these effects than restoring




of-way was
revegetated, which
of the negative
impacts of clearing
a new right of way
would this
revegetation offset?

disturbance.

Conceptually, if an entire new ROW were to be cleared, the
revegetation of one ROW is not likely to directly offset the effects
of clearing another ROW. The value of habitats, species’
distribution, pathways of effects, effectiveness of mitigations,
and thus residual effects that may arise from developing an
entirely different ROW may not be directly comparable.

GNWT |Road |Inthe DAR, the GNWT did not provide a minimum Provide more The geotechnical design to determine the final minimum
-INF design | embankment height (above original ground level) (for information on the |embankment height for the Mackenzie Valley Highway is still in
(Infras |- example PR#93 pg 5-9) minimum progress. Further geotechnical investigations will inform the final
tructu | Minim embankment height | embankment design. However, based on similar projects in the
re) um for MVH based on | Northwest Territories, historical data suggests that the minimum
emban literature and structural embankment height would typically be approximately
kment similar projects in 1.2 metres. The minimum embankment height at any given
the Northwest location will be informed based on thermal considerations,
Territories. particularly in relation to permafrost conditions specific to each
location. The embankment design will consider whether it is
desirable to preserve underlying permafrost, or to allow for
thawing over time, which will influence embankment thickness
requirements. In some sections, embankments may be thicker to
provide insulation and limit heat transfer to the ground, whereas
in non-permafrost areas, the embankment height may be
optimized based on structural and drainage needs.
GNWT |Road |Inthe DAR (PR#93 pg. 5-33), the GNWT includes placement of | Will the entire Geotextile is anticipated to be used to underlay most of the
-INF design | geotextile on original ground in winter as step 2 of highway highway embankment. Geotextile is not likely to be used under
(Infras |- embankment construction. embankment the embankment in cut sections of the roadway where the
tructu | Geote between Wrigley embankment is constructed on competent subgrade materials
re) xtile and Norman Wells |such as bedrock. However, geotextile will be incorporated in fill
Use be underlain by a sections, particularly in areas where soft ground conditions are

geotextile? If not,
what are the soil,
permafrost or
terrain conditions
that will initiate
geotextile

present and would be anticipated to settle under the roadway
loads.




placement?

GNWT | Project | The DAR states that mobilization and demobilization of 1. Does barging on | Barging activities are not expected to be a dominant contributing
-INF Descri | project equipment are not expected to interact with terrain, |the Mackenzie River | factor to bank erosion. This includes both barges travelling on the
(Infras | ption - |soils, and permafrost as equipment will be transported by cause waves that Mackenzie River, as well as at barge landings.
tructu |Barge |barge on the Mackenzie River during the open water season | contribute to bank
re) transp | (PR#98 p14-18).The big slumps along the banks of the erosion? Background data reviews conducted in support of the baseline
ortatio | Mackenzie may be precipitated by bank erosion. 2. If the studies did not reveal published or publicly available information
n mobilization and supporting that barges or other vessels navigating the Mackenzie
demobilization River cause waves that contribute to bank erosion.
require more
barges than usual, |Bank erosion along the Mackenzie River is expected to be more
could the increased | greatly influenced by fluvial (river) processes and factors such as
barge traffic induce |water velocity, ice movement, river gradient, sediment load,
more wave action shoreline conditions, wind and naturally occurring waves, and
on the river and, melting permafrost.
thus, potentially
more bank erosion | While boat wakes may contribute to shoreline erosion and
that could lead to shoreline stability in areas of frequent or intense vessel traffic,
more riverbank the limited overall frequency associated to barging along the
instability? Mackenzie River is expected to have a negligible effect on
shoreline stability. Local observations, shared during the
Mackenzie Valley Environmental Impact Review Board’s
engagement meetings in 2024 [PR#298, PR#231] identified
erosion along the banks of the Mackenzie River, though there
was no barge service on the Mackenzie River in 2024.
In the current climate change context, projected increases in
temperatures (both air and ground), permafrost melt,
precipitation events and/or wind conditions are much more likely
to lead to increased bank erosion and riverbank instability than
any influence from infrequent barge wakes.
GNWT | Perma | The developer has said that no spatial data is currently Has the GNWT The GNWT appreciates the Review Board sharing the van
-INF frost - |available on the occurrence and distribution of icings along considered the Everdingen (1982) paper, recognizing that it provides good
(Infras |Icing |the MVWR route, LSA, or RSA (PR#100 pg 45). following information on the occurrence of frost blisters along the lower
tructu |along reference? slope of Bear Rock. approximately 2 km west from the proposed
re) the highway alighnment.




route van Everdingen,
R.O. 1980. Frost While not expected to interact with the Project due to its
blisters of the Bear |location from the alighment, the feature is a good example of the
Rock spring area occurrence of frost blisters developing at the outlet of perennial
near Fort Norman, |springs. As discussed in the GNWT’s responses to Round 1
N.W.T. Arctic, CanNor IR#05 and Round 2 LKFN IR#13, local knowledge of
35(2): 243 - 265. overflow/icing locations along the Mackenzie Valley Winter Road
https://pubs.aina.uc | (MVWR) has been collected through Project-specific engagement
algary.ca/arctic/Arc |since 2010. These are communicated as descriptive locations
tic35-2-243.pdf (e.g., “north of Steep Creek”), and as georeferenced locations
provided in private comments on the GNWT’s interactive map
tool included on the “Have Your Say” page. Knowing the
locations of existing icings through engagement and ongoing
operations of the MVWR will help to focus future field studies
and inform detailed design.
Prior to completing detailed design, the GNWT will compile
observations of current overflow/frost blister locations and
extent on the existing MVWR, to inform the detailed design
process of crossing locations where icing may be expected and
support the design of larger / higher capacity culverts to address
blockage concerns (see also response to Round 1 MVEIRB IR#71).
Highway and culvert designs and supporting technical reports will
be submitted to regulators (such as the Mackenzie Valley Land
and Water Board) for review during the licensing of the Project.
GNWT | Perma | Appendix 14A section 14.2.2 (PR#100) seems to propose that | How were the The approach taken by the GNWT to document baseline terrain,
-INF frost - | climate warming will be a significant contributor to findings of this or soils, and permafrost conditions along the Mackenzie Valley
(Infras | Climat | permafrost degradation along the highway route. other similar studies | Highway (MVH) Project (the Project) local study area (LSA) and
tructu |e considered in the regional study area (RSA) was based on three main sources: 1) a
re) Chang |Previous studies in the area (for example: Conceptual and assessment? review of existing Traditional Knowledge and Traditional Land
e Preliminary Engineering for Mackenzie Gas Project , 2006), and Resource Use information, 2) a review of existing literature

showed through geothermal modelling that the clearing of
the right-of-way and associated changes to the surface
geothermal regime was the primary driver for permafrost
degradation and that climate warming was a secondary
effect.

and data available for the LSA as well as other linear corridors in
similar environments, and 3) detailed terrain mapping completed
along the Project LSA.

The review of existing literature and data was key in




documenting conditions such as the nature and distribution of
surficial materials, as well as obtaining site-specific information
relevant to permafrost. A complete list of references considered
in this assessment is included in the Developer’s Assessment
Report (see Appendix 14A, Section 14.9). Included in this data is
permafrost thermal considerations obtained from recent
assessments conducted in support of the Mount Gaudet Access
Road near Wrigley, and the Prohibition Creek Access Road near
Norman Wells (Tetra Tech. 2020a, b). Geothermal modelling;
however, has not yet been undertaken for the Project. As the
Project advances, quantitative analysis incorporating local
geotechnical data from key terrain types along the route, and
accounting for climate projections and construction-related
changes in surface boundary conditions, will be conducted to
inform detailed design.

Regarding the Mackenzie Gas Project (MGP), soil, landform, and
permafrost data and findings provided in the MGP Environmental
Impact Statement report (Imperial, 2004) were considered in this
assessment, including, but not limited to:

- Information related to distribution of bedrock, materials, and
landforms (e.g., terrain mapping)

- Information related to textural composition, surface expression
and material thickness, and drainage

- Information related to geomorphic processes (e.g., slow and
rapid mass movements, hydrotechnical processes, permafrost
processes)

- Information on physical and thermal properties of permafrost
soils

The data listed above, including the terrain mapping, was used
for two main purposes: 1) to inform on baseline conditions along




the MVH LSA and RSA, and 2) to inform on potential effects
prediction and mitigation planning that might apply to the
Project.

As stated in Oswell (2011) in the context of the Mackenzie Gas
Project:

“Site-specific characterization to establish the engineering and
geothermal properties of representative soils along the proposed
route should be undertaken after the principle route has been
set. The purpose of this work is to ground truth the terrain
mapping, and to provide information on ground temperatures,
presence or absence of permafrost, ice content, and soil
characterization”.

While the above citation refers to a pipeline, the GNWT has
committed to a similar overall approach for the Project, where
additional geotechnical data will be collected to refine the
alignment routing and sitespecific designs after the completion
of the environmental assessment. The additional geotechnical
data will focus on informing on ground temperatures, presence
or absence of permafrost, ice content, and soil characterization.

GNWT
-INF
(Infras
tructu
re)

Perma
frost -
Ice-
rich
perma
frost

According to the DAR, permafrost degradation is expected to
result in a loss of soil strength over time (e.g., as the heat is
absorbed by the road surface and ground temperature rises)
(PR100 pg 14-24).

In rich-ice permafrost, the loss of strength due to thawing is
associated with an increase in soil pore water pressures
during the thawing (Nixon and Morgenstern, 1973).

1. Could this
degradation lead to
surface
deformation,
progressive
deformation, or
landslides on
sloping ground?

2. Is this only
true for ice-rich
permafrost, or also
for ice-poor
permafrost?

1. Permafrost degradation can lead to surface deformation,
progressive deformation, and, in some cases, landslides on
sloping ground, particularly in areas with ice-rich (thaw-sensitive)
permafrost. Frozen ground is relatively strong due to the ice
bonds between soil particles; however, when permafrost soils
thaw these ice bonds melt. The strength of the thawed soil
depends on the amount of porewater present. If the soil retains
water, porewater pressures increase, which can reduce soil
strength (Canadian Standards Association, 2019). As the excess
water drains from ice-rich permafrost soils, the soil settles and
consolidates resulting in a reduced volume. Progressive
deformation may occur when the ground settles unevenly over
time due to gradual thawing, leading to long-term road
maintenance challenges. On sloping terrain, thawing of ice-rich




permafrost can lead to slope instabilities as a result of many site-
specific factors including the soil’s particle size distribution as
well as the presence and structure of ground ice.

The current Mackenzie Valley Highway proposed alignment has
been routed to avoid sloping ground suspected to contain ice-
rich permafrost soils. This was done through terrain and surficial
mapping which were undertaken to inform the alignment
routing.

2. While permafrost degradation primarily affects ice-rich
permafrost, it can also impact ice-poor permafrost, though the
effects are less severe. Permafrost degradation resulting in a loss
of soil strength is largely applicable to ice-rich (thaw-sensitive)
permafrost. Ice-poor (thaw-stable) permafrost contains little
excess ice and soil particles are more densely packed. Thawing
results in minimal settlement and less drastic strength loss
compared to ice-rich permafrost but minor changes in soil
structure may occur. lce-poor permafrost can still lose cohesion
and be more vulnerable than before to mechanical erosion.

D
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Regarding the use of the Geological Survey of Canada
borehole database, the DAR states that "[f]or these reasons,
the borehole data was mainly used to support the terrain
mapping through the description of surface/subsurface
material types and textures, without attempts to summarize
permafrost distribution and ground ice conditions." (PR#100

pg 27)

Could the data from
this or other
databases be used
to identify the likely
presence of
permafrost or ice-
rich soils along the
route (for example,
using the ground ice
descriptions and
water content data
by geographic
positioning)? If so,
please provide
permafrost/ice-rich
soil maps for the

The accuracy and precision of historical data sources varies, and
this is the case with the digital borehole geotechnical database
for the Mackenzie Valley/Delta region (Smith et al. 2005). As
identified in the paper accompanying the release of the
database, the quality of data recorded for any given borehole
varies widely, likely because of the defined purpose of the
geotechnical study for which the hole was originally drilled and
logged. For this database, the data relevant to surficial materials,
drift thickness, depth-to-bedrock, and static groundwater levels
was compiled from a combination of sonic borehole logs,
highway engineering borehole records, and petroleum drilling
records.

Many of the records are from the 1970’s and the quality of data
recorded varied widely, partly due to the original purpose of the
respective study or investigation. Differences in formats,




preferred and
alternate route
areas.

structure, and/or units of measurements might also contribute to
some of the original data not being included in the database used
for this assessment (e.g., many boreholes were lacking
information for some specific data fields). For these reasons,
caution should be exercised when interpreting the data.

Although surface/subsurface conditions are generally consistent
within a given terrain type (e.g., a till plain), localized variations
exist and might not be captured in existing data. Extrapolation of
in-situ conditions can only be made for a limited extent beyond
the locations referenced. The extent depends on variability of
factors including, but not limited to, soil types, superficial
materials, soil moisture, and permafrost conditions. The
influence of geological processes can also result in older borehole
records no longer being relevant.

While the digital borehole database is of great value, it does not
provide sufficient information to identify the likely presence of
permafrost or ice-rich soils along the route in a continuous
manner. The preferred approach adopted by the GNWT is to
inform on the presence or absence of permafrost soils along the
full route using data obtained from 1:10,000 scale terrain
mapping and recent and future geotechnical and geophysical
investigations. Examples of recent investigations include work
completed by Tetra Tech Canada Inc. (Tetra Tech) in support for
advancing design and engineering of the Mount Gaudet Access
Road near Wrigley (now integrated into the overall Project), and
the Prohibition Creek Access Road (PCAR) near Norman Wells.

The geotechnical and geophysical findings presented to GNWT as
part of these studies (Tetra Tech, 2020a; 2020b; 2020c; 2020d)
were referenced in Section 14 of the Developer’s Assessment
Report to support documentation of local subsurface conditions.
These studies provide examples of the type of detailed site-
specific information collected to support highway design,
compared to the type of information used during environmental




assessment to support effects predictions, but also illustrates
how available information has been used. Additional
geotechnical field investigations will be conducted to support
highway design. The combination of activities and analyses to be
included in these investigations will be chosen based on specific
geotechnical parameters required to advance roadway design
and will include the most current applicable data.

Sahtu |Caribo | During technical sessions, John Nishi (Review Board) asked Please provide the
Renew [u and |Indigenous Governments about being involved in monitoring | Board with
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Tulit’a | Caribo | During technical sessions, John Nishi (Review Board) asked Please provide the
Renew [u and |Indigenous Governments about being involved in monitoring | Board with
able Moose | and management decisions (19 Nov transcripts, p. 132, lines | recommendations
Resou |- 2-7). and suggestions for
rces wildlif how you wish to
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Norm | Caribo |During technical sessions, John Nishi (Review Board) asked Please provide the
an uand |Indigenous Governments about being involved in monitoring |Board with
Wells | Moose |and management decisions (19 Nov transcripts, p. 132, lines | recommendations
Renew |- 2-7). and suggestions for
able wildlif how you wish to
Resou |e co- participate in
rces manag wildlife co-
Counci | ement management
| and decisions and

comm monitoring

unity activities.
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Pehdz |Caribo |During the Technical Session, (PR#283, p. 145, lines 10-13), |Please provide the
eh Ki |uand [Jane Henderson, PKFN, indicated that PKFN would consider Board with
First Moose | and respond with recommendations or suggestions to a recommendations
Nation |- question from John Nishi (Review Board) about participating | and suggestions for
(PKFN; | Wildlif |in monitoring and management decisions (19 Nov how you wish to
Wrigle | e co- |transcripts, p. 132, lines 2-7). participate in
y) manag wildlife co-

ement management

and decisions and

comm monitoring

unity activities.

partici

pation

in

monit

oring
Sahtu |Harves | Parties have shown interest in starting monitoring, but GNWT | 1. What projects




Renew [ting - |is only committing to starting those discussions. has the GNWT
able Monit provided funding
Resou |oring |LKFN indicated that moose populations are “generally for monitoring?
rces trending down.” Additionally, the NWRRC mentioned there 2. What supports
Board have been illegal hunting occurrences. are required for
enhancing the
Reference: Technical session Nov 21 (PR#285) effectiveness of
monitoring in the
region for the
MVH?
Tulit’a |Harves | Parties have shown interest in starting monitoring, but GNWT | 1. What projects
Renew [ting - |is only committing to starting those discussions. has the GNWT
able Monit provided funding
Resou |oring |LKFN indicated that moose populations are “generally for monitoring?
rces trending down.” Additionally, the NWRRC mentioned there 2. What supports
Counci have been illegal hunting occurrences. are required for
| enhancing the
Reference: Technical session Nov 21 (PR#285) effectiveness of
monitoring in the
region for the
MVH?
Liidlii |Harves | During Technical sessions LKFN stated it “partnered with then | 1. What
Kue ting - |ENR, and we had a very successful campaign where our LKFN | requirements would
First Monit |guardians worked with ENR officers to do a checkpoint LKFN need to make
Nation | oring | program and just engage with people harvesting.” LKFN has | the checkpoint
(Ft been trying to implement that program again but has been harvest program
Simps difficult and there is a problem with transient hunters. successful again?
on) .
(LKFN) Reference: Technical session Nov 21 (PR#285)
Norm |Harves | Parties have shown interest in starting monitoring, but GNWT | 1. What projects
an ting - |is only committing to starting those discussions. has the GNWT
Wells | Monit provided funding
Renew |oring | LKFN indicated that moose populations are “generally for monitoring?
able trending down.” Additionally, the NWRRC mentioned there 2. What supports
Resou have been illegal hunting occurrences. are required for
rces enhancing the




Counci Reference: Technical session Nov 21 (PR#285) effectiveness of
| monitoring in the
region for the
MVH?
Pehdz |Harves | Parties have shown interest in starting monitoring, but GNWT | 1. What projects
eh Ki |ting - |is only committing to starting those discussions. has the GNWT
First Monit provided funding
Nation | oring | LKFN indicated that moose populations are “generally for monitoring?
(PKFN; trending down.” Additionally, the NWRRC mentioned there 2. What supports
Wrigle have been illegal hunting occurrences. are required for
y) enhancing the
effectiveness of
Reference: Technical session Nov 21 (PR#285) monitoring in the
region for the
MVH?
GNWT | Project | Follow-up to MVRB IR#66 and discussion on the upland route | IR 50: Please The GNWT will address the items requested in R2-MVEIRB-50 to
-INF descri | during the technical session describe if and how |the extent possible, in the DAR Addendum.
(Infras | ption - the GNWT's impact
tructu |Impact | During the technical session (Day 3, p. 677) GNWT stated predictions for the
re) s of that engagement is currently underway with PKFN and that | project change if
differe |there is currently work that has been undertaken by PKFN, |the highway follows
nt and funded by the GNWT, to help inform the investigation on |the upland routing
routin |a proposed alternative alignment. GNWT advised that it is described by
g currently working with PKFN to have that information PKFN.[1]

shared but has not yet received it from PKFN. Once GNWT
has that information and has had an opportunity to have
further dialogue with PKFN, that information will most likely
be shared with the Review Board to the extent possible
(considering that there may be confidential information or
information in there that is sensitive that PKFN will not want
to be made public).

PKFN described an inland route alignment north of Wrigley
multiple times during the technical session. PKFN's rationale
for an inland route included avoiding the moose ponds,
avoiding Mt. Gaudet as a cultural site, protecting harvesting

In the response,

- Describe any
potentially
significant impacts
that the GNWT
predicts would be
different for this
route, considering
impacts to cultural
and traditional
land use;




values, and keeping the road away from the Mackenzie
River, especially at the mouth of incoming watercourses
(such as Ochre River, and Whitesand Creek). During the
technical sessions, PKFN asked how the GNWT can conclude
the proposed route is the preferred route without a
rationale or quantitative evaluation (PR#283 p36). The
Review Board understands GNWT's point that more studies
have been completed along the winter road has because it is
easier to access. However, to duly consider the alternate
upland route as proposed by PKFN, a certain degree of
analysis and understanding of this route is required as part
of the EA.

While the Review Board understands the GNWT's desire to
avoid demolishing and rebuilding bridges, it is clear from the
application permits that those bridges were built to extend
the life of the winter road. Indigenous groups in the area
and other interested parties were not consulted or engaged
on those bridges as long-term components of the all-season
road.

The Review Board needs to understand the general location
of an inland route, including evidence on how far inland it is
from the existing winter road, to be able to make an
informed environmental impact assessment decision.

Reference:

DAR 7.2

PR285 Transcription - Technical sessions Day 3, pp 67, 70-76,
94, 160

PR289 PKFN questions on routing

PR321 Response from PKFN to MVEIRB-7

PR297 GNWT Responses to PKFN Questions from Technical
Sessions

harvesting; caribou
and moose; soil,
terrain, and ice-rich
permafrost; water
and fish; wildlife
and wildlife
habitat; birds;
vegetation; socio-
economic values;
non-traditional land
and resource use;
road maintenance;
road safety; and,
accidents and
malfunctions (such
as spills).

- Please include any
difference in the
impacts of
constructing the
winter access trail
to build the road,
considering the
additional length of
access trails for an
Inland Route
Alternative, as
described in the
GNWT response to
PKFN IR 13[2].

- Please structure
the response
similarly to the
GWNT
supplemental filing
on the accelerated




timeline alternative
(PR#251). That is,
please consider
how an upland
route such as that
identified by PKFN
would change the
project, and also
identify in what
ways it would be
the same as the
alternative assessed
in the DAR. (For
example, for the
upland route
proposed by PKFN,
describe how the
number of bridges
and culverts would
change; how many
bridges along this
reroute could be
moved; how many
would need to be
demolished and
built from scratch
in new locations;
and, how this would
change the number
of culverts)

- For any new
impact predictions,
provide GNWT's
evaluation of
significance, and
any changes to




proposed
mitigations for the
valued components
previously assessed.

The response to this
information request
should be provided
to the Review Board
at the same time as
the DAR
Addendum. This
response can be
submitted either as
part of the
addendum or
separately. If part of
the Addendum,
please make clear
where the response
to this information
request is provided.

[1] In its January 30,
2025 response to
Review Board IR 7,
PKFN requested a
route alignment
scenario that is
generally parallel
the Enbridge
Pipeline, from “the
beginning of the
winter road to the




boundary of the
Sahtu Dene and
Metis Settlement
Agreement,
approximately
100km”,
considering that
“the route should
bend to the east
and travel into
higher ground near
the base of Cap
Mountain” to
generally follow the
Enbridge Pipeline
route. It can be
found on the Online
Review System as
PR321 Response
from PKFN to
MVEIRB-7.

[2] PR297 - GNWT
Responses to PKFN
Questions from
Technical Sessions.
The Inland Route
Alternative referred
to in this answer,
and in Section 7 of
the DAR, may have
similar
characteristics but
is not necessarily
identical to the
upland route
described by PKFN




in PR321.
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sto
PKFN

The Review Board would like to understand GNWT's views on
each of PKFN's specific concerns, which are described in
PKFN's response to the Review Board's information request
MVEIRB-7 (PR321).

IR 51: Please
provide a response
to each specific
concern raised in
PKFN's response to
MVEIRB Round 2
IR7 (PR321). Those
include:

- Impacts on
hunting, fishing,
trapping, and
spiritual practices,
which PKFN has
identified as
impacts on their
Aboriginal and
Treaty Rights

- protecting places
of "particular
significance and
sensitivity for
harvesting, cultural,
archeological, and
spiritual uses"

- impacts on moose
habitat, increased
access to moose
habitat, and
increased pressure
on the moose
population

- permanent
impacts on the

The GNWT will address the items requested in R2-MVEIRB-51 to
the extent possible, in the DAR Addendum.




Land, traditional
uses of the Land,
and opportunity
costs for PKFN's
ability to steward its
traditional territory
in the future

- impacts on ground
stability, such as
ground slumping,
erosion, slide
problems, drainage
system problems,
and permafrost
degradation

- borrow source
impacts on sacred
places

- increased access
leading to
recreational or
illegal harvesting,
overharvesting,
overfishing, and
potentially
disrespectful
behaviours of
visitors in sensitive
areas

- ensuring the road
benefits tourism

The answer to this
information request
should be provided
to the Review Board




at the same time as
the DAR
Addendum. This
response can be
submitted either as
part of the
Addendum or
separately. If part of
the Addendum,
please make clear
where the answer
to this information
request is provided.
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Project
Descri
ption —
Cumul
ative
effects
of
alterna
tive
route

This IR is about understanding the cumulative effects of the
potential large-scale realignment of the highway away from
the Mackenzie Valley Winter Road (MVWR): if the all-season
alignment is moved away from the current winter road route,
the Review Board would like to know if the winter route will
be completely revegetated or if a clear right-of-way (ROW)
would have to be maintained on the current winter road
alignment. The Review Board notes that the Mackenzie Valley
fibre optics line follows the existing winter road alignment.

The response to this information request is due on April 11,
2025.

If the all-season
alignment is moved
away from the
current Mackenzie
Valley Winter Road
(MVWR) alignment,
how much of the
MVWR alignment
would be allowed to
naturally revegetate
and return to
"natural"
conditions,
considering the
presence of the
Mackenzie Valley
fibre optics line?
Would a 10 mor 15
m cleared ROW still
have to be
maintained centred
on the Mackenzie
Valley fibre optics

Preamble to Response

The Mackenzie Valley Fibre Line (MVFL) is owned by the
Government of the Northwest Territories (GNWT) and is
operated and maintained by the Northern Lights General
Partnership (NLGP). The NLGP is a public-private partnership,
formed as a joint venture between NorthwesTel and Ledcor. In
preparation for this response, the GNWT Department of
Infrastructure has engaged with NLGP.

Response

Although the MVFL does not require routine access for day-to-
day operations, periodic access is necessary for repairs or
equipment replacement. To facilitate this, a 10- to 15-metre
cleared right-of-way, centered on the fibre line, is expected to be
maintained. This corridor allows for vehicle or helicopter access,
enabling the transport and deployment of materials and
equipment along the route as needed.

Relocation of the MVFL is not included in the scope of the MVH
project.




line?

GNWT | Project | Follow-up to PR297 GNWT Responses to PKFN Questions Is the intent to Generally, the final design alignment of the all-season highway
-INF Descri | from Technical Sessions. centre the all- will be centered on the existing winter road. However, as the
(Infras | ption — season highway Mackenzie Valley Winter Road (MVWR) alignment does not apply
tructu |Route |It may be expected that permafrost degradation has occurred | embankment on an all-season highway design standard for horizontal and vertical
re) Alignm | below the current winter road surface and is thus more the existing winter | design, this will not always be possible. In many areas, the
ent thermally stable than adjacent areas near the edge of the road centreline or | MVWR centerline will be within the all-season highway cleared
currently cleared ROW, and within the treed area that will place the all-season |area.
eventually be cleared to expand the ROW for the all-season highway
highway. embankment The location of the all-season highway centerline will be
somewhere in the |determined during the detailed design process considering
newly cleared 60 m | multiple design criteria. The future 60 metre right-of-way (ROW)
The response to this information request is due on April 11, |ROW that may or will be centered on the centerline of the all-season highway.
2025. may not be centred | During construction of the all-season highway, the location of the
on the current MVWR will be adjusted within the cleared ROW to accommodate
winter road both during the period of construction, as was done for the
alignment? Prohibition Creek Access Road (see Figure R2-MVEIRB-53-1
below).
GNWT | Project | Follow-up to PR297 GNWT Responses to PKFN Questions Please explain why | A separate parallel winter access trail is not needed for
-INF Descri | from Technical Sessions. a parallel trail construction when the alignment of the all-season road is
(Infras | ption — beside the winter immediately adjacent to or overlapping the current Mackenzie
tructu |Route |According tothe GNWT, road would not be | Valley Winter Road (MVWR) alignment. There is sufficient width
re) Alignm | To support construction access and resupply, a winter road or | needed for within the cleared right-of-way (ROW) for both. Vehicles use
ent access trail is necessary to allow vehicles to turn around after |construction if the |both driving surfaces to turnaround, allow for two directional

placing embankment material, as construction progresses
from both ends (construction headings). The embankment
itself does not provide sufficient width for this purpose.
Without a winter road or trail, whether using the existing
winter road or a temporary trail within the highway right of
way (ROW), vehicles would have to drive over bare ground,
causing greater damage to the soil and vegetation.
Constructing a winter road provides a compacted snow and
ice surface for construction vehicles, thereby protecting the
native ground and helping to mitigate erosion, rutting, and
soil damage within the ROW.

In areas where the highway alighment will follow the existing

alignment of the all-
season road follows
the existing winter
road. Is it because
the all-season road
embankment will
not be centred over
the winter road
alignment? Why is
this parallel trail
only needed for a
new highway

traffic, and not damage undisturbed soils.

Figure R2-MVEIRB-54-1below illustrates how the MVWR and
embankment construction were shared during the construction
of the Prohibition Creek Access Road (PCAR). The PCAR (all-
season highway) is centered on what was the MVWR. The all-
season highway construction occupies the center of the new 60-
metre cleared right-of-way (ROW). The MVWR is re-routed to the
edge of the cleared ROW (MVWR is at the left of the photo).

When constructing the all season road on an alignment which is
not on or adjacent to the existing MVWR, a separate




Mackenzie Valley Winter Road (MVWR), the MVWR will be
used to support construction vehicles in the winter during
embankment placement. Both will share the 60 m wide ROW.
In areas where the highway alignment deviates from the
MVWR, the GNWT anticipates that a separate winter access
trail will be constructed parallel to the embankment being
constructed, also within the 60 m wide ROW. (PR297 GNWT
Responses to PKFN Questions from Technical Sessions)

The same constraint could be said for the use of the existing
winter road. Dump trucks with embankment fill will approach
the end of the embankment and need to turn around to end-
dump the embankment fill at the leading edge of the road
embankment. This will require the trucks to either perform
the "u-turn" on the existing embankment or use an off-
embankment ice/snow trail. The same problem likely exists
for either the existing winter road or a new cleared ROW.

The response to this information request is due on April 11,
2025.

alignment?

winter/access trail will be required during construction to
facilitate access to and from borrow sources, safe haulage,
passing and turning of construction equipment and vehicles, and
to reduce damage to undisturbed soils.

The annual construction and operation of the MVWR in its
current location is an authorized development (Land Use Permit
MV2023E0012). The construction of additional winter/access
trail elsewhere would be subject to approval in this
environmental assessment as part of the Project and, if
approved, will then require land use permit(s).
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There are many smaller culverts presently installed along the
current MVWR. If the all-season road embankment is
constructed over the MVWR alighment/centreline, then it is
likely that some of the existing culverts could be suitable for
the all-season road. But, if the all-season road is located away
from the MVWR alignment within the 60 m cleared ROW,
then it is likely that few of the existing MVWR culverts will be
suitable for the new all-season road and that new culverts
will need to be installed.

Reference: PR297 GNWT Responses to PKFN Questions from
Technical Sessions (IR15)

The response to this information request is due on April 11,
2025.

Have the smaller
culverts presently
installed along the
current MVWR
been designed
considering the
placement of up to
1.5mto 2 m of
embankment fill
over them? If not,
then will they not
need to be removed
and replaced with
more structurally
competent culverts

As discussed in Section 5.4.7.1 of the Developer’s Assessment
Report, there are a large number of new small diameter drainage
culverts which will be required for the Project, many more than
currently exist on the Mackenzie Valley Winter Road (MVWR).
Culvert strength requirements are influenced by both maximum
fill depths and minimum clear cover requirements. In some
cases, culverts may require greater structural strength at lower
fill depths due to concentrated wheel loads, while increased fill
can help distribute those loads more effectively.

Existing smaller drainage culverts on the MVWR are generally
expected to accommodate moderate increases in fill height.
However, a detailed assessment of their structural integrity,
location, and suitability for the all-season road embankment will
be undertaken during the detailed design phase. This assessment




that can
accommodate the
all-season road
embankment fill
loads?

Can the developer
guantify what
percentage of
existing culverts are
expected to be
suitable (in terms of
size, age, integrity
and location) for
use as part of the
all-season road?

will determine whether any culverts require reinforcement,
replacement, or removal based on their size, age, condition, and
compatibility with the final road alignment.

A quantitative evaluation of the proportion of existing smaller
culverts suitable for reuse is anticipated to be completed as part
of the detailed design process. Until that analysis is complete, it
is not possible to provide a precise percentage of culverts that
will meet the structural and alignment requirements for the all-
season road.
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From PR283 Transcription - Technical sessions Day 1 (p.64).

During technical sessions the developer said: "And the GNWT
is very much willing to look at options where they're
reasonable, and that involves a dialogue, that involves
engagement, that involves, you know, understanding the
concerns and, you know, sitting down at the table or going
out in the field and looking at what the reasonable options
are to that."

The response to this information request is due on April 11,
2025.

Please define what
the GNWT means
by "reasonable", in
terms of delineating
which options
identified in
engagement for
road routing, design
and management
the GNWT is willing
to consider . What
specific criteria
does the GNWT
consider when
looking at options?

As is noted in the transcript discussed in the preamble of this
information request, ‘reasonable options’ are determined
between interested parties through dialogue and discussion. For
the GNWT, these may include evaluating whether an option is:

¢ Safe for the traveling public using appropriate design
parameters

¢ Technically feasible in an engineering and construction sense

e Fit-for-purpose (for example, accommodates design objectives
for speed, traffic volume and loads

¢ Aligns with environmental best practices so that it does not
cause or contribute to unnecessary significant harm to the
environment (including cultural resources)

* Appropriately considers all engagement input (which may
differ)




¢ Not cost-prohibitive

Similarly, the GNWT and other affected parties will identify what
is considered unreasonable or unacceptable based upon the
above factors, in discussion between parties. Options can
additionally be evaluated and compared based on other
technical, environmental (including cultural), and economic
criteria, as defined by the parties, and using a weighting of
criteria that is mutually acceptable to the parties.

The GNWT has a responsibility to manage a fiscally responsible
government, focusing its existing resources to have maximum
impact. This includes advancing the priorities of building strong
and resilient infrastructure, while fostering collaboration and
innovation through partnerships with Indigenous, federal, and
community governments, non-governmental organizations, and
private industry. It also emphasizes honoring the GNWT’s
dedication to openness, transparency, and accountability.

The GNWT has demonstrated its commitment to discuss and
resolve concerns about routing, design, and ongoing monitoring
and management of the highway. For example, following
engagement with affected parties, the GNWT adopted revisions
to the proposed Project alignment in the Sahtu Region with
realignments around Bear Rock north of Tulita, and north of Big
Smith Creek (see the GNWT’s response to R2 MVEIRB IR#09).
These realignments were made following a review of the existing
and revised routes with community Elders and leaders, looking at
possible and reasonable options for realignment to address
concerns raised at both locations.
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From PR283 Transcription - Technical sessions Day 1 (p.82).

During technical sessions, the developer said: "Geotechnical
work, as we've said a lot of different times, is not likely to
constrain a routing. It will be factored into the final design.
It's not something we need to pick a route. We can absolutely

Please explain why
the route would not
be realigned if the
detailed design
geotechnical work
(including non-

Minor route realignments within the proposed alignment routing
corridor are anticipated as further geotechnical and geophysical
investigations are conducted during the detailed design phase.
While these investigations provide essential data to inform
design decisions, they are not the sole determinants of road
alignment.




adequately do that with desktop information that's available
to us." This suggests that GNWT is of the view that
geotechnical issues can not be key issues in routing.

The response to this information request is due on April 11,
2025.

intrusive
investigations, such
as GPR or EM31
surveys) detects the
presence of a
massive buried ice
body or very ice-
rich lacustrine soils.

The alignment and realignment decisions consider multiple
factors, including presence of ice-rich, thaw- sensitive soils,
topography, surficial geology, hydrological conditions,
environmental and archaeological constraints, and logistical and
economic feasibility. Ultimately, the selected alighnment
represents a balanced integration of these considerations, along
with any additional factors identified during the design and
development process.
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Follow-up to IR round 2, MVEIRB IR-2 about project cost
(itself a follow-up to technical sessions)

During the technical session, we discussed maintenance
costs. For instance, the GNWT mentioned that "Any road will
require maintenance. That's an ongoing balance between
how much you put into the design upfront and therefore
increase the costs. Or how much you defer to the long-term
maintenance." (GNWT, p.51 of Transcript 1, PR283).

The Review Board would benefit from more details on long-
term maintenance costs and road resilience to better inform
its decision.

The response to this information request is due on April 11,
2025.

A Please
predict the long-
term sustainability
and resilience of the
roadbed on the
proposed route,
and contrast it
against that of an
upland route (such
as described in the
DAR as the Inland
Alternative Route,
orin the PR321
Response from
PKFN to MVEIRB-7).
Consider the long-
term structural
integrity, increased
risks to human
safety from
accidents related to
physical failures and
problems, and total
maintenance costs
of the road over its
predicted lifespan.

The GNWT will address the items requested in R2-MVEIRB-58 to
the extent possible, in the DAR Addendum.




B. Is the
maintenance cost of
an upland route
likely to be lower
than the
maintenance cost of
the proposed route
in the long term
(e.g. over 100+
years)? Please
provide best
estimates for both
routes (proposed
route and upland

route).

GNWT | Project | Follow-up to PR297 GNWT Responses to PKFN Questions Based on the The cost to construct winter access trails to support an Inland
-INF Descri | from Technical Sessions. information Route Alternative would be greater compared to the Project:
(Infras | ption — currently available,
tructu |Route |GNWT did not adequately respond to question 13 from PKFN, | please provide your | e The Inland Route Alternative is estimated to require
re) constr |requesting a quantitative estimate comparing winter road best quantitative approximately 100 kilometres of additional winter access trail to

uction | construction costs between the MVWR Project Route and the | estimate comparing | be constructed compared to the Project Route.

cost Inland Route Alternative. winter road

The response to this information request is due on April 11,
2025.

construction costs
between the MVWR
Project Route and
the Inland Route
Alternative.

1. For the Inland Route Alternative, the Mackenzie Valley Winter
Road (MVWR) would need to continue to be annually
constructed and maintained after the completion of the
construction of the highway until all affected bridges are
removed and reclaimed (which would be borne by the Project).

¢ Construction of the Inland Route Alternative would likely take
longer than the Project Route, due to the need to construct
several significant new crossing structures on the Inland Route
Alternative.

Meaningful quantitative costs cannot be provided at this time, as
they will be determined by the Contractor based on the
construction schedule and availability of water sources, which




the GNWT has not studied for the Inland Route Alternative.

As the Project Route mostly follows the MVWR, the MVWR will
be used to support construction of the Project. The annual
operation and maintenance of the MVWR is included in the
GNWT Department of Infrastructure’s annual operating budget;
therefore, there is no incremental cost to the Project from
constructing the annual MVWR.
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The Review Board recognizes that wildfires can affect
infrastructure and that the GNWT has noted that the project
could help with fire-related evacuations if necessary. With
the predicted increase in wildfire frequency and severity with
climate change (DAR, App. 14A, section 4.7.1), the Review
Board would like to assess how the different road alignments
might withstand wildfires, and how this could affect any
future evacuations during a wildfire emergency.

The response to this information request is due on April 11,
2025.

A. Compare the
settings of the
proposed route and
the Alternative
Inland Route in
terms of likely
wildfire frequency
and intensity
(considering factors
such as wildland
fuel loads,
topography and
landscape, and fire
history).

B. Describe the
direct and indirect
physical effects of
wildfires on the
highway and
identify any general
differences in the
resilience of the
highway to
wildfires, for the
proposed route and
the Alternative
Inland Route

Preamble

Wildfire history, susceptibility, and ease of actioning are not
factors in the GNWT’s selection of a highway route; factors
impacting route selection include topography, terrain types,
gradients, clearance to water bodies, and thaw sensitivity. See
also the response to R2 MVEIRB _IR#57 for additional details.
Further responses to the three parts of the request are provided
below.

A. The Project Route and Inland Route Alternative are not
expected to differ in terms of fire regime or frequency at an
ecoregion level. Susceptibility to wildfire locally is based largely
on how recently the area has burned (M. Coyle, GNWT-Forest
Management Division, personal communication, March 13,
2025). Areas that have not burned recently are more susceptible
to fire. Figure 3.4 of Appendix 18A of the Developer’s Assessment
Report (Vegetation and Wetlands Technical Data Report) shows
fire history in the Dehcho Region compared to the Project Route
and Regional Study Area, current to 2019. Roughly 40% of the
area along both routes have not burned within the last 40 years,
and wildfires could be expected to occur in the future along both
routes. Wildfire intensity is highly variable and is only minimally
influenced by physical location. Rather, wildfire intensity is most
influenced by the severity of drought conditions, wind intensity,
and burn history (fuel hazards change over time). Consequently,
the two routes cannot be compared for wildfire intensity.




(considering factors
such as

substrates/subgrad
es and topography).

C. Considering the
above, describe
highway failure
modes for wildfires.
Describe any
differences
between the two
routes, comparing
their predicted
effectiveness as
evacuation routes
in the event of
wildfires like those
of 2023.

The Project Route is situated along the Mackenzie River,
decreasing the risk of a wildfire approaching from the west,
compared to the Inland Route Alternative where such a fire
barrier does not exist. Furthermore, riparian areas along the river
generally have higher moisture content, potentially locally
decreasing fire susceptibility.

The ability to action a fire, if needed, differs for the routes. The
Project Route provides ready access to an abundant water source
(Mackenzie River) and there are no topographic features to
challenge firefighting efforts. The Inland Route Alternative is not
located near any water sources suitable for firefighting (large
lakes and rivers), and may provide some locally challenging
topography for aerial firefighting, such as ridge features. The
GNWT notes that fires in remote areas are often monitored and
allowed to play their natural role on the landscape rather than
actioned.

Decisions on wildfire management are made based on the
potential threat to a hierarchy of values, with life safety and
property, including communities and infrastructure, being at the
top, followed by natural resources (i.e. critical wildlife habitat,
primary harvesting areas) and cultural values (i.e. sacred places).

Fire frequency and intensity would not likely differ between
routes.

B. Through routine inspections of all of the NWT Highways, the
GNWT has not observed any effects of wildfires on highway
infrastructure, including embankment, crossing structures, and
driving surfaces. The proposed route or the Alternative Inland
Route would be equally resilient to wildfires.

C. Per the GNWT’s response to Part B, wildfires are not expected
to affect the performance of thehighway within its design
parameters.




The need for the proposed highway is critical, especially in the
context of ensuring the safety and well-being of Sahtu
communities during emergency situations such as wildfires.
Wildfires are an increasing risk and having a reliable, accessible
transportation route is essential for effective evacuation. A
highway would provide Sahtu communities with a secure means
of quickly evacuating in the event of a wildfire, reducing the
reliance on more limited or less predictable methods, such as air
transport or travel by boat. The highway will also give Wrigley an
alternate evacuation route should the community be threatened
by wildfire. Currently, there is only one option, travel south
bound but there is always a risk of that evacuation route being
blocked by a wildfire south of the community.

However, if the financial cost of an Inland Route proves to be too
restrictive, and no other alternative is agreed upon, there will be
no highway to facilitate these life-saving evacuations, leaving
communities vulnerable in critical situations. In such a case, the
lack of infrastructure could significantly impede the ability to
evacuate effectively during a wildfire, putting residents at greater
risk.
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Based on several studies, clearing the trees and organic
matter disturbance is responsible for the majority of long-
term active layer thickness deepening and permafrost
degradation. Climate warming is a secondary effect. Please
clarify whether the deepening of the active layer under a
Representative Concentration Pathways (RCP) 8.5 scenario,
mentioned in the permafrost section of the Climate Profile
for the Mackenzie Valley Highway Project — 2024 CCRA
Addendum, was due only to climate warming or if the right-
of-way clearing and organic matter disturbance were also
considered.

Reference: PR233 Developer responses to Review Board
overarching IRs, Climate Profile for the Mackenzie Valley

Have the
projections of active
layer thickness
considered the
impact of ROW
clearing and organic
matter disturbance
(up 60 M) or just air
temperature rise?

If not, what is the
expected impact of
ROW clearing on
the active layer

The projections of active layer thickness (ALT) as detailed in the
Climate Profile for the Mackenzie Valley Highway Project — 2024
Climate Change Resiliency Assessment Addendum is primarily
related to the findings of research by Peng et al. (2018).

This study accounted for several interconnected factors including
monthly mean air temperature, monthly precipitation, daily and
monthly soil temperatures at multiple depths, in situ measured
ALT (including data from the Mackenzie Valley; Smith et al.
2009), and a permafrost distribution map for the Northern
Hemisphere (Brown et al. 1998). The study did not consider
effects of removing the organic layer.

The discussed projections are based on the above-listed climate




Highway Project — 2024 CCRA Addendum, Section 9 —
Permafrost (PDF p.104)

The response to this information request is due on April 11,
2025.

thickness?

factors. It is well recognized that many other non-climatic
variables will influence the ALT, including, but not limited to, the
geomorphology, vegetation, land cover, soil properties, soil
moisture, microrelief, slope, and aspect. The same can be said for
development-induced changes to soil, terrain, and vegetation
conditions, where the GNWT acknowledges that the right-of-way
(ROW) clearing will have an impact on the ALT.

The impacts of ROW clearing on the ALT is expected to vary
based on site-specific conditions. In general, it is expected that
the ROW disturbance will contribute to the generalized increase
of the ALT over time.

The primary focus of the Project will be on prioritizing the safety
of road users and maintaining the integrity of the road
embankment, rather than preserving permafrost. Changes to the
local ground thermal regime in permafrost areas are inevitable
due to climate change, as well as project activities such as
clearing, excavation, culvert installation during construction, and
ROW brushing and snow clearing during operations. While the
Project aims to minimize the effects of permafrost thaw, these
changes will be managed to maintain road stability and long-
term functionality.
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From PR283 Transcription - Technical sessions Day 1 (p.51):

During technical sessions the developer said: "The GNWT
fully expects that permafrost will continue to degrade over
time, become more sporadic, and therefore the highway is
not designed to mitigate for or to protect permafrost. It's to
avoid areas of sensitive soils, and that's very different."

The response to this information request is due on April 11,
2025.

Please define
"sensitive soils".

The term ‘sensitive soils’ as mentioned during the technical
sessions, was a reference to ‘ice rich, thaw sensitive’ soils. These
soils are generalized to contain a high proportion of ground ice,
making them particularly susceptible to settlement, subsidence,
and loss of strength when thawed. For further discussion on this
topic, see also the GNWT's response to R2 LKFN IR#12. A relevant
portion of the preamble to the GNWT’s response to R2 LKFN
IR#12 is reproduced below:

The current, early design acknowledges the Project’s setting
within areas of permafrost, and its intended long-term operation
within a changing climate. Permafrost and climate change are
factored into the design parameters and objectives, and will be




further considered in the detailed design, based on site-specific
conditions and data. Permafrost is a thermal state, defined as
ground that remains at or below a temperature of 0°C for at least
two years in a row (Lewkowicz et al., June 2024). It is a thermal
condition rather than a specific material, meaning that
permafrost can consist of various types of soil or rock and may or
may not contain ice. The Project spans from extensive
discontinuous permafrost near Norman Wells, to sporadic
discontinuous permafrost near Wrigley (Section 4.5.2 of
Appendix 14A of the Developer’s Assessment Report). The
Project will encounter permafrost along most, but not all, of the
route, and not all of the permafrost will be thaw-sensitive. The
Project does not aim to preserve permafrost beneath the road.
However, building on areas of permafrost that are ice-rich
requires special consideration in the design, because of the
potential effects resulting from thawing. Thawing of ice-rich soils
can lead to effects on the Project itself, or effects on the
surrounding environment. Both will be addressed in design. The
Project will avoid constructing on thaw-sensitive soils where
possible; and will design for and mitigate for potential effects of
constructing on thaw-sensitive soils.

Ground temperature data from the Geological Survey of Canada
(e.g., Duchesne et al., 2020) and from project-specific
investigations (Tetra Tech, 2020a, 2020b, 2020c, 2020d) were
used to assess and evaluate the presence of thaw-sensitive soils
to be incorporated into the final design to limit effects on the
Project and on permafrost. Data recording sites within
approximately 5 km of the Project, show that annual mean
ground temperatures at a depth of zero annual amplitude (or
deepest available measurements) range from above 0°C (i.e.,
absence of permafrost) to approximately -2°C. An annual mean
temperature below 0°C only means permafrost is present if the
maximum temperature is also below 0°C.

Ground temperature records for the 2007-2018 period indicated




that permafrost is generally warming throughout the Mackenzie
Valley and for a majority of sites, permafrost is currently warmer
than the baseline established during the International Polar Year
(2007-2009) (Duchesne et al., 2020). Warm permafrost (0 to -
2°C) is considered to be particularly vulnerable to thawing. Near-
surface warm permafrost will likely degrade in the next decades
due to climate warming, even without the presence of the
Project.

The primary focus of the Project is maintaining the safety of road
users and maintaining the integrity of the road embankment,
rather than preserving permafrost. Changes to the local ground
thermal regime in permafrost areas are certain to occur due to
climate change, as well as project activities such as clearing,
excavation, culvert installation during construction, and right-of-
way brushing and snow clearing during operations. While the
Project aims to minimize the effects of permafrost thaw, these
changes will be managed to maintain road stability and long-
term functionality. Thus, the presence or absence of permafrost
does not constrain the design.
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Appendix 14A "Terrain, soils and permafrost technical data
report", Section 3.2.1.3 makes reference to a borehole
database, and specifically, "The information contained within
these databases was downloaded and then imported into
Esri's ArcGIS program to inform mappers about site-specific
conditions while conducting detailed terrain mapping for the
LSA."

However, the report does not provide any substantive details
that suggest how the borehole database was used in the
assessment. The Board assumes that the "borehole
database" referred to is the following:

Smith, S.L., Burgess, M.M., Chartrand, J., Lawrence, D.E. 2005:
Digital borehole geotechnical database for the Mackenzie
Valley/Delta region, Geological Survey of Canada, Open File
4924, 25 p.

Given this source
of existing and
available
information:

1.To what extent
do the legacy
boreholes
contained within
the borehole
database coincide
with the existing
Mackenzie Valley
winter road
alignment or other
linear infrastructure
(such as the 1970s-

Geotechnical borehole data compiled as part of the digital
borehole geotechnical database for the Mackenzie Valley/Delta
region (GSC Open File 4924; Smith et al. 2005) was used to
support the assessment of terrain and permafrost for the Project.

Reviewing the locations of boreholes across the Wrigley to
Norman Wells area shows a good overall distribution in relation
to the proposed Project alignment routing corridor and the
Mackenzie Valley Winter Road (MVWR). More specifically, of the
13,286 records contained in the database, 2,994 fall within the
Regional Study Area (RSA) for terrain, soils, and permafrost;
1,753 fall within the Local Study Area (LSA); and 219 fall within a
60 m corridor centered on the current proposed Project route.
While there is a good overall distribution with these study areas,
a few gaps remain (e.g., between Saline River, Little Smith Creek
and Big Smith Creek). The database contains approximately 90




This borehole database contains thousands of georeferenced
borehole locations with data such as soil type (texture) and
ice content, amongst other information. It is also understood
that water content data and soil texture can be used to
identify soils that are susceptible to thaw settlement; for
example, fine-grained soils with a gravimetric water content
greater than about 22% will experience thaw settlement.

The response to this information request is due on April 11,
2025.

era Canadian Arctic
Gas Study Limited
(CAGSL) pipeline
route, the Enbridge
Norman Wells
route)?

2. Has the
developer used this
database to extract
locations of
boreholes with
sufficient ice
contents that could
be interpreted as
being ice-rich and
thus susceptible to
thaw settlement
and loss of strength
if those soils were
to experience
thawing through
permafrost
degradation?

3. Has the
developer extracted
borehole data from
the borehole
database to identify
locations of
unfrozen sites (non-
permafrost)
between Wrigley
and Norman Wells?
If not, please

boreholes within approximately 100 m of the Norman Wells
Pipeline.

The information contained within the database was used to
inform the terrain mapping for the LSA. Reviewing the data
alongside available ortho-imagery and recent LiDAR data was the
approach to document overall baseline conditions within the
Soils, Terrain, and Permafrost Technical Data Report for the
purpose of the environmental assessment.

The approach adopted by the GNWT to support effects
predictions was, therefore, to inform on the presence/absence of
permafrost soils along the route using data obtained from
1:10,000 scale terrain mapping and recent geotechnical and
geophysical investigations (e.g., Tetra Tech, 2021a; 2021b; 2021c;
2021d).

While the digital borehole database is of great value and contains
information on soil conditions (grain size, sediment type, and
moisture content), it provides limited information on ground ice
content. The information is not sufficient to adequately
document the likely presence (or absence) of permafrost or ice-
rich soils along the route in a continuous manner. Rather, to
inform future detailed design, the GNWT is planning on utilizing
data developed from future project-specific geotechnical field
investigations. The GNWT will also consider other available
information, such as findings about broad-scale permafrost
distribution from existing work in the Mackenzie Valley, including
those from recent airborne electromagnetic surveys (e.g. Froese
et al., 2024). Such work provides an example of what these
broad-scale survey methods can show about the landscape
distribution of permafrost.

Further documenting where ice-rich (thaw-sensitive) soils may be
present will be conducted as part of detailed design. The
combination of activities and analyses to be included in these




produce such a map
using the available
borehole database
information.

4. If the developer
has not extracted
information on
water content and
soil texture data
from the borehole
database, please
produce maps that
show colour-coded
locations of various
ice/water contents
(for example, 20%
to 30%, 31% to
45%, 46% to 60%,
greater than 61%)
to indicate locations
where thaw
settlement may
occur if the terrain
at that borehole
location were to
experience
permafrost thaw.

investigations will be chosen based on specific geotechnical
parameters required to advance roadway design.
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In the second round of IRs, Review Board IR-26 asked about
innovative ways that bootlegging and trafficking can be
controlled. Specifically, it was asked, “What techniques,
approaches, and tools have been used to successfully
manage illegal or prohibited alcohol and drugs in small
(Indigenous or non-Indigenous) communities across
Canada?”

Please evaluate the
suitability of
programs such as
the Safer
Communities and
Neighborhoods
program and the
Community Safety

Background information on the two programs MVEIRB mentions
in their request has been provided as context for the GNWT’s
response.

For clarification, though R2-MVEIRB-IR26 (Mitigations as
Informed by the Tticho Highway) is referenced in the preamble,
the response to R2-MVEIRB-IR24 (Mitigations for drug and
alcohol use and misuse) is more relevant to this IR response. R2-




The Review Board notes the model of the Safer Communities
and Neighbourhoods program in Kwanlin Din First Nation
communities in the Yukon. A similar pilot Community Safety
Officer program was implemented in Fort Liard in 2021. In
addition to any other approaches or examples the GNWT will
identify in response to IR-26, the Review Board is particularly
interested in the developer’s evaluation of how well these
two programs could be applied to mitigate social impacts
from bootlegging and trafficking in communities along the
highway.

The response to this information request is due on April 11,
2025.

Officer program to
mitigate social
impacts from
increased
bootlegging and
trafficking that may
result from the
Mackenzie Valley
Highway. Please
consider both
highway
construction and
operations.

MVEIRB-IR24 contains a listing of programs and services that
have been identified by the GNWT as responsive to addressing
drug and alcohol use and misuse effects related to the Project.

Safer Communities and Neighbourhoods (SCAN)

The Safer Communities and Neighbourhoods (SCAN) program
referenced in the reviewer’s preamble is administered by a law
enforcement agency (the SCAN Unit) within the Yukon
Department of Justice. It operates under the Safer Communities
and Neighbourhoods Act (SCAN Act) and generally applies across
the territory (it is not limited to application within Kwanlin Dilin
First Nation). The primary intent of SCAN legislation is to target
and shut down properties where illegal activities are occurring. It
allows for SCAN investigators, designated as peace officers, to
respond to reports or complaints from community members
about properties where illegal activities may be taking place.
Community members can confidentially contact the SCAN Unit if
they suspect the following illegal activities:

e lllegal firearms tracking;

¢ Organized crime;

e Child sexual exploitation;

* Bootlegging;

¢ |llegal activities related to prostitution;
* Drug trafficking; or

¢ |llegal distribution of cannabis.

SCAN investigations can result in different resolutions depending
on the nature of the complaint and may include, but are not
limited to, written warnings, landlord assisted evictions, or a
community safety order. The SCAN Act in the Yukon also includes
provisions related to the protection of vulnerable persons, which
allows the SCAN Unit to consult and work in co-operation with
local service providers to provide protection and assistance (e.g.
through making referrals or linkages) (Government of Yukon,




2023).

The GNWT Department of Justice (JUS) will be bringing forward
SCAN legislation during the 20th Legislative Assembly. JUS is
currently exploring what tthis will look like for the NWT. To date
this has included reviewing work undertaken during the 15th and
16th Legislative Assemblies to bring forward this type of
legislation along with a review of similar legislation currently in
place in other jurisdictions. In addition to SCAN legislation, JUS is
working to bring forward both a Trespass Act and a Civil
Forfeiture Act. JUS is currently aiming to submit legislative
proposals for all three initiatives by the summer of 2025. Pending
approval of the legislative proposals, JUS plans to undertake
public engagement in the fall of 2025 and is targeting
introduction of bills for the Trespass Act in Fall 2025 and Civil
Forfeiture and SCAN in 2026. It is important to note that these
are complex pieces of legislation that require detailed policy and
legal analysis to ensure any legislation that is brought forward is
appropriate for the NWT, in line with jurisdictional best practices,
and is legally sound.

If passed, SCAN and related legislation and programming would
be one tool available to the GNWT and communities to support
mitigation of adverse effects associated with increased drug and
alcohol use and trafficking and bootlegging that may result from
construction and operation of the MVH Project. Such a program
would be part of the suite of existing programs and services that
the GNWT, Indigenous Governments, and Indigenous
Organizations could leverage through the work of the Safety and
Security Sub-Working Group to develop and implement plans
that are part of the Community Readiness Strategy.

Fort Liard Community Safety Officer Pilot Program

The Fort Liard Community Safety Officer Program is a pilot
program that was implemented in 2021. Fort Liard passed a




community bylaw to establish and operate a Community Safety
Department for the Hamlet that provides for the creation of
Community Safety Officers (CSO). As stated on the Fort Liard
websitel, CSOs are not law enforcement officers or peace
officers but work with the RCMP and other agencies to meet the
objective of the program. As described by Fort Liard, the
objectives of the program are to:

¢ “To provide a physical and visible presence in the community
* Respond to non-criminal public concerns

* Provide a safe environment for community residents

¢ Educate on safety issues/ concerns

¢ Promote and build community relationship with the R.C.M.P
¢ Develop and implement community safety initiatives”

The program is funded jointly by the GNWT (48%) and Public
Safety Canada (52%). Originally implemented as a 3-year pilot
program, the program has been extended to March 31, 2026 due
to a delay in establishing the program. The CSOs and Community
Safety Department have implemented a number of initiatives
related to community safety that go beyond drug- and alcohol-
related education and initiatives, including an Elder Safety
Signage Program, a Safe Ride Program and Flood Preparation
information packages (Hamlet of Fort Liard Community Safety
Department 2023).

Recent media coverage has indicated that Public Safety Canada
has informed provinces and territories that they must have
community safety officer legislation in place to be eligible for
federal funding to support programs of this nature. JUS is not
currently contemplating the advancement of legislation such as a
Police Act or similar statute that would provide the statutory
authority the federal government is now requiring. The GNWT
does not have the resources to bring such legislation forward at
this time and will continue to work with federal colleagues and
fellow jurisdictions that do not have existing legislation, to lobby




for flexibility in this funding.

Notwithstanding the above, the GNWT plans to undertake a
program evaluation of the Fort Liard Community Safety Officer
Pilot Program at the end of the agreement term (i.e., March 31,
2026). There is some uncertainty regarding federal funding of
this program moving forward, and there have been indications it
may no longer be available. Should funding remain available, the
outcomes of the program evaluation would be used by the
GNWT to make decisions related to the future of the program,
identify any appropriate adjustments, and inform discussions of
whether and how a CSO program may be appropriate for
implementation in other parts of the NWT. Any discussions about
next steps would need to involve engagement with other parties
that have a role in implementing this pilot program (including the
Hamlet of Fort Liard and the federal government) or in potential
application more broadly in other communities. The results of
the evaluation would be provided to the members of the MVH
Safety and Security Sub-Working Group as well as the Social
Monitoring and Adaptive Management Sub-Working Group when
they are available. The results would inform discussions related
to the development of both safety-related plans and adaptive
management approaches to address potential effects of the
Project.

GNWT
-INF
(Infras
tructu
re)

Socio-
econo
mics —
Accide
nts

The Thcho Highway Socio-Economic Working Group recently
noted an increase in accidents from the road following
construction.

Reference: Ttjchg Highway Socio-Economic Working Group
2025 posters. This first progress report is a measure from the
Whati All-Season Road environmental assessment.

The response to this information request is due on April 11,
2025.

Does the GNWT
wish to revisit its
accident predictions
for the Mackenzie
Valley Highway in
light of the
observed trends
regarding accidents
on the Ttcho
Highway?

Section 25.8.4.2 of the Developer’s Assessment Report (DAR)
presents statistics on transportation accidents on NWT highways,
specifically collisions current to 2019. The GNWT notes that the
trends in the Tticho Highway Socio-Economic Working Group
2025 posters referenced in the preamble are based on incidents
by detachment, (i.e., not accidents) and that the numbers are
displayed in conjunction with all reported crime data. This
information is not comparable to what is presented in the DAR.

According to the 2023 Northwest Territories Traffic Collision
Facts Sheet from the GNWT, there were 414 reported collisions
on NWT highways, with 61 of them (14.7%) resulting in injury or




fatality (GNWT, 2024). Of these, 21 involved alcohol impairment,
with 7 causing injury and 1 resulting in death. In total, 4 fatalities
and 85 injuries were reported in 2023, including 1 alcohol-related
fatality.
The updated collision data indicates that injury or fatalities on
NWT highways resulting from collisions remain statistically low,
and would be expected to stay low with the Project due to
established safety measures and design features of the highway.
N |Addre |Topic |Reviewer Preamble Reviewer Request |Response
o | ssed
. |To:
Deline Got'ine Government (DGG) - Todd Slack
1 |GNWT | Socio- | Follow-up to the technical sessions. Provide information | Please see the attached response.
-INF econo about funding
(Infras | mics: amounts for
tructu | Wellbe staffing, resourcing,
re) ing and programing in
and the Sahtu for any
Adapti programs that will
ve be relied on by the
Manag Wellbeing and
ement Adaptive
Plan Management Plan.
The intent is to
develop a
snapshot/baseline
of current
funding/resourcing
levels to allow for
meaningful
comparisons after
mitigations are
applied.
2 | GNWT | Socio- | Follow-up to the technical sessions. GNWT will Please see the attached response.
-INF econo undertake research
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mics:
financi
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impact
son
fly-in
comm
unities
and
mitigat
ions

to evaluate the
impacts on fly-in
communities for
passenger and
freight costs from
the construction of
this road. As the
regional centre and
Tulita move to the
road net, thereis a
real concern that
‘dis’economies of
scale will result,
increasing the cost
of passenger travel
and freight costs for
communities that
rely on the air-net.
Please include what
programs are
available to mitigate
this impact if it is
observed.
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