
REPORT

Town of  Inuvik Town of  Inuvik

E
N

V
IR

O
N

M
E

N
T

A
L

 IM
P

A
C

T
 S

T
A

T
E

M
E

N
T

F
O

R
 C

O
N

S
T

R
U

C
T

IO
N

 O
F

 T
H

E
 

IN
U

V
IK

 T
O

 T
U

K
T

O
Y

A
K

T
U

K
 H

IG
H

W
A

Y
, 

N
W

T

ENVIRONMENTAL IMPACT STATEMENT
FOR CONSTRUCTION OF THE 
INUVIK TO TUKTOYAKTUK HIGHWAY, NWT

ISSUED FOR USE
EIRB FILE NO.: 02/10-05
EBA FILE:  V23201322.006

MAY 2011

ISSUED FOR USE

EBA FILE:  V23201322.006

MAY 2011

EIRB FILE NO.: 02/10-05

GOVERNMENT OF NORTHWEST TERRITORIES
HAMLET OF TUKTOYAKTUK, TOWN OF INUVIK 



EIS Inuvik to Tuktoyaktuk Highway.doc

K i g g i a k - E B A C o n s u l t i n g L t d .

p . 8 6 7 . 7 7 7 . 2 0 2 6 • f . 8 6 7 . 7 7 7 . 2 0 2 7 • k i g g i a k @ e b a . c a

7 5 I n d u s t r i a l R o a d • B o x 2 4 1 8 • I n u v i k , N o r t h w e s t T e r r i t o r i e s X 0 E 0 T 0 • C A N A D A

Hamlet of Tuktoyaktuk, Town of Inuvik,

Government of Northwest Territories

ISSUED FOR USE

ENVIRONMENTAL IMPACT STATEMENT

FOR CONSTRUCTION OF THE

INUVIK TO TUKTOYAKTUK HIGHWAY, NWT

EIRB FILE NO. 02/10-05

May 2011



EIRB File No. 02/10-05
May 2011

ISSUED FOR USE i

EIS Inuvik to Tuktoyaktuk Highway.doc

EXECUTIVE SUMMARY

INTRODUCTION

Since the 1960s, the completion of the Inuvik to Tuktoyaktuk Highway (the Highway) has been a
long standing goal of the Town of Inuvik, the Hamlet of Tuktoyaktuk and the residents of the
Inuvialuit Settlement Region. The first initiative to construct the Highway Project took place in 1974
when Public Works Canada (PWC) identified and surveyed a 140 km land route between Inuvik and
Tuktoyaktuk. Preliminary engineering studies were undertaken on this route at that time. Quarry
sources were identified and survey maps and design profiles were produced.

In the 1990s, the Government of the Northwest Territories (GNWT) reviewed earlier studies,
collected additional environmental and socio-economic information, conducted community
consultations, and re-examined the routing and the design. In 1998, the GNWT produced a
comprehensive report entitled the “Proposed Inuvik to Tuktoyaktuk Road Environmental and
Socio-Economic Baseline Report”. Further studies, including a Cost Benefit Analysis, were
completed in 1999. The October 1999 GNWT Department of Transportation Highway Strategy
identified the completion of the Highway as one of the Strategy’s goals.

Building upon the Highway Strategy, the GNWT included the Inuvik to Tuktoyaktuk Highway as a
potential project in a number of strategic funding proposals to Canada for infrastructure
development including “Investing in Roads For People and the Economy” (November 2000),
“Corridors For Canada” (May 2002) and “Connecting Canada – Coast to Coast to Coast”
(November 2005).

These funding proposals and other supportive actions have resulted in the federal government’s
renewed interest in developing road and other infrastructure in the arctic, through cost-shared
funding including the current Building Canada Plan (BCP) program. BCP funding led directly to
the development of the first new road project in the Northwest Territories, the 19 km all-weather
access road from Tuktoyaktuk south to Granular Source 177. This stretch of road is located along
the proposed alignment of the Inuvik to Tuktoyaktuk Highway. Construction on this road began in
the winter of 2009 and was completed with the exception of a final surface topping in the summer
of 2010.

PROJECT PARTNERSHIP (DEVELOPER)

The Project Partnership, generally referred to collectively as the Developer or Project Team, for the
proposed Inuvik to Tuktoyaktuk Highway are the Hamlet of Tuktoyaktuk, the Town of Inuvik and
the GNWT Department of Transportation (DOT). In September 2009, the three parties signed an
MOU to see work on the Project Description Report (PDR) for the Inuvik-Tuktoyaktuk Road
completed. Initial funding for this work was provided directly by the Canadian Northern Economic
Development Agency (CanNor).

Two of the partners, DOT and the Hamlet of Tuktoyaktuk had previously collaborated to facilitate
the development of the all-weather access road from Tuktoyaktuk to Granular Source 177.
This project, which is generally considered to be a success, with only few and minor concerns arising
(i.e. DFO concerns with culvert heights) has provided the current Project Partnership with much
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experience and information on construction techniques and related environmental management that
will be utilized for the current Project.

PROJECT RATIONALE

The Inuvik to Tuktoyaktuk Highway provides the opportunity for major potential benefits for the
region, for the North, and for Canada as a nation.

Based on the most recent economic analysis presented in this EIS, the construction of the Inuvik to
Tuktoyaktuk Highway is expected to cost about $230 million. However, the resulting direct, indirect
and induced economic spin-offs over the lifespan of the Highway are expected to generate about
$248 million in net purchases of goods and services (material inputs) in the NWT and an additional
$97 million in the rest of Canada. Furthermore, the Highway is projected to contribute to a net
increase in GDP to the NWT of about $186 million and an increase in GDP in the rest of Canada of
$84 million. The four year main construction period is estimated to create about 1,086 one-time
(construction-related) jobs in the NWT and another 860 one-time jobs in the rest of Canada, with a
more limited number of long-term jobs and business opportunities related to the ongoing operation
and maintenance of the Highway.

The construction of the proposed Highway will achieve the following goals:

 Complete the Highway to the arctic coast and provide year-round overland access to
Tuktoyaktuk;

 Reduce the cost of living in Tuktoyaktuk by enabling goods to be shipped year-round;

 Provide Tuktoyaktuk residents with cheaper, easier and safer access to regional services
including:

 Health care;

 Educational opportunities; and

 Recreational opportunities.

 Enhance opportunities for family, social, recreational and sporting interactions by providing
year-round access between communities;

 Promote the tourism and hospitality industry in Inuvik and Tuktoyaktuk;

 Strengthen Inuvik’s role as the regional commercial hub;

 Provide more opportunities for business expansion;

 Reduce costs of future oil and gas exploration and development and encourage new activities;

 Reduce the cost of government services delivered to Tuktoyaktuk and the Region;

 Support national security and northern sovereignty objectives; and

 Deliver on current governmental policies to stimulate the economy in response to the recent
economic downturn.
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In summary, the construction of the Highway Project will help to address the goals of bolstering
Northern economic development; enabling future natural resource exploration, development and
production; and reinforcing Canadian sovereignty objectives.

CONSULTATIONS

Meetings and consultation sessions for the proposed Highway were held in Inuvik and Tuktoyaktuk
in October 2009 and January 2010. These meetings were an important opportunity to share
information about the Project with the communities and to hear directly from residents about their
interests, questions and concerns.

The first round of meetings and consultations in October, 2009 served to provide the communities,
organizations, and regulatory agencies with an introduction to the proposed Inuvik to Tuktoyaktuk
Highway Project (see Figure 1); to identify the Project Partnership, Project status, anticipated study
and review schedule; to answer preliminary questions; and to receive advice, input and
recommendations. Key messages from the October consultations highlighted the importance of the
Husky Lakes area to the communities. Some residents of Tuktoyaktuk and Inuvik requested an
examination of other possible alignments, in particular, Alternative 2 (also known as the Upland
Route). There was a distinct interest in receiving engineering and preliminary design detail that
would be comparable to the Primary 2009 Route.

The second round of meetings and consultations, held in January, 2010, allowed the Project Team to
respond to questions and issues raised during the October 2009 consultations; to solicit community
feedback on the updated Project information; and to gauge the perceived acceptability of the
Primary 2009 Route for submission to the EISC screening process that was ongoing at that time.
The two community meetings, held concurrently in Inuvik and Tuktoyaktuk on January 14, 2010,
were well attended and the overall response arising from both meetings was that there was a high
level of support for the Highway.

A number of community members indicated their general confidence in the ability of the Inuvialuit
co-management bodies and other regulatory agencies to protect their environmental, cultural, and
socio-economic interests in relation to the Highway Project.

Following referral of the Project by the EISC to the EIRB for further assessment and review in
April 2010, community scoping sessions were held by the EIRB in Tuktoyaktuk and Inuvik. Prior to
participating in those sessions, the Project Team had received some additional input from Inuvialuit
interests on a possible further refinement of one of the alternative minor realignments being
considered by the Project Team in the vicinity of the Husky Lakes area.

This refinement, referred to as Alternative 3 (2010 Minor Realignment) recommended by Inuvialuit
interests, was presented during the scoping sessions by the Project Team as another potential
alignment that warranted further consideration. This alignment not only preserves and increases the
setback of the Highway from Husky Lakes but it would also shorten the overall length of the
Highway by about 2 km.

Following the EIRB scoping sessions, the Inuvialuit Land Administration arranged an additional but
complementary series of consultation meetings on the Highway Project in Tuktoyaktuk and Inuvik
in November of 2010. The meetings were attended by 30 people in Inuvik and 98 people in
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Tuktoyaktuk. While some were concerned with the routing, environmental, and wildlife effects, the
beneficiaries supported the concept of a highway between Inuvik and Tuktoyaktuk.

Regarding the proposed alignment of the Highway in the vicinity of the Husky Lakes, the
participants in the Tuktoyaktuk meeting expressed particular support for Alternative 2 (Upland
Route) because this route is furthest from the Husky Lakes. The Inuvik participants voiced less
concern about the realignment options under consideration, but some indicated that the Alternative
3 (2010 Minor Realignment) recommended by Inuvialuit interests was a good compromise between
the Alternative 2 (Upland Route) and the Primary 2009 Route (proposed route).

ROUTE ALIGNMENT ALTERNATIVES

Based on the community inputs from the October 2009 consultation sessions, the Project Team
conducted a more detailed evaluation of several alignment options. The alternatives that were
initially considered are illustrated in Figure 1 and include:

 Primary Alignment - the Primary 2009 Route, which is an updated and refined version of the
1977 PWC alignment, but includes a minor encroachment on the Husky Lakes 1 km setback;

 Alternative 1 – the 2009 Minor Realignment of the Primary 2009 Route to fully achieve the
Husky Lakes 1 km setback requirements; and

 Alternative 2 - the Upland Route, which diverts west from the Primary 2009 Route about 70 km
north of Inuvik and re-joins the alignment near Source 177.

Also shown in Figure 1 is the proposed Alternative 3 (2010 Minor Realignment) recommended by
Inuvialuit interests. The Project Team considers this alternative alignment in the Husky Lakes area
to be a promising route option, but has not yet been able to assess the engineering considerations
related to this option in the field. As a result, modeling results to more accurately identify the
necessary geometric design factors are not yet available. However, Alternative 3 is similar to
Alternative 1 (2009 Minor Realignment), in that it does not encroach on the Husky Lakes setback,
yet it is shorter in length at approximately 135 km. If the Inuvik to Tuktoyaktuk Highway Project is
approved, Alternative 3 would be further considered and likely adopted in the detailed design stage
based on additional information to be gathered in future survey, geotechnical and other
investigations.

Borrow material quantities and cost estimates were based on the conceptual designs for the
alignments initially considered. Table 1 summarizes the overall quantity and cost estimates for each
alignment. The quantity estimates include future upgrading of the now existing Tuktoyaktuk to
Source 177 Access Road, based on the proposed Highway design. Table 1 differentiates between
Highway surfacing material and embankment (base or subgrade) borrow material requirements.
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TABLE 1: SUMMARY OF QUANTITY AND COST ESTIMATES FOR ALIGNMENTS CONSIDERED

Element Primary 2009 Route
Alternative 1
(2009 Minor

Realignment)

Alternative 2
(Upland Route)

Estimated Highway Length 137 km 142 km 134 km

Estimated Embankment Quantity 4.5 million m3 4.8 million m3 5.4 million m3

Estimated Surfacing Quantity 250,000 m3 259,000 m3 242,000 m3

Estimated Capital Construction Cost $221,000,000 $233,000,000 $258,000,000

The estimated capital construction costs presented in Table 1 do not include royalties or
administrative fees associated with materials borrowed from sources that are on Inuvialuit owned
lands. The initial constructability and cost analysis presented in this table favours the Primary 2009
Route with minor encroachment on the Husky Lake setback area, which represented a road length
of less than 2 km.

However, based on a multiple accounts analysis that was undertaken and is presented in this EIS,
the Project Team believes that the Primary 2009 Route (with incorporation of Alternative 3 (2010
Minor Realignment) should remain in consideration for the future design of the Highway and may
even be considered the preferred final alignment.

It presents a balance of favourable and most favourable in consideration of the sub-indicators that
were considered in the analysis and does not have a sub-indicator as presented in this evaluation
where it is least favourable. Most importantly the adoption of this alternate realignment fully
respects the Husky Lakes setback without significant negative impact relative to the remaining sub-
indicators.

In particular, the Project Team believes that the adoption of this alternate realignment as part of the
total Primary 2009 Route will capitalize on several important technical and economic advantages:

 One of the lowest cost alternatives for construction;

 Requires the least borrow material to construct;

 Closer to known borrow sources;

 Reduces project footprint (less land disturbance);

 Full conformance with the Husky Lakes setback;

 Traverses less rugged terrain and makes it easier to meet the design requirements for a public
highway;

 Safer driving; and

 Easier and lower cost maintenance.
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HIGHWAY DESIGN CONSIDERATIONS

For the purposes of this EIS, the proposed Inuvik to Tuktoyaktuk Highway remains about 137 km
long and will be located entirely within the ISR (Figure 1). As previously mentioned this length could
be reduced by about two kilometres with the adoption of Alternative 3 (2010 Minor Realignment) to
fully meet the Husky Lakes setback. Approximately 71 km or 51.5% of the alignment will be
located on Inuvialuit private lands which are regulated and administered by the Inuvialuit Lands
Administration (ILA). Approximately 67 km, or 48.5% of the route will be located on Crown lands,
which are regulated and administered by Indian and Northern Affairs Canada (INAC). Granular
resource requirements for the Highway will be met using material from selected borrow sources
located in the vicinity of the Highway alignment.

The Inuvik to Tuktoyaktuk Highway will be constructed and operated to the GNWT DOT
standards/ guidelines for public highways under the management and operation of GNWT DOT.
This will allow for year round use by haul trucks and passenger vehicles according to the size and
weight limitations as defined in the Northwest Territories highway regulations. The posted speed
limit on the Highway will be 80 km/hr.

The Highway operations will require a two lane gravel roadway (8 to 9 m wide with 3:1 side-slopes)
with short span single lane bridges at select stream crossings. Assessments to date have determined
that about eight stream crossing locations will likely require a bridge. Culverts will be used for all of
the smaller streams and to manage overland surface flows. To protect the permafrost terrain along
the proposed Highway alignment, typical ‘cut and fill’ techniques commonly employed in southern
areas of the Northwest Territories and elsewhere will not be used for this Project. Such traditional
construction methods cut into protective layers of surface vegetation and organics, with the possible
results of a thawing in the permafrost below. Therefore, the current design involves the placement
of frozen fill materials directly onto the frozen surface of the tundra along the Highway alignment.

The geometric design parameters (summarized in Table 2) incorporated during the design process
were based on the operational needs of the Highway, the need to protect the permafrost layer below
the road surface, and the application of the guidelines for public highways in the Northwest
Territories. Figure 2 summarizes the design parameters for a typical highway cross section.
Geotextile fabric will be placed between the existing ground and the base of the Highway along the
entire alignment to prevent the migration of granular materials from the Highway embankment into
the permafrost.
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TABLE 2: GEOMETRIC DESIGN PARAMETERS FOR THE INUVIK TO TUKTOYAKTUK HIGHWAY

Design Parameters

Desired Design Speed 90 km/hr

Minimum Design Speed 80 km/hr

Horizontal Alignment

Desired Curve Radius 440 m

Minimum Curve Radius 250 m

Desired Sight Distance 500 m

Minimum Sight Distance 180 m

Length of Spiral 160 m

Vertical Alignment

Minimum Passing Sight Distance 605 m

Minimum Stopping Sight Distance 150 m

Minimum Sag K Value 40

Minimum Crest K Value 50

Minimum Distance between PVI 90 m

Desired Maximum Slope 3%

Maximum Slope Full Speed 6%

Cross-Section

Desired Finish Top Shoulder Rounding to Shoulder
Rounding 9 m

Minimum Finish Top Shoulder Rounding to Shoulder
Rounding 7 m

Lane Cross Fall 3%

Superelevation 6%

Side Slopes – All Sections 3:1

Embankment Height

Dry (ice poor) Till and Outwash Deposits 1.4 m

Wet (ice medium to ice rich) Till and Outwash Deposits 1.4 m to 1.6 m

Wet Silts and Clays (ice rich) 1.6 m to 1.8 m

Thick Organic Peatlands and Ice Rich Permafrost 1.8 m

Thickness of Surfacing Gravel 200 mm

Although much work has been done by the Project Team so far, it will be necessary to undertake
further engineering, environmental and heritage resource studies following approval of the Highway
to confirm borrow source quality and quantities and to further refine the Highway alignment and
stream crossing designs. This information will also be used to support follow-up regulatory
applications and approvals to permit construction of the Inuvik to Tuktoyaktuk Highway to
proceed.
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HIGHWAY CONSTRUCTION AND SCHEDULE

An important principle of the Project’s construction methodology is to complete most of the
construction activities during the winter months. This strategy offers several advantages:

 Allows the use of temporary ice/winter road construction to provide access to borrow sources,
without the need to construct more permanent all-weather access roads.

 Allows the placement of Highway base material directly onto frozen ground (with geotextile
separation layer).

 Minimizes potential effects on vegetation and soils adjacent to the actual roadway.

Following each year of winter construction, it is anticipated that most embankment settlement will
occur in the top layers of the emplaced borrow material as it thaws, dries and consolidates. Little to
no thaw is expected in the lower layers of the embankment, leading to greater Highway stability.
This is also expected to reduce potential longer term maintenance problems.

Construction activities will be limited, to the extent possible, to the planned footprint of the
Highway. A temporary winter road will run roughly parallel to the alignment and other temporary
winter roads, as necessary, will provide access to borrow sources during the winter construction
periods. Before the beginning of construction, the route will be surveyed and staked, and temporary
winter roads will be constructed to select borrow sources. Initially snow cats and small dozers will be
used to clear snow from the staked footprint. Dozers used for snow clearing will be equipped with
mushroom pads to protect the ground surface on the right-of-way. After the route is staked, the
snow is cleared, and adequate material is stockpiled at the borrow source, the construction activities
will commence.

Construction material will be loaded at the borrow sources using excavators and hauled along the
temporary winter roads using both tractor-trailer units and articulated trucks. Material will be placed
by end dump and spread with D6 and/or D7 Cats. An initial lift of approximately 300 mm to 400
mm will be placed, followed by smaller lifts, with the final surface elevation being left some 150 mm
to 200 mm higher than design to accommodate settlement.

Culvert and bridge installation will proceed along with construction of the Highway. The bridges
will typically be prefabricated as single spans that will be installed on binwall abutments. Design,
ordering and fabrication of bridges will be undertaken months before the scheduled installation so
that shipping schedules are achieved and structures and binwall materials arrive on site in time for
installation.

Stream crossings will be accommodated by temporary ice crossings on the adjacent seasonal winter
road near the bridge site. Prefabricated bridge structures will be shipped to the individual bridge
sites by truck along the constructed portions of the Highway or along the winter road. Each of the
four years of primary roadway construction and installation of drainage structures will be carried out
in a similar manner.

Final compaction, adjustments of grade to correct settlements, adjustments to culverts or installation
of additional culverts, completion of bridge construction, and placement of surfacing materials on
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the sections of Highway embankment constructed during the previous winter will be undertaken in
the following summer periods.

The Tuktoyaktuk to Source 177 Access Road provides a practical model for the construction of the
Highway:

 The Highway will be built by local and regional contractors;

 Construction will proceed from both the north and south ends;

 The Project will take advantage of the winter seasons to develop materials sources and for
construction of the main Highway embankment;

 Construction will begin by placing geotextile fabric and building forward in lifts of granular
material;

 Construction will continue in a similar way for each of the four main winter construction
seasons;

 Bridge construction and culvert installation will generally begin in the winter periods;

 Bridge completion and adjustments to culverts previously installed will generally occur during
the summer periods;

 Certain culverts, such as those to be installed across identified fish habitat, may be installed
during the summer periods; and

 Final shaping, compaction and placement of granular topping will take place on the constructed
Highway embankment in the summer periods.

Subject to completion of the EIRB review process, regulatory approvals and funding, the current
generalized construction schedule for the Inuvik to Tuktoyaktuk Highway is outlined in Table 3.

TABLE 3: GENERALIZED CONSTRUCTION SCHEDULE

Schedule Activities

Spring 2012 Initiate upgrading of Tuktoyaktuk to Source 177 Access Road to Highway Standards

Summer 2012
Complete biophysical (e.g., rare plant, wildlife, and fish), archaeological, and
engineering surveys and plans, as necessary, for permitting needed for the upcoming
year of work

October 2012
Strip and develop initial borrow source(s)

Pre-position equipment at next borrow source (e.g., pit located south of Source 177)

Nov - Dec 2012 Continue work at borrow sources, construct winter access and haul roads

Jan - April 2013 Transport, spread borrow material, construct road and install bridge(s) and culverts

June - Sept 2013 Complete installation of bridges and culverts. Compact and grade Year 1 embankment

Fall 2013 - Summer 2016 Repeat cycle of construction similar to Year 1
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ENVIRONMENTAL CONSIDERATIONS AND MITIGATION MEASURES

Climate, Air Quality and Noise

Emissions from diesel engine combustion exhaust and dust generated during the construction and
future operations phases are considered to be relatively minor. These emissions are expected to be
localized, short-term and intermittent.

Highway construction activities will be intermittent, temporary and transient in nature. Most of the
noise dust, and air emissions during the construction phase will be associated with equipment
operation and blasting activities, if required, to break up the frozen borrow material during
excavation. As indicated in Table 3, construction activities that will take place during the summer
periods will be mainly related to the completion of bridges, culvert installation, and compaction and
grading of the Highway. The diligent application of the GNWT Guideline for Dust Suppression is
expected to be effective in controlling dust created by summer activities during both the
construction and operations phases of the Highway.

While there are no local noise regulations that directly apply to construction noises, the contractors
will be directed to apply reasonable mitigation to reduce possible effects associated with
construction noise. These will include adequate maintenance of their construction equipment,
including mufflers. Blasting activities, if required, will be timed to avoid periods when sensitive
wildlife species are in the area. Prudent design, best management practices and mitigation will be
combined to reduce sound levels during the construction phase.

Examples of prudent design and management practices include:

 Limiting construction activity during sensitive periods (based on available background
information and recommendations from wildlife monitors) to reduce possible effects on wildlife;

 Effective logistics planning to minimize vehicle movements, such as the use of vans or extended
cab pick-up trucks to transport workers;

 Regular maintenance of equipment and provision of appropriate mufflers for internal
combustion engines; and,

 Minimizing and managing dust caused by construction materials handling, and the grading and
compaction of the Highway.

Permafrost Protection and Climate Change Adaptation

The Inuvik to Tuktoyaktuk Highway corridor is located entirely within the zone of continuous
permafrost. Ground temperatures are within the range of minus 2˚C to 5˚C.  Permafrost is defined 
as rock or soil material that has remained below 0˚C continuously for two or more years, without 
consideration of material type, ground ice distribution, or thermal stability. The stability of
permafrost and the stability of infrastructure constructed on permafrost depend on maintaining
ground temperatures to minimize the thickness of the active layer, and to impede thaw.

A risk-based approach for incorporating climate change into the design of highway infrastructure on
permafrost is now recommended practice. This risk-based approach is documented in the national
guidelines entitled Development and Management of Transportation Infrastructure in Permafrost Regions
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published by the Transportation Association of Canada (TAC) in May 2010. The challenge for
design and construction over thaw-sensitive permafrost terrain is to balance the capital cost of
constructing the Highway, against the long term maintenance implications. The design parameters
and construction techniques noted above are based on experience in the area and the case studies
and lessons learned as presented in the TAC guideline.

These parameters and techniques take into consideration these risks and provide mitigative
approaches in the Highway design. The two most significant elements of the design are the use of
non-woven geotextile fabric between the existing ground and placed construction material, and
maintaining a minimum thickness in the material placed, based on terrain type, to insulate the
permafrost. Other risk factors that are related to climate uncertainty are precipitation, including both
summer rain and winter snow. Key mitigative measures have been incorporated into the design
parameters to manage uncertainty related to future climate trends and extremes in the permafrost
region that this Highway will be constructed in. The measures include:

 The used of thick embankments that insulate and stabilize the active layer and the use of non-
woven geotextile fabric to assist in maintaining the integrity of the Highway embankment;

 The use of appropriately sized culverts to accommodate seasonal overland surface flows where
needed; and

 Adoption of construction methods that avoid cuts and minimize disturbance of the natural
vegetation before fill is placed.

During the Highway operations phase, given the uncertainty of the events associated with climate
change, greater vigilance and effort on the part of maintenance operators will be required including,
greater effort for spring culvert clearing and fall protection of culverts and drainage structures, more
frequent inspections, and monitoring of the performance of the infrastructure.

As with the design parameters and construction techniques noted above, the mitigative measures
proposed for the operations phase of the Highway are based on experience in permafrost regions
and the risk-based approach that is documented in the TAC May 2010 guide for Development and
Management of Transportation Infrastructure in Permafrost Regions.

Vegetation

The proposed Highway is located mainly within the Tundra Plains Level II Ecoregion, with a small
portion of the Highway alignment extending into the Taiga Plains Level II Ecoregion, near Inuvik.
The Tundra Plains Level II Ecoregion, which includes the Tuktoyaktuk Peninsula, is characterized
by fairly level topography that rises from sea level to approximately 100 m in elevation at Granular
Source 177. Lakes, ponds, and streams are common across the Peninsula.

Vegetation grows on a veneer of unfrozen organic or granular substrate overlying permafrost.
The dominant vegetation along the proposed Highway alignment is characterized by a continuous
cover of shrubby tundra species, consisting of dwarf birch, willow, northern Labrador tea, Dryas
spp., and sedge tussocks. In wetter areas, sedges, cotton-grasses, and Sphagnum moss species
dominate high-centered and low-centered polygons. Drier areas support ericaceous shrubs.
Riparian communities include wet sedge communities and taller shrubs.
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The proposed Highway also traverses approximately 2.8 km of the Taiga Plains Level II Ecoregion
near Inuvik. This Ecoregion is dominated by Canada's largest river, the Mackenzie, and its
tributaries. Taiga Plains Level II Ecoregions are characterized by open, generally slow growing,
conifer-dominated forests of predominantly spruce. The shrub component is often well developed
and includes dwarf birch, Labrador tea, and willow. Bearberry, mosses, and sedges are dominant
understory species. Upland and foothill areas and southerly locales tend to be better drained, are
warmer, and support mixed wood forests characterized by white and black spruce, tamarack, white
birch, trembling aspen, and balsam poplar.

As indicated in this EIS, the average width of the Highway footprint will be 20 to 28 m (depending
on the surface finish width) including the embankment. Considering the 137 km length of the
current preferred alignment, the total Highway footprint would directly affect approximately 383 ha
of terrain and associated vegetation.

Construction of the Highway will involve the excavation of material from borrow sites and the end-
dumping of this material over geotextile fabric placed on the frozen ground surface along the right-
of-way. These activities will affect vegetation cover through direct removal at the borrow sites and
the burial of vegetation beneath the embankment along the Highway right-of-way.

To minimize direct effects to vegetation cover, construction activities will be limited, to the extent
possible, to the planned footprint of the Highway. Care will be taken to keep heavy equipment and
trucks within the right-of-way on snow-compacted and flooded access roads and constructed road
embankments. Temporary winter access roads, constructed of snow and ice over the frozen
ground, will be used to access the borrow sites. The use of these winter access roads will also assist
in minimizing potential effects to terrain and associated vegetation.

As indicated previously, to reduce possible effects of dust on vegetation during the summer, water
will be applied. With the application of the proposed mitigation measures, effects on vegetation are
generally expected to be limited to the physical footprint and are considered to be minor in the
context of the overall Project area.

Wildlife

The Tuktoyaktuk Peninsula and Delta area in the vicinity of the proposed Highway supports a wide
variety of wildlife. Records identify 34 terrestrial mammal species that may use the proposed
Highway corridor. Key mammal species of greatest interest for the communities include caribou,
moose, grizzly bear, wolverine and fox. The local and regional abundance and distribution of these
species varies considerably depending on habitat availability and access to terrain suitable for various
life history phases, such as calving and denning.

Approximately 108 bird species, including geese, ducks, swans, raptors and upland birds, have been
recorded in the Regional Study Area. Most are migratory; but a few are year round residents.

Caribou are an important terrestrial mammal species, and have traditionally been harvested by the
residents of Tuktoyaktuk and Inuvik. Three caribou herds occur in the Regional Study Area, the
Bluenose-West herd, Cape Bathurst herd and Tuktoyaktuk Peninsula herd. All three herds’ annual
ranges overlap that of the proposed Highway alignment during part of the year, particularly the
winter.
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The proposed Highway alignment is located south of the traditional summer and fall caribou
harvesting areas, but within the spring and winter caribou harvesting areas. As well, the alignment
occurs within the Bluenose-west winter range management area. This area provides important
winter habitat for the Bluenose-West caribou herd, which is valued for subsistence harvesting year-
round by Inuvialuit communities and other Aboriginal communities outside the ISR.

Future management decisions related to the protection of wildlife and wildlife habitat for the Inuvik
to Tuktoyaktuk Highway will be based on background information; field investigations; input from
the Tuktoyaktuk and Inuvik Hunters and Trappers Committees; the Wildlife Management Advisory
Committee (WMAC) and GNWT Department of Environment and Natural Resources (ENR) and
the application of, appropriate best management practices. The objectives of wildlife management
activities along the proposed Highway will be to mitigate potentially negative effects on wildlife in
the following general ways:

 Minimize loss of habitat and reductions of habitat effectiveness via Project design;

 Minimize direct mortality due to collisions with vehicles;

 Reduce attractants at construction camps through responsible waste management and effective
environmental awareness programs;

 Reduce the volume, duration, and frequency of noise producing activities;

 Selective timing of Project activities to avoid critical periods for wildlife;

 Conformance with pre-determined setback distances from key wildlife habitat features;

 Effective transportation, storage and disposal of wastes;

 Ensure Project personnel have appropriate levels of wildlife training and awareness; and

 Encourage organizations such as the Hunter and Trapper Committees, Wildlife Management
Advisory Council and GNWT Department of Environment and Natural Resources to work
together to develop guidelines and conditions for Highway usage and follow-up with monitoring
of harvesting activities.

The GNWT Department of Transportation’s operational policies are designed to mitigate potential
impacts on wildlife and wildlife habitat. With the application of the numerous available mitigation
measures described in this EIS, effects on wildlife and wildlife habitat are generally expected to be
localized and limited and are considered to be minor in the context of the overall Project area.

Fish Resources

The proposed Inuvik to Tuktoyaktuk Highway will cross approximately 46 ephemeral and/or
permanent streams, and come near many lakes along its route. The proposed Highway alignment is
located in the vicinity of the spring, summer, fall, and winter fish harvesting area near Husky Lakes
and the Fish Lakes and Rivers management area, an area which provides important fish habitat and
historic and current subsistence harvest areas for the people of Inuvik and Tuktoyaktuk.
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Limited fish surveys have been conducted previously in streams along the proposed Highway.
These surveys identified the following fish species in some streams along the proposed Highway
route: lake whitefish, round whitefish, inconnu, northern pike, Arctic grayling, lake trout, burbot,
least cisco, ninespine stickleback, and sculpin. Actual species presence is dependent on several
habitat and watershed characteristics, often including the availability and accessibility of upstream
lakes that provide feeding, rearing, and/or overwintering habitats. It is unlikely that the streams
along the Highway route would provide overwintering habitat.

A preliminary fish habitat field reconnaissance was carried out in fall 2009, and follow-up aquatic
studies were completed in the spring of 2010 for two 25 km sections of the proposed highway
alignment, the first extending north of Navy Road (just outside Inuvik) and the second extending
south of Granular Source 177 (to the south of Tuktoyaktuk). Further site investigations will need to
be carried out in future years, matched to the phased annual construction program, to assist with the
design of the appropriate stream crossing structures including potential bridges and culverts.

The assessment of the potential effects of road construction on fish and fish habitat, and the
development of effective avoidance or mitigation measures, are major components of the proposed
Inuvik to Tuktoyaktuk Highway Project. From the perspective of fish and fish habitat protection
and management, three categories of streams are recognized along the Highway route:

 non fish-bearing: streams that are not used by fish for any part of their life cycles;

 migratory channels: ephemeral and perennial (except in winter) streams that are used by fish only
for migration during open water periods or that contribute to downstream habitat quality; and

 spawning/rearing/feeding streams: ephemeral and perennial streams that are used by one or
more life cycle stages of fish during open water periods, in addition to migration.

Based on the work completed to date, the majority of the stream channels to be crossed by the
proposed Highway are small, ephemeral streams that generally drain terrestrial upland areas or small,
shallow lakes or ponds, most of which do not provide suitable fish habitat features. For these types
of stream crossings, appropriately-sized and designed culverts will be installed and sediment and
erosion control best management practices will be employed to protect downstream aquatic
resources.

At this time, about eight of the larger streams, including Trail Valley Creek, Hans Creek and Zed
Creek, will likely need single-span bridges to minimize or prevent potential impacts on fish and fish
habitat. To the extent possible, DFO’s Operational Statement for Clear Span Bridges and sediment
and erosion control best management practices will be followed. These and other mitigation
measures to protect fish and fish habitat will be incorporated into an overall fish and fish habitat
protection plan that will be developed for the Highway construction program in consultation with
DFO. The Project Team is committed to working closely with DFO to design appropriate crossing
structures for each stream and to obtain Fisheries Authorizations, if determined to be required.

Considerable amounts of water will be required for winter access road construction and dust
suppression during summer months. It is proposed that water for these purposes will be extracted
from lakes in proximity to the Highway corridor. It is anticipated that Project water requirements
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will exceed 300 m3/day, which will trigger the need for a Type A Water Licence from the Northwest
Territories Water Board.

In addition, water withdrawals from designated lakes along the Inuvik to Tuktoyaktuk Highway
route will be conducted in conformance with the DFO Protocol for Winter Water Withdrawal in the
Northwest Territories.

With the application of the available mitigation measures, effects on fish and fish habitat are
generally expected to be localized and limited and are considered to be minor in the context of the
overall Project area.

Archaeological Resources

Within the general study region encompassing the area east of the Mackenzie River and west of the
Husky Lakes and from the coast to the southern limits of the Project area, 103 archaeological sites
have been documented. Types of sites found in this region include lithic scatters and
quarry/workshops; stone features such as tent rings, caches and cairns; hearths and fire cracked rock
concentrations; cabin remains and semi-subterranean house remains; cache pits; middens; graves;
various types of wood features; and cut/worked wood remains. A number of sites have been
confirmed to range from the Northwest Microblade tradition (over 5000 years old) to the
Paleoeskimo (as old as 4,300 years ago), through Neoeskimo representations (between 1,000 to 200
years old).

There are 12 previously recorded archaeological sites within 5 km of the proposed Highway route,
which typically represent Mackenzie Inuit occupations with some small components ascribed to the
Paleoeskimo period. Most of these sites are small camps characterized by lithic, bone and artifact
scatters, some with structural features such as tent rings, hearths, semi-subterranean house remains,
middens and caches.

An archaeological overview assessment of the proposed road route and selected borrow sources was
completed in September 2009. The main goal was to assess the archaeological potential of terrain to
be affected by this Project. The primary method used to rate archaeological potential was visual
assessment of terrain by low and slow helicopter overflight following the proposed alignment using
GPS coordinates. Potential borrow sources were also overflown and the boundaries were roughly
approximated using topographic maps. Data gathered during the overview assessment were used to
identify specific portions of the Highway Project that will require more detailed archaeological
impact assessment before the commencement of each season of construction.

No previously recorded archaeological sites occur within the Primary 2009 Route; however, the
sections of the Highway route that are closer to Husky Lakes and which cross elevated, dry terrain
are judged to have good archaeological potential.

Archaeological sites in the Northwest Territories are protected by law. In the Northwest Territories,
new regulations were enacted on June 15, 2001. These regulations provide greater protection for
archaeological artifacts and sites and require that archaeological investigations be conducted under
permit. The Project Team is committed to ensuring that archaeological and traditional sites are
protected by:
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 Conducting a survey of the road right of way and borrow sites during the summer 2012 and
2013;

 Submitting an Archaeological Impact Assessment to the PWHNC one month prior to
construction activities each year;

 Undertake any site mitigations determined by the PWHNC and Proponents’ Archaeologist;

 Abiding by the archaeological regulations in the Territorial Land Use Regulations or Terms and
Conditions set by the ILA.

Environmental Protection and Incident Response

There exists the potential for accidents or malfunctions to occur in association with any human
activity, including those proposed for the construction of the Inuvik to Tuktoyaktuk Highway.
Environmental consequences of potential accidents or malfunctions associated with the Highway
and associated aggregate borrow and construction camp activities would be primarily limited to
those related to:

 Vehicle accidents; and

 Fuel storage, transportation and handling system failures.

To reduce the potential environmental risks associated with potential vehicle/equipment accidents
or malfunctions and/or fuel management activities, several preventative and mitigation measures
will be employed. These measures and response activities are detailed in the EIS and its appendices.
In overview, preventative and mitigative measures to be employed will include:

 Implementation of best management practices to prevent or minimize the occurrence of
accidents or malfunctions;

 Ensuring that on-site contractors have industry-compliant and satisfactory Health, Safety and
Environmental (HSE) policies, programs and manuals and that they are successfully
implemented throughout the Project;

 Compliance with the terms and conditions of the necessary Inuvialuit Land Administration and
Indian and Northern Affairs Canada Land Use and Quarry permits and authorizations that will
be issued for the construction project; and

 Implementation of spill reporting, containment, and cleanup protocols in accordance to Project-
specific spill contingency plans.

The key strategy will be to prevent accidents and malfunctions through education, monitoring, and
follow-up.

Worst Case Scenario

A fundamental goal of the EIRB as set out in the IFA is to consider a potentially possible scenario
as a legitimate test by which to judge whether negative impacts to wildlife, wildlife habitat and
wildlife harvesting can be minimized to acceptable levels by mitigative and remedial measures. Such
a worst case scenario will also be used by the EIRB to establish the Developer’s potential liability.
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The Project Team determined that the most probable, although highly unlikely worst case scenario
associated with the construction and operation of the proposed Highway would involve potential
environmental damage to the Husky Lakes and effects to traditional activities and harvesting, caused
by a fuel supply truck crash on the Highway, resulting in a fuel spill of greater than 10,000 litres into
an open watercourse, which leads directly to the Husky Lakes.

The worst case scenario was further defined to assume that:

 The fuel supply truck crash occurs during spring freshet when water levels, discharge and
velocity are at their yearly peak and the potential for the greatest number of available pathways
for conveyance downstream to the Husky Lakes is present;

 The spill of diesel fuel into a fish-bearing watercourse and ultimately into Husky Lakes would
result in residents avoiding consumption of fish because of the perception that the fuel would
taint the fish;

 The fish harvest season from Husky Lakes would be lost as a result of the diesel fuel input to
Husky Lakes; and

 The fouling of fishing gear would result in replacement costs.

The detailed analysis determined that the threat of the worst case scenario occurring is considered
low due to: the short open water period, the small number of fuel truck deliveries during the open
water season; the relatively short duration of persistence of diesel in the environment; the sufficiency
of mitigation measures such as spill contingency plans employed by transportation contractors to
respond to a potential spill; and safe road and bridge design to reduce the likelihood of accidents.

However, to estimate the potential liability of the Developer for impacts of the proposed Highway
development as a result of such a worst case scenario occurring, the estimated potential monetary
loss of an entire summer season of fishing from the Husky Lakes for all residents involved in fish
harvesting was determined to be in the order of $486,000. It is also recognized by the Project Team
that this estimated worst case loss does not, however, account for the possible effects on the psyche,
spiritual or cultural values of the people who use and enjoy the Husky Lakes area.

Next Steps Towards Construction of the Inuvik to Tuktoyaktuk Highway

As evidenced by decades of planning, investigation, and consultation, the completion of the
proposed Inuvik to Tuktoyaktuk Highway has been a long standing goal of the Town of Inuvik, the
Hamlet of Tuktoyaktuk, and the residents of the Inuvialuit Settlement Region. It has also been a
stated objective of the Government of the Northwest Territories.

From the regional perspective, the Highway is predicted to help reduce the cost of living in
Tuktoyaktuk and produce a range of other benefits for both Tuktoyaktuk and Inuvik residents. It
will improve Tuktoyaktuk residents’ access to healthcare professionals and educational
opportunities. The Highway will support year-round social, recreational and tourism opportunities
and will enable family and community interactions that are currently limited to the winter months
when the ice road is open. From a National perspective, completing the Highway and connecting
Canada from Coast to Coast to Coast will address Canada’s goal of establishing a year round
transportation link to the Arctic coastline. The proposed all-weather infrastructure will be integral
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Canadian sovereignty interests in the Arctic and providing diverse economic development
opportunities for the future.

Based on the consultations that have been conducted over the past several years with the
communities, regulatory authorities and other interested parties, the Project Partners have a high
degree of confidence that the proposed Highway can proceed efficiently through the regulatory
process to permitting, construction, and responsible long-term operation and maintenance. From
many perspectives, the proposed Highway will be a key component of the Northwest Territories
future transportation system.
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ACRONYMS

Table A lists the acronyms used throughout the EIS and Table B lists the Acronyms for Units
and Elements

TABLE A: ACRONYMS

Abbreviation Definition

ABE Adult Basic Education

ABLE Adult Literacy and Basic Education

ALCIP Aboriginal Language and Cultural Instructor Program

ASTt Arctic Small Tool tradition

ATV All-Terrain Vehicle

AUDIT Alcohol Use Disorder Identification Test

BAM Beta Attenuation Monitor

BCP Building Canada Program

BDHSS Beaufort Delta Health and Social Services

BDR Beaufort Delta Region

BMPs Best Management Practices

CanNor Canadian Northern Economic Development Agency

CCME Canadian Council of Ministers of the Environment

CCP (s) Community Conservation Plan (s)

CEA Cumulative Effects Section

CEAA Canadian Environmental Assessment Act

CEPA Canadian Environmental Protection Act

CI Continuous Improvement

CIMP Cumulative Impact Monitoring Program

CMHC Canadian Mortgage and Housing Corporation

COGOA Canada Oil and Gas Operations Act

COPE Committee for Original Peoples Entitlement

COSEWIC Committee on the Status of Endangered Wildlife in Canada

CPA Canadian Petroleum Association

CWSs Canada-wide Standards

CWS Canadian Wildlife Service

DETR Department of the Environment, Transport and the Regions

DIAND Department of Indian and Northern Affairs
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TABLE A: ACRONYMS

Abbreviation Definition

DFO Department of Fisheries and Oceans, or Fisheries and Oceans Canada

DOT Department of Transportation, GNWT

DRR Department of Renewable Resources, Government of the Yukon

EC Environment Canada

ECE Education, Culture and Employment, GNWT

e.g. exempli gratia (for example)

EGT E. Gruben’s Transport Ltd.

EIRB Environmental Impact Review Board

EIS Environmental Impact Statement

EISC Environmental Impact Screening Committee

EMP Environmental Management Plan

EMS Environmental Management System

ENR Environment and Natural Resources Department, GNWT

EOSD Earth Observation for Sustainable Development of Forests

ERP Emergency Response Plan

EUB Energy and Utilities Board, Province of Alberta

FJMC Fisheries Joint Management Committee

FTE Full Time Equivalent

GDP Gross Domestic Product

GHG Greenhouse Gas

GMVF Genuine Mackenzie Valley Furs

GNWT Government of the Northwest Territories

GPS Global Positioning System

GSA Gwich’in Settlement Area

GSC Geological Survey of Canada

HADD Harmful Alteration, Disruption or Destruction

HSE Health, Safety and Environment

HSS Department of Health and Social Services, GNWT

HTC Hunters and Trappers Committee

HWMP Hazardous Waste Management Plan

IBL Inuvialuit Business List

IICP Inuvik Inuvialuit Conservation Plan
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TABLE A: ACRONYMS

Abbreviation Definition

ICC Inuvik Community Corporation

ICRC Inuvialuit Cultural Resource Centre

ICS Inuvialuit Communications Society

i.e. id est (that is)

IFA Inuvialuit Final Agreement, as Amended April 2005

IGC Inuvialuit Game Council

IHS Inuvialuit Harvest Study

INAC Indian and Northern Affairs Canada

ILA Inuvialuit Land Administration

IOL Imperial Oil Resources Ventures Limited Partnership

IRC Inuvialuit Regional Corporation

IDRC International Development Research Centre

ISR Inuvialuit Settlement Region

ITC Inuit Tapirisat of Canada

ITI Department of Industry, Tourism, and Investment, GNWT

JRP Joint Review Panel

KCAC Keeping-Clean-Areas-Clean

LICO Low Income Cut Offs

LIM Low Income Measure

LSA Local Study Area

LWD Large Woody Debris

MACA Ministry of Municipal and Community Affairs, GNWT

MBM Market Basket Measure

MEMP Mackenzie Environmental Monitoring Program

MGP Mackenzie Gas Project

MOU Memorandum of Understanding

MSC Midnight Sun Complex

MSW Municipal Solid Waste

MVAPL Mackenzie Valley Aboriginal Pipeline Ltd.

N/A Not Applicable

NAAQO National Ambient Air Quality Objectives

NAPS National Air Pollution Surveillance
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TABLE A: ACRONYMS

Abbreviation Definition

NCP Northern Contaminants Program

NCPC Northern Canada Power Commission

ND No Date

NEB National Energy Board, Government of Canada

NGLs National Gas Liquids

NNL No Net Loss

NOAA National Oceanic and Atmospheric Administration

NOGAP Northern Oil and Gas Action Program

NPRI National Pollutant Release Inventory

NRC National Research Council

NRCAN Natural Resources Canada

NT Northwest Territories

NTCL Northern Transportation Company Ltd.

NTPC Northwest Territories Power Corporation

NWT Northwest Territories

NWTLC Northwest Territories Literacy Council

NWTWB Northwest Territories Water Board

OSB Ocean Studies Board

OS Operational Statement

PDPs Pit Development Plans

PDR Project Description Report

PFB Prime Fur Bonus

PG Pasquill-Gifford

PM Particulate Matter

POPs Persistent Organic Pollutants

PWC Public Works Canada

PWNHC Prince of Wales Northern Heritage Centre

RCMP Royal Canadian Mountain Police

RIC Resource Information Committee

RKL Ripley Klohn Leonoff International Ltd.

ROW Right-of-Way

RSA Regional Study Area
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TABLE A: ACRONYMS

Abbreviation Definition

RWED Resources, Wildlife and Economic Development, GNWT

SARA Species At Risk Act

SCP Spill Contingency Plan

SNWT Spectacular Northwest Territories

Spp. Species

STD Sexually Transmitted Diseases

Subsp. Sub-species

SWD Small Woody Debris

TAC Transportation Association of Canada

TCCP Tuktoyaktuk Community Conservation Plan

TK Traditional Knowledge

TSP Total Suspended Particulate

UTM Universal Transverse Mercator

US EPA United States Environmental Protection Agency

US DOT FHWA United States Department of Transortation Federal Highway Administration

UV Ultraviolet

VC Valued Components (referring to VECs and VSCs collectively)

VEC Valued Ecosystem Component

VSC Valued Socio-Economic Component (including cultural considerations)

WMAC Wildlife Management Advisory Committee

YTG Government of the Yukon

ZOI Zone of Influence
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TABLE B: ACRONYMS – UNITS AND ELEMENTS

Abbreviation Definition

Al Aluminum

As Arsenic

B Boron

Ba Barium

Be Beryllium

˚C Celsius

Cd Cadmium

CH4 Methane

cm Centimeters

CO Carbon Monoxide

CO2 Carbon Dioxide

CO2e Carbon Dioxide Equivalent

Co Cobalt

Cr Chromium

Cu Copper

dBA Decibels

Fe Iron

Ft Feet

ha hectare

H2S Hydrogen Sulphide

Hg Mercury

hr Hour

KM or Km Kilometre

kPa kilopascal

Kt Kilotonne

kV kilovolts

kW h Kilowatt Hour

L Litre

Leq Energy Equivalent Sound Level

L/s Litres per Second

m Metre

M3 Cubic Metres
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TABLE B: ACRONYMS – UNITS AND ELEMENTS

Abbreviation Definition

m3/s Metres Cubed per Second

mg Milligrams

mg/L Milligrams per Litre

Mi. Mile

Mi.2 Miles Squared

Mm or mm Millimeters

Mn Manganese

Mo Molybdenum

m/s Metres per Second

MW Megawatt

NH3 Ammonia

Ni Nickel

N2O Nitrous Oxide

NO Nitric Oxide

No. Number

NO2 Nitrogen Dioxide

NOx Nitrogen Oxide

O Ozone

O3 Ground Level Ozone

OCs Organochlorines

Pb Lead

pH Potential of Hydrogen

psi Pounds per Square Inch

s Second

Se Selenium

Si Silicon

Sn Tin

SOx Sulphur Oxides

SO2 Sulphur Dioxide

SO3 Sulphur Trioxide

Sr Strontium

Te Tellurium



EIRB File No. 02/10-05
May 2011

ISSUED FOR USE liv

EIS Inuvik to Tuktoyaktuk Highway.doc

TABLE B: ACRONYMS – UNITS AND ELEMENTS

Abbreviation Definition

Th Thorium

Tl Thallium

U Uranium

V Vanadium

μm Micrometers
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DEFINITIONS

The following definitions provide guidance for the purposes of the environmental impact review
process.

TABLE C: DEFINITIONS

Term Definition Source

Airshed The air supply of a given region; also the geographical area covered
by such an air supply. In terms of air quality, it is the space in
which air emissions interact.

Merriam-Webster’s
Dictionary

Archaeological
Artifacts

Defined as any tangible evidence of human activity that is more
than 50 years old, in respect of which an unbroken chain of
possession cannot be demonstrated.

Northwest Territories
Archaeological Sites

Regulations

Archaeological Site Defined as a site where an archaeological artifact is found. Northwest Territories
Archaeological Sites

Regulations

Cumulative Effects Changes to the environment that "are likely to result from the
project in combination with other projects or activities that have
been or will be carried out".

CEAA

Developer A person, the government, or any other legal entity owning,
operating or causing to be operated any development in whole or in
part in the Inuvialuit Settlement Region (ISR), and includes any co-
contractant of such owner or operator.

IFA s.2

Development (a) any commercial or industrial undertaking or venture, including
support and transportation facilities related to the extraction of
non-renewable resources from the Beaufort Sea, other than
commercial wildlife harvesting; or

(b) any government project, undertaking or construction whether
federal, territorial, provincial, municipal, local or by any Crown
agency or corporation, except government projects within the
limits of Inuvialuit communities not directly affecting wildlife
resources

IFA s.2

Environment Means the components of the Earth, and includes:

(a) land, water and air, including all layers of the atmosphere,

(b) all organic and inorganic matter and living organisms, and

(c) the interacting natural systems that include components
referred to in paragraphs (a) and (b).

CEAA s.2

Environmental
Assessment

Means, in respect of a project, an assessment of the environmental
effects of the project.

CEAA s.2

Environmental Effect Means, in respect of a project,

(a) any change that the project may cause in the environment,
including any change it may cause to a listed wildlife species, its
critical habitat or the residences of individuals of that species,
as those terms are defined in subsection 2(1) of the Species at
Risk Act,

CEAA s.2
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TABLE C: DEFINITIONS

Term Definition Source

(b) any effect of any change referred to in paragraph (a) on

i. health and socio-economic conditions,

ii. physical and cultural heritage,

iii. the current use of lands and resources for traditional
purposes by Aboriginal persons, or

iv. any structure, site or thing that is of historical,
archaeological, paleontological or architectural significance,
or

(c) any change to the project that may be caused by the
environment.

Exclusive Right to
Harvest

Means the sole right to harvest the wildlife referred to in paragraphs
12(24)(b) and (c) and 14(6)(b) to (d), to be allocated the total
allowable harvest and to permit non-Inuvialuit to harvest any such
wildlife.

IFA s.2

Fish Habitat Means the spawning grounds and nursery, rearing, food supply and
migration areas on which fish depend directly or indirectly in order
to carry out their life processes.

Fisheries Act

Follow-up Program Means a program for

(a) verifying the accuracy of the environmental assessment of a
project, and

(b) determining the effectiveness of any measures taken to mitigate
the adverse environmental effects of the project.

CEAA s.2

Furbearers Means all species of game that are or may be harvested by trapping
and, for greater certainty but without limiting the generality of the
foregoing, includes: Castor including beaver; Alopex including
white fox, arctic fox; Lutra including otter; Lynx including lynx;
Martes including martens and fishers; Mephitis including skunk;
Mustela including ermine, weasel, least weasel and mink; Ondatra
including muskrat; Tamiasciurus including red squirrel; Vulpes
including red, cross, black and silver fox; Gulo including wolverine;
Canis including wolves and coyotes; Marmota including marmots;
Lepus including hares; Spermophilus including ground squirrels; but
does not include

members of the genus Ursus including black and grizzly bears;

IFA s.2

Gross Domestic
Product

Defined as the complete unduplicated value of the goods and
services produced in an economic territory of a country or region
during a specific period of time.

Statistics Canada
2009a

Inuvialuit Those people known as Inuvialuit, Inuit or Eskimo who are
beneficiaries under [the Inuvialuit Final Agreement] by reason of the
settlement of their claim to traditional use and occupancy of the
land in the ISR and who are represented by the Committee for

Original Peoples‟ Entitlement (COPE) and, where the context
requires, includes the Inuvialuit Regional Corporation, the

IFA s.2
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TABLE C: DEFINITIONS

Term Definition Source

Inuvialuit Land Corporation, the Inuvialuit Development
Corporation, the Inuvialuit Investment Corporation, the Inuvialuit
community corporations and any other corporation, trust or
organization controlled by the Inuvialuit that may be established by
or pursuant to [the Inuvialuit Final Agreement].

Inuvialuit includes the Inuvialuit Game Council and the Hunters
and Trappers Committees.

Inuvialuit Corporations Means the Inuvialuit Land Corporation, the Inuvialuit
Development Corporation, the Inuvialuit Investment Corporation,
the Inuvialuit Regional Corporation, the Inuvialuit community
corporations, and any other corporations controlled by the
Inuvialuit established by or pursuant to this Agreement.

IFA s.2

Inuvialuit Lands Means all lands provided to the Inuvialuit by or pursuant to the
IFA.

IFA s.2

Inuvialuit Settlement
Region

Means that portion of the Northwest Territories shown in Annex A
of the IFA.

IFA s.2

Invasive Plants Refer to plant species (native or introduced) that have the ability to
out-compete native species when introduced into a particular
environmental setting.

Haber 1997

Life of the Project The planned length of time the development will be operational, as
determined by the Developer in its Project Description.

EIRB

Local Study Area The area within 0.5 km of the Highway center-line (1 km total
width).

Mitigation Means, in respect of a project, the elimination, reduction or control
of adverse environmental effects of the project, and includes
restitution for any damage to the environment caused by such
effects through re-placement, restoration, compensation or any
other means.

CEAA s.2

Noise Loud, unwanted, unpleasant or unexpected sound.

Permafrost
A ground condition of either soil or rock that remains at or below
0ºC for long periods. The minimum period is at least one full year.

TAC 2010

Precautionary
Principle

Where there are threats of serious or irreversible damage, lack of
full scientific certainty shall not be used as a reason for postponing
cost-effective measures to prevent environmental degradation.

CEPA 1999

Project
Means, in relation to a physical work, any proposed construction,
operation, modification, decommissioning, abandonment or other
undertaking in relation to that physical work.

CEAA, s.2

Propagule
A structure in a plant from which a new individual may arise, and
which may often also be a unit of dispersal.

Begon et al. 1990

Regional Study Area
The area within 15 km of the Highway center-line (30 km total
width).
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TABLE C: DEFINITIONS

Term Definition Source

Residual Effects
Residual effects are those effects remaining after the application of
appropriate mitigation/ management measures.

Resource Use

Defined as subsistence and recreational use of well managed
renewable resources is desirable and consistent with their
conservation.

Community of
Tuktoyaktuk et al.

2008; Community of
Inuvik et al. 2008

Responsible Authority
In relation to a project, means a federal authority that is required
pursuant to subsection 11(1) to ensure that an environmental
assessment of the project is conducted;

CEAA, s.2

Subsistence Usage

Means:

a) with respect to wildlife other than migratory game birds,
migratory non-game birds and migratory insectivorous birds,
subject to international conventions, the taking of wildlife by
Inuvialuit for their personal use for food and clothing and includes
the taking of wildlife for the purpose of trade, barter and, subject to
section 12, sale among Inuvialuit and trade, barter and sale to any
person of the non-edible by-products of wildlife that are incidental
to the taking of wildlife by Inuvialuit for their personal use; and

b) with respect to migratory game birds, migratory non-game birds
and migratory insectivorous birds, subject to the Migratory Birds
Convention Act, the taking of such birds by Inuvialuit for their
personal use for food and clothing, and includes the taking of such
birds for the purpose of trade Inuvialuit and trade, barter and sale
to any person of the non-edible parts of such permitted under
regulations made pursuant to Migratory Birds Convention Act.

IFA s.2

Sustainable
Development

Development that meets the needs of the present without
compromising the ability of future generations to meet their own
needs

Brundtland
Commission

Valued Component
The components of the environment that are valued by society are the
recommended focus of an assessment.

Beanlands and
Duinker 1983

Valued Ecosystem
Component

Environmental attributes or components identified as a result of a
social scoping exercise as having legal, scientific, cultural, economic,
or aesthetic value.

Sadar 1994

Valued Socio-
Economic
Component

The socio-economic and cultural components, identified as a result
of a social scoping exercise, that have a positive direct or indirect
influence on the lives and circumstances of people, their families
and their communities.

MVEIRB 2007

Wildlife All fauna in a wild state other than reindeer. IFA s.2
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For the purposes of these Terms of Reference, the following pairs of terms have the same meaning
and may be used interchangeably in this document:

TABLE D: TERMS WITH THE SAME MEANING

Term 1 Other Term(s)

Highway Project

Development Project

Developer Proponent, Project Team, Project Partnership

Effect Impact

Environmental Assessment Impact Assessment, Impact Review

Please note that all references in this document to the IFA are to: The Inuvialuit Final Agreement,
As Amended, Consolidated Version, April 2005.
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TABLE E: CONDORDANCE TABLE

ToR
Section

Information Requested EIS Location

4.0 Executive Summary Executive
Summary

5.0 Introduction 1.0

5.1 Introduction to the Developer, Consultants, Contractors and key personnel that
prepared the EIS. Contact information and record of the environmental performance.

1.1, 1.1.1,
1.1.2

5.2 Contextual Summary of the Development

Brief summary of the development, location, components, phases, spatial extent,
temporal extent, workforce, and equipment, associated activities, schedule, and cost.

1.2

5.3 Purpose and Justification, including any regional and national interests. 1.3

5.4 Development Setting

General overview of the geographic, ecological, social, economic and cultural setting
and similar information for all considered alternatives.

1.4

5.5 Permits and Authorizations and all land-tenure requirements (including area and
ownership), and on any non-regulatory requirements that may be needed for the
development to proceed.

1.5

5.6 Study Strategy and Methodology

Steps in EIS Preparation.

Approach, strategy, and methodology and justification.

Guidance documents or BMP’s used or modified for proposed construction and
operation – Plus, justification for modifications. How EIRB Goals and Principles were
incorporated into the EIS Methodology.

1.6

5.6.1 Traditional Knowledge

How TK influenced assessment results and overall Project design. Includes, details of
how the Developer and TK holders have worked together; where TK and scientific
knowledge differed and how these differences were resolved; TK Study methodology;
How TK was gathered and verified. Summary of issues, concerns, and
recommendations arising from TK studies. Discusses how, issues, concerns, and
recommendations were responded to.

1.6.1, 1.6.3,
1.6.5, 3.1.2,
3.1.9, 3.1.9,
3.1.10, 3.1.10,
4.1.2, 4.3.9,
6.0

5.6.2 Engagement and Consultation

Issues and concerns raised by potentially affected parties, including communities,
regulators and other reviewers. How these issues and concerns have been or will be
addressed.

1.6.2

Summary of the public engagement process in the EIS, including the following:

Community, competent authority or Party contacted;

Contact names;

Dates of contact;

Communication/consultation format ; and

Reason(s) for communication/consultation, and topic(s) of discussion, including the
issues and concerns that were raised, and how the issues and concerns were responded
to and/or resolved.

1.5, 1.5.1,
1.5.7, 1.5.2,
1.6.1, 1.6.2,
1.6.3, 1.6.4,
3.2.8, 3.2.9,
4.3.5, 4.3.6,
4.3.7, 5.3,
Appendix B
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Any commitments made by the Developer as a result of the communication/
consultation.

1.6.1, 1.6.2,
1.6.4, 4.4.3

How the planning, design and/or implementation of the proposed development was
influenced and/or changed as a result of consultation and by any issues and concerns
raised.

1.6.5, 2.1.1,
2.1.2, 2.1.2,
2.2.1, 2.2.4,
2.2.7,4.4.5, 6.0

5.6.3 Recognition of IFA and CPP

Potential development affects on the various land categories identified in applicable
community’s CCP. Demonstration that Developer has reviewed applicable CPPs and
consulted with appropriate communities and organizations about any potential
conflicts. Mitigation measures and commitments to eliminate potential impacts
potentially caused by the development to identified category lands and waters.
Environmental Management Integration Plan: demonstration of how information and
guidelines from CCPs and other regional plans will be adhered to and complied with.

1.5, 1.6.2,
1.6.3, 3.0, 4.0,
6.0

5.6.4 Sustainability Goals

Summary of how the principles of sustainability were incorporated into the Project and
how sustainability goals have been achieved.

1.6.4

Provides a methodology and list of indicators used. 1.6.4

The extent to which the development makes a positive overall contribution towards
environmental, social, cultural and economic sustainability – locally, regionally,
territorially, and nationally.

1.6.4, 4.0, 5.3,
5.4

How the planning and design of the development have considered how it affects
achieving sustainable development.

1.6.4, 2.0, 4.0

How monitoring, management and reporting systems have incorporated indicators of
sustainability.

1.6.4, 4.0, 6.0,
7.0

How the public and communities have been given opportunity to participate in and
contribute to the planning and design of the development and that their views have
been considered in the review process.

1.6.2, 2.0,
Appendix B

5.6.5 Precautionary Principle

Identifies which Project components may warrant a precautionary approach. Discusses
the potential for serious or irreversible adverse impact to the environment as a result of
the Project and how they can be avoided. Describes ways to reduce the risk to the
environment, including a discussion of Project design and available technology with
respect to effectiveness and cost.

1.6.5, 2.2, 3.0,
4.0, 5.0, 6.0

6 Detailed Project Description

Plus, required management plans, and management related activities. 1.5, 2.0, 4.0,
6.0, 7.0,
Appendix E

6.1 Alignment Alternatives

Information on the preferred alignment and the alternatives considered. 2.1, 2.2
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ToR
Section

Information Requested EIS Location

Plus, information on the nature and rationale for any changes since the Project
Description submission.

1.6.2, 2.0, 2.1,
2.2

6.2 Scope of Project Components and Activities

Description of Project components, their timing, and location. 2.0, 2.6

Description of related Project activities, their timing and location. 2.0, 2.6, 4.0,
7.0

Including as applicable: Construction, operation and maintenance; Closure,
decommissioning and restoration; Modification; and Abandonment of permanent and
temporary structures.

2.6

6.3 Development Phases and Schedule

Location, spatial and temporal extent of Project components and activities as they
relate to workforce, roles and responsibilities of governing agencies; and costs.

2.7

6.3.1 New Work and Additional Field Studies Required

Discussion of field work conducted, since filing the Project Description, and any
additional field work proposed to be conducted, including a schedule and how results
may affect the environmental review and the final decision on the development.
Explanation of why this work wasn’t included in the current development submission.

2.7.7

6.4 Life of the Project

How this development fits with the overall goals, objectives, and long term planning of
the Government of the Northwest Territories (GNWT) for Territorial Highways.
Including: responsible governing bodies, funding sources, anticipated use, government
response to increased use, contribution of the Project to the objectives of the
Government of Canada.

2.7.5,

2.8

6.4.1 Other Parties

Roles and responsibilities of the Hamlet of Tuktoyaktuk and the Town of Inuvik to
support and promote this development proposal, including long-term management.

2.7.5

7 Consideration of Alternatives

7.1 Alternative Means of Carrying out the Project

Discussion and analysis of alternative technical and economical options, their feasibility,
environmental effects, and how they contribute to sustainable development in the ISR.

1.6.2, 2.1, 2.2,
2.3, 2.4, 2.5,
4.0

Evaluation of relationships and interactions among the various components of the
ecosystem, including affected communities.

2.2, 4.0

Discussion of environmental effects, and technical and economic feasibility for the
preferred option and comparison to alternatives.

2.2, 4.0,
Appendix F

Criteria and/or constraints used to identify any alternative means as acceptable or
unacceptable, and how these criteria and/or constraints were applied.

1.6.2, 2.1, 2.2,
3.0, 4.0

Rationale for selection of route and rejection of alternatives. Identification of the
environmental effects of the various route alternatives.

1.6.2, 2.2.6,
2.2.7, 4.2
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ToR
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Information Requested EIS Location

7.2

Alternative Route Options

A description of each alternative route considered and the criteria for selecting them. 1.6.2, 2.1.2,
2.2

Environmental assessment of the alternatives to substantiate their inclusion as viable
alternatives.

2.2, 4.2

How or why they are not environmentally, technically and/or economically feasible
(constraints), and the rationale for rejecting any alternatives that are excluded from
further assessment.

2.1, 2.2, 2.3,
2.7.6

How community engagement/consultation, TK and valued components (from the
impact assessment) have influenced these determinations.

1.6.1, 1.6.2,
1.6.3

Answers to the following safety questions:

What makes the preferred alignment safer than the alternative routes?

Which parts of the alternate routes are dangerous and why?

How many dangerous areas are present in each of the three routes?

How much additional risk is posed by these dangerous features, compared to the
preferred alignment?

What mitigations can be put in place to alleviate these additional risks?

What is the cost of these additional risk mitigation features?

What sources of information were used in these determinations?

2.1, 2.2, 2.3,
2.4, 2.7

8.0 Key Issues and Study Area Boundaries

8.1 Key Issues

Identification of VCs, for which effects have been predicted, and justification of the
methods used to select them.

4.1, 4.1.2

8.2 Study Boundaries

8.2.1 Spatial Boundaries

Description of the boundaries used to assess each biophysical or socio-economic
element, for all components of the development.

4.1.3

Justification and rationale for all of the study area boundaries. 4.1.3

Description of the boundaries in a regional context showing existing and planned
future land use, surface disturbance, and any current infrastructure.

3.2.9, 4.1.3

8.2.2 Temporal Boundaries

Description of temporal boundaries for construction, operation, maintenance, and
where relevant, closure, decommissioning and restoration of the sites affected by the
development.

2.6, 2.7, 4.1.3

Discussion of seasonal and annual variations of environmental components, as
applicable, in relation to each phase of the development.

2.6, 2.7, 4.1.3
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9 Existing Environment and Baseline Information

Identification of all potential direct and indirect biological, physical and human
elements which could be affected by the proposed development, focusing on relevant
issues and considering historical conditions.

3.0

List of Elements and Goal statements, plus any additional elements identified by the
developer. Justification for any deviation from the elements used in the EIRB goals.

4.0

Details on any data manipulation, including accuracy assessments, confidence intervals,
and margins of error.

3.0

9.1 Biophysical Environment

Demonstration of the Developer’s understanding of the biophysical environment of
the proposed development area, through the presentation of appropriate and current
data on the following:

3.1

Terrain, Geology, Soils and Permafrost; 3.1.1

Climate; 3.1.2

Air Quality; 3.1.3

Noise; 3.1.4

Water Quality and Quantity; 3.1.5, 3.1.6

Fish and Fish Habitat; 3.1.7

Wildlife and Wildlife Habitat; 3.1.9

Birds and Bird Habitat; and 3.1.10

Vegetation. 3.1.8

9.2 Human Environment

Demonstration of the Developer’s understanding of the Human environment of the
proposed development area, through the presentation of appropriate and current data
on the following:

3.2

Demographics; 3.2.2

Regional and Local Economies; 3.2.3

Education, Training and Skills; 3.2.4

Infrastructure and Institutional Capacity; 3.2.5

Human Health and Community Wellness; 3.2.6

Socio-cultural Patterns; 3.2.7

Harvesting; 3.2.8

Land Use; and 3.2.9

Heritage Resources. 3.2.10

10 Impact Assessment

Methods used for the environmental effects assessment, in sufficient detail so the
reviewers can understand the rationale, logic, assessment process, and how conclusions
were reached.

4.1, 4.2, 4.3,
4.4, 4.5
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Description of environmental effects of all development components over all phases of
the development, including long-term operations and maintenance, including: Direct,
indirect, reversible, irreversible, short-term, long-term, and cumulative;

4.0, 5.0

The location, extent, and duration of affected elements and their overall impact; 4.1, 4.2, 4.3

Focus on the biophysical and socio-economic elements (valued components) identified
for the development;

4.0

Reference of impacts to elements and goal statements; 4.0

Quantified confidence levels for impact predictions that can be used in follow
monitoring programs to verify predictions; and

4.0, 5.4.1

Consideration of the historic biophysical and human environment conditions in impact
assessment and mitigation/ reclamation plans.

1.6.2, 3.0, 4.0,
5.0, 6.0

10.1 Biophysical Components

Potential impacts of the Project on physical environment VECs. 4.2

Assessment of the Areas of Concern. 4.0

The nature of potential impacts and how conclusions were reached, for each VEC. 4.2, 5.4.1

Clear description of the path from the baseline (current) conditions, to potential
impacts, mitigation, residual impacts and determination of significance.

4.2

Consider how natural variation or events (e.g., Climate Change) could affect the
descriptions of Project impacts.

2.6, 3.1.2, 4.5

10.1.1 Terrain, Geology, Soils, and Permafrost

Potential impacts of the Project on terrain, geology, soils and permafrost, including a
consideration of:

4.2.1

Slope and soil stability; 4.2.1

Erosion on overland low angle sloping terrain; 4.2.1

Subsidence; 4.2.1

Granular resource extraction areas (include quantity and quality of granular resources); 4.2.1

Thaw slumps and compaction of organic peatlands and potential for melt of ice-rich
ground;

4.2.1, 4.2.6

Drainage beside and beneath the road; 4.2.1, 4.2.4

Channelization and non-channelization flow; and 4.2.1, 4.2.4

Consideration of mitigation to prevent degradation of permafrost. 2.6, 4.2.1
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With respect to potential impacts of the Project on permafrost, include the
consideration of:

Permafrost as a design feature in the road bed; failure modes analysis and associated
contingency plans;

Thermal condition, active layer thickness, thaw depth, distribution and

Stability;

Ice rich soils (thaw settlement, thermokarst) permafrost thaw and related settlement;

Frost heave of frost susceptible soils in thin permafrost as well as seasonally frozen
soils;

Thaw or settlement-related impacts on drainage and surface hydrology; and

Shorelines, channels, taliks.

2.6, 4.2.1,
4.2.4

Combined impacts of the Project and tundra fires. 4.5.4

10.1.2 Air Quality

Potential impacts of the Project on air quality including a consideration of: the Project
activities and components which would be sources of air emissions;

4.2.2

Emissions of concern by source for each Project phase, including quantity, timing and
duration, normal operation conditions and upsets;

4.2.2

If appropriate, secondary particulate matter, diesel particulate matter, and air pollutants
on the List of Toxic Substances in Schedule 1 of CEPA Registry;

4.2.2

Air quality parameters that could be affected by these emissions; 4.2.2

Acid deposition; 4.2.2

How changes in air quality could impact humans, wildlife and vegetation (short-term
and long-term over the Project lifespan);

4.2.2, 4.2.6,
4.2.7

Ice fog, visibility; and 4.2.2

Terrain. 4.2.2

Also includes:

Discussion of relevant territorial, provincial and federal air quality standards or
guidelines, including their purpose and use in relation to the Project phases;

Consideration of the CCME’s guidance document (CI and KCAC); and

Discussion and evaluation of dust suppression techniques.

3.1.3, 4.2.2

10.1.3 Noise

Potential impacts of Project-related noise, including a consideration of:

Project components or activities that could produce noise levels of concern, including
source location, timing and duration;

4.2.3

Terrain and weather; 4.2.3

Disturbance to fish, wildlife and birds including barren-ground caribou and grizzly bear; 4.2.3, 4.2.5,
4.2.7

Disturbance of harvest and recreational activities, including tourism; 4.2.3

Potential impacts to harvesting activities; 4.2.3
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Impacts to communities; 4.2.3

Discussion of relevant territorial, provincial and federal noise standards or guidelines,
including their purpose and use in relation to the Project phases;

3.1.4, 4.2.3

Comparison of anticipated noise levels along the highway with current industrial,
municipal or ambient noise levels;

3.1.4, 4.2.3

Assessment of the potential health impacts related to Project-related changes in noise
levels, including potential impacts of sleep disturbance and annoyance; and

4.2.3

Description of the proximity of the Project to sensitive receptors and environmental
elements.

4.2.3

10.1.4 Water Quality and Quantity

Potential impacts of the Project on water quality and quantity, including a consideration
of: Changes to surface drainage patterns and surface water hydrology including changes
caused by Project-related impacts on terrain, soils and permafrost;

4.2.4

Hydrogeological resources; 3.1.6, 4.2.4

Drinking water quality for humans and wildlife; 3.1.5, 4.2.4

Recreational water quality; 3.1.5, 4.2.4

Discharge or seepage of wastewater effluent, contaminants, chemical additives; 4.2.4, 4.3.4,
4.4.3

In-stream activities (e.g. watercourse crossings); 4.2.4

Changes to water quality at water crossings (bridges, culverts and other wetted areas); 4.2.4

Changes to water quality due to thaw slumps; 4.2.4

Erosion, sediment deposition, sediment re-suspension; 4.2.4

Dust and dust suppression; 4.2.4

Increased turbidity; 4.2.4

Subsidence; 4.2.4

Slope stability; 4.2.4

Flow or water levels including the formation of frost bulbs and related icings at
watercourse crossings;

4.2.4

Water withdrawal and volume of withdrawal; and 1.5.1, 4.2.4

Gravel extraction. 1.5.1, 4.2.4

10.1.5 Species of Concern

Consideration of any change that the Project may cause to a listed wildlife species, its
critical habitat, or the residences of individuals of that species, as outlined in subsection
2(1) of SARA.

4.2.7

Discussion of the potential impacts of the Project on species of concern and proposed
mitigation in relation to applicable legislation, policy, management plans, recovery
strategies, action plans or land use planning initiatives.

4.2.7
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10.1.6 Fish and Fish Habitat

Potential impacts of the Project on VECs related to fish and fish habitat, including:
Proposed watercourse crossings and temporary vehicle crossing methods;

4.2.4, 4.2.5

Standards or guidelines related to watercourse crossings that would be applied; 1.5.1, 4.2.4,
4.2.5

Relevant policies, management plans or other measures to protect or enhance fish and
fish habitat, including timing restrictions, protected areas or regulations;

1.5.1, 4.2.4,
4.2.5

Disruption of sensitive life stages or habitat including loss of substrate habitat, known
sensitive or important sites;

4.2.4, 4.2.5

Features such as in-stream structure, riparian zones, water quality and flow regimes; 3.1.5, 3.1.6,
3.1.7, 4.2.4,
4.2.5

Impacts on food resources; 4.2.5,4.3.7

Impacts on water quality or quantity; 4.2.4, 4.2.5

Distribution or abundance; 4.2.5

Sensitive or important areas or habitat; 4.2.5

Contaminant levels in harvested species that could be changed by the Project, if
applicable;

4.2.5

Fish health and condition; 4.2.5

Blockages to movement; 4.2.5

Blasting (if required); 4.2.5

Dredging or disposal of sediments; 4.2.5

Underwater noise associated with Project activities; 4.2.5

Water withdrawal; 1.5.1, 4.2.5

How Project-related changes in harvest pressures could impact the resource; 4.2.5, 4.3.7

Effects to fish populations and harvest activities; 4.2.5

Description of any works that may result in potential impacts to fish and fish habitat
that cannot be avoided or mitigated, and that may result in harmful alteration,
disruption, or destruction (HADD) on fish habitat;

4.2.5

The condition(s) to which the ROW (instream and riparian) and temporary work areas
would be reclaimed or restored, and maintained once construction has been completed;

4.2.5

Criteria for evaluating the success of mitigation or reclamation measures, and indicate
when and how this evaluation would be conducted; and

4.2.5, 5.4.1,
6.0, 7.0

The monitoring program for fish and habitat resources of waterbodies along the
highway corridor.

4.2.5, 7.0

10.1.7 Wildlife and Wildlife Habitat

Potential impacts of the Project on VECs related to wildlife or wildlife habitat,
including a consideration of: Direct and indirect alteration of habitat including Project
footprint impact;

4.2.7
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Visual or auditory disturbance, including habitat avoidance and effective habitat loss in
relation to Project facilities or activities;

4.2.7

Wildlife mortality due to harvesting and vehicle collisions; 4.2.7

Disruption of sensitive life stages or habitat; 4.2.7

Wildlife movement patterns, home ranges, distribution and abundance; 4.2.7

Sensitive or important areas or habitat; 4.2.7

Population cycles; 4.2.7

Predatory-prey relationships; 4.2.7

Increased human-wildlife interactions; 4.2.7

How Project-related changes in harvest pressures could impact the resource; 4.2.7, 4.3.7

Contaminant levels in harvested species that could be changed by the Project; 3.1.9, 4.2.7

Wildlife health and condition; and 4.2.7

Discussion on the duration and geographic extent of potential impacts in relation to
how wildlife populations and harvest activities could be affected.

4.2.7, 4.3.7

10.1.8 Birds and Bird Habitat

Potential impacts of the Project on VECs related to birds and bird habitat, including a
consideration of: Disruption of sensitive life stages or habitat;

4.2.7

Direct and indirect alteration of habitat including footprint; 4.2.7

Sensitive or important areas or habitat; 4.2.7

Visual or auditory disturbance, including habitat avoidance in relation to

Project facilities or activities and light disturbance;

4.2.7

Bird distribution or abundance; 4.2.7

Contaminant levels in harvested species that could be changed by the Project; 4.2.7

Bird health and condition; 4.2.7

How Project-related changes in harvest pressures could impact the resource; 4.2.7

Project-induced subsidence; 4.2.7

Highway maintenance; 4.2.7

Attraction of predators of birds and bird eggs to the Project, or the provision of nesting
or denning habitat for predators and scavengers;

4.2.7

Potential mortality from collisions with temporary or permanent tall structures or wires; 4.2.7

Potential mortality from vehicle collisions. 4.2.7

10.1.9 Vegetation

Potential impacts of the Project on vegetation, including consideration of: Alteration or
loss of species, or vegetation assemblages that are rare, valued, protected or designated
sensitive or important areas or habitat;

4.2.6

Sensitive or important areas; 4.2.6
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Introduction of non-native and/or invasive species; 4.2.6

How road dust might impact vegetation and surface albedo near highway; 4.2.6

How changes might impact permafrost and the highway itself; 4.2.6

Changes to the soil, hydrological or permafrost regimes; 4.2.1, 4.2.4,
4.2.6

Re-establishment of vegetation and reclamation of borrow sites and other disturbances; 2.6.8, 4.2.6

How Project-related changes in harvest pressures could impact vegetation resources; 4.2.6, 4.3.6,
4.3.7, 4.3.8

Changes in contaminant levels in harvested species that could be changed by the
Project, including parts of plants such as roots, leaves and berries; and

4.2.6

Vegetation control. 4.2.6

10.1.10 Biodiversity

Discussion about changes to the biodiversity of the Study Area(s) during construction,
operations and any post-reclamation and the significance of these changes in a local and
regional context. Description of how the Project could result in changes to biodiversity,
including a consideration of: Ecosystem and habitat loss;

4.2.2, 4.2.5,
4.2.6, 4.2.7

Habitat fragmentation/ barriers to movement and gene flow; 3.1.9, 4.2.7

Ability of habitat or species to recover; 4.2.6,4.2.7

Response to edge effects; 4.2.7

Species distribution and abundance; 4.2.6, 4.2.7

Invasive/non-native species; 4.2.6

Changes to special management areas; 4.3.8

Pollution – spills, runoff, water and emissions to air; 4.2.2, 4.2.4,
4.4

Species of special management concern; 3.1.7, 3.1.8,
3.1.9, 3.1.10,
4.2.6, 4.2.7

Project-related changes in harvest levels; and 4.2.7, 4.3.7

Changes to important habitat areas. 4.2.7

10.1.11 Country Foods

Linkages and related sources of contaminants and other impacts in relation to the
potential for contamination of country foods.

3.1.9, 3.2.6,
4.3.7

Identification of which country foods are consumed, or expected to be consumed,
contaminants of concern, and an indication of whether transport pathways of
contaminants into country foods will result from the proposed Project and associated
activities.

3.1.9, 3.2.6,
4.3.7
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10.2 Human Environment Components

10.2.1 General

Positive and negative impacts of the Project on the VCs selected for the human
environment.

4.3, 5.4.1

Potential changes to social, cultural, and economic conditions that may occur as a result
of Project-related biophysical impacts.

1.6.2, 4.3,
4.4.5,
Appendix F

Social, cultural, and economic impacts, both positive and negative, of year-round access
between Tuktoyaktuk and Inuvik, and opened access to harvesting areas and areas of
ecological and cultural importance.

1.6.2, 4.3,
Appendix F

Direct and indirect impacts of the Project that may enhance and/or impair the current
social, cultural, and economic ways of life in the communities, and community
aspirations for the future.

1.6.2, 3.2.10,
4.3,
Appendix F

The needs and interests of various segments of the local populations (e.g. youth, Elders,
women, harvesters), and how the Project may affect each of them.

1.6.2, 3.2.4,
4.3

Possible reactions to Project-related effects, as well as the capacity of local residents,
communities, and institutions to respond to the Project.

1.6.2, 4.3

How people, communities, institutions, and governments might be expected to adapt
to Project-induced changes to the human and biophysical environments.

4.3

Local residents’ perceptions of impacts and how these are grounded in their culture,
social organization, and historical experience.

1.6.2, 4.3

The limitations of this study in identifying any of the potential effects. 4.3

How mitigation would address impacts experienced by residents: by age group, gender
and ethnicity (where appropriate).

4.3, 5.4.1, 6.0

How Inuvialuit organizations will be involved in the development, application and
ongoing evaluation of mitigation measures. Parties responsible for the implementation
of mitigation measures and how a lack of resources and/or information may have the
potential the effectiveness of mitigation measures.

1.5.1, 4.2, 4.3,
6.0

10.2.2 Demographics

Potential impacts of the Project on demographics and mobility, including a
consideration of:

4.3.1

Age and gender; 4.3.1, 4.3.2

Residence patterns; and 4.3.1

In/out migration, by community and for the Inuvialuit Settlement Region (ISR). 4.3.1

10.2.3 Regional and Local Economies

Potential impacts of the Project on local, regional (ISR), and territorial economies,
including consideration of: Project contribution to the GDP - direct, indirect, and
induced economic activities for the regional (to the extent possible), provincial,
territorial, and national economies;

4.3.2,
Appendix F
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Direct taxes (estimated) for business and persons; 4.3.2,
Appendix F

Employment and income for every year of construction and operation; 4.3.2,
Appendix F

The extent to which the skills of the available workers match the job requirements; 4.3.2

The level of interest in Project-related work; 1.6.2, 4.3.2

Commuting arrangements for workers; 2.6.9

How any unionized labour could impact employment and income; 4.3

Hiring opportunities, priority hiring practices; 2.7.3, 2.7.4,
4.3.2

Skill or certification requirements; 2.7.4, 3.2.4,
4.3.2

The equitable distribution of benefits to residents and communities in the Project area; 1.6.2, 2.2.4,
2.6.8, 4.3.2,
4.3.8

Competition for labour between the Project and existing businesses, government
institutions and traditional activities and related wage and salary impacts;

1.3, 4.3.2,
4.3.7

Community income and household economics, including subsistence activities and the
sustainability of traditional economies;

3.2.3, 3.2.4,
3.2.8, 4.3.2,
4.3.7

Local consumer prices, inflation and costs of living, particularly with regard to food,
transportation, utilities, and shelter; and

3.2.3, 3.2.4,
3.2.8, 4.3.2,
4.3.5, 4.3.7

How Project-related impacts on harvested resources or harvest activities (both positive
and negative) affect community income and household economies, and sustainability of
traditional economies.

4.3.7, 4.3.8,
4.4.5, 5.4.1

10.2.4 Education, Training and Skills

Describe and evaluate the potential impacts of the Project on education, training and
skills, including a consideration of: Participation in education and training, by age,
gender and ethnicity;

4.3.3

Educational achievement and attainment; 4.3.3

Literacy levels (English and Inuvialuktun); 4.3.3

Education and training programs required for Project-related construction and
operation employment, including: Local and regional training opportunities available to
local people;

3.2.4, 4.3.3

Timing and duration of programs, in relation to the Project schedule; 2.7.2, 3.2.4,
4.3.3

Which skills and experience gained in the Project workforce that could be applied to
other available projects or sectors; and

2.7.4, 4.2.7,
4.3.3

Programs that would be provided by, or sponsored by, the Proponents. 1.1.2, 2.7.4,
4.2.7, 4.3.3
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10.2.5 Infrastructure and Institutional Capacity

Describe and evaluate the potential impacts of the Project on infrastructure and
institutional capacity, including a consideration of: Temporary and permanent changes
to infrastructure and services and the capacity of institutions and organizations to
deliver those services identified in the baseline description;

1.3, 4.3.1,
4.3.4

Changes in the capacity of the service industries to provide local goods and services; 1.3, 4.3.1,
4.3.4

Changes in the availability, quality and affordability of housing in communities,
including factors that influence accessibility to housing (e.g. age, gender); and

4.3.4

Measures to address any changes in the level of demand for infrastructure and
institutional capacity and an estimate of incremental costs to municipal, regional,
territorial, and federal governments resulting from the Project.

4.3.2, 4.3.4

10.2.6 Human Health and Community Wellness

Potential impacts of the Project on human health and community wellness, including a
consideration of: Local perceptions of physical, mental and social health and changes in
the quality of life, including differences or similarities in perceptions within and
between Inuvik and Tuktoyaktuk;

1.6.2, 4.3.5,
4.3.6, 4.3.7

Measures of mortality and morbidity, and of social pathology and dysfunction such as
teen pregnancies, sexually transmitted infections, communicable diseases, substance
abuse, family violence, and crime; and

3.2.2, 3.2.6,
4.3.5

Changes in diet and use of country food. 1.6.2, 3.2.6,
3.2.8, 4.3.5,
4.3.7

How Project-related changes in the quality of country food affect health, including
possible sources of contaminants, exposure pathways and consumption patterns (i.e.,
age group, sex).

1.6.2, 3.1.9,
3.2.6, 4.3.5,
4.3.7

How Project-related impacts on harvested resources or harvest activities affect health
and wellness.

1.6.2, 4.3.5,
4.3.6, 4.3.7

Describe and evaluate potential impacts that may arise from changes in: Water quality
and air quality;

4.2.4, 4.2.5,
4.3.5, 4.4

Poverty and homelessness; 3.2.4, 4.3.5

Literacy skills and education levels; and 3.2.4, 4.3.3

The presence or absence of support systems and programs, regionally and locally and
their capacity to address human health and community wellness.

3.2.6, 3.2.7,
4.3.6

10.2.7 Socio-cultural Patterns

Describe and evaluate the potential impacts of the Project on social and cultural
patterns and cohesion, including: How Project-related impacts on harvested resources
or harvest activities affect social and cultural patterns and cohesion;

1.6.2, 4.3.6,
4.3.7

Traditional lifestyles, values and culture; 3.2.7, 4.3.6,
4.3.7, 4.3.8,
4.4.5
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Cultural and spiritual life of the communities, including language loss or retention; 3.2.7, 4.3.3,
4.3.6, 4.3.8,
4.4.5

Patterns of social organization at the household and community level, including the
organization of work, mutual aid and sharing;

3.2.7, 4.3.6

Family dynamics or structure, including child and elder care; 1.6.2, 3.2.5,
3.2.7, 4.3.5,
4.3.6

How the influx of tourists, and potential influx of Project-related employees for future
projects and workers could impact communities;

1.6.2, 4.3.1,
4.3.2, 4.3.4,
4.3.6, 4.3.8

Social relations between residents and non-residents, and between Aboriginal and non-
Aboriginal persons; and

1.6.2, 3.2.7,
4.3.1, 4.3.2,
4.3.6, 4.3.8

Programs that could support cultural patterns and cohesion. 3.2.5, 3.2.7,
4.3.3, 4.3.6

10.2.8 Harvesting

Potential impacts of the Project, for the preferred and alternate routes, on harvesting
during both construction and operation including a consideration of: Changes in access,
including increased access to the land and surrounding lakes, as well as increased access
to an environmentally and culturally sensitive area (Husky Lakes);

4.3.7, 4.3.8

Changes in the abundance and distribution of harvested resources, including wildlife,
birds, fish and vegetation that would negatively affect harvesting;

4.2.5, 4.2.6,
4.2.7, 4.3.7

Disturbance of harvest patterns, or loss or alteration of high-value harvest areas; 4.2.7, 4.3.7,
4.3.8, 4.4.5

Changes in the quality of harvested species (including contamination) that would
negatively affect their consumption or sale;

3.1.9, 4.2.5,
4.2.6, 4.2.7,
4.3.7, 4.4.5

Measures to avoid or minimize changes in the abundance, distribution, or quality of
harvested species, or mitigate the consequences of such changes;

4.2.5, 4.2.6,
4.2.7, 4.3.7

Mechanisms to control Project workforce-related hunting, fishing, or harassment of
wildlife; and

4.2.5, 4.2.7,
4.3.7, 6.0

Mechanisms of resource management agencies and other parties to control hunting,
fishing, or harassment of wildlife.

3.1.9, 3.2.8,
4.2.5, 4.2.7,
4.3.7, 6.0

10.2.9 Land Use

Potential impacts of the Project on land use, including a consideration of various land
uses, including: Traditional use; Tourism and changes in tourism access; Industrial use
and changes in access;

3.2.9, 4.3.8

Patterns of use and changes in these patterns; and 3.2.9, 4.3.8

Impacts on particular sites or features. 3.2.9, 4.3.8
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Conformity of proposed Project-related land uses with designated land use
management areas as described in approved and draft management plans, community
conservation plan, and proposed land use designations and identification of
discrepancies.

3.2.9, 4.3.8

An evaluation of the potential impacts of the Project on protected areas and special
management areas, including a consideration of the following:

Community conservation plans;

Regional land use plans;

Existing and proposed protected areas;

Special management areas;

Other proposed special management areas such as parks, sanctuaries or preserves; and

Implementation of plans, action plans, strategies and guidelines.

3.2.9, 4.3.8

10.2.10 Heritage Resources

Describe and evaluate the potential impacts of the Project on cultural heritage and
special management areas, including a consideration of the following: Historic,
archaeological, paleontological, cultural and heritage resources/ sites/ trails;

3.2.10, 4.3.9

Resource potential; 3.2.10, 4.3.9

Encounter of resources during Project activities; and 3.2.10, 4.3.9

Valued visual and aesthetic locations and their attributes. 3.2.9, 4.3.8

10.3 Potential Accidents and Malfunctions

Possible accidents or malfunctions, their probable and potential effects on the
environment, including impacts on social, economic, and cultural elements of the
environment and human health to people in close proximity of accidents or
malfunctions, including spills of contaminants for the life of the Project.

4.4

The process for the implementation of any mitigation measures or contingency plans. 4.4.5

Discussion of the developer’s commitment to having an Environmental Protection
Plan (EPP) and Emergency Response Plan (ERP) that would address potential
accidents and malfunctions for the life of the Project.

4.0, 4.4, 6.0,
Appendix E

Sensitive elements, including those identified in the IFA and CPPs, of the environment
that could be affected in the event of an accident or malfunction over the life of the
Project.

4.4

The probability of impacts, taking into account weather or extreme external events that
present contributing factors.

4.4, 4.5

For each Project phase, the potential accidents or malfunctions that may occur as a
result of the Project.

4.4

10.4 Effects of the Environment on the Project

The effects of the environment on the Project. 4.5

How the Project is engineered and designed to integrate into its environmental
surroundings and operate safely and reliably over its life.

4.5
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How physical and biological changes in the environment could have implications for
the Project.

2.4, 4.5

10.5 Determination of Significance

Approaches used to determine the significance of effects for each biophysical or socio-
economic element assessed

4.1

Definition of impacts in terms of magnitude, geographic extent, duration, and
frequency.

4.0, 4.1

Justification and rationale for thresholds relating to the impacts criteria and how the
impacts criteria inform the assessment about the significance of impacts, under the
assumption that mitigation measures will be implemented successfully.

4.1, 4.2, 4.3,
5.4.1

Positive and negative impacts. 4.1, 4.2, 4.3,
5.4.1

11 Cumulative Effects

Assessment of cumulative effects, showing that long-term cumulative effects are
adequately considered and can be successfully mitigated.

5.0

Discussion of the incremental contribution of all projects or activities (including
operation of the hwy) in the delineated Study Area(s), and of the Project alone, to the
total cumulative effect on the VEC or VSC over the life of the Project.

5.0

Spatial and temporal boundaries for the cumulative effect assessment for each VEC
selected.

5.1, 5.2

Analysis of impacts of Project activities when they are combined with the impacts of
other past, present, and future projects and activities.

5.3, 5.4

Different types of potential impacts, different forms of effects, such as synergistic,
additive, induced and spatial or temporal overlap; and impact pathways and trends.

5.0, 5.4.1

Rationale for the process chosen to carry out the cumulative effects assessment; and
description of, and rationale for, the approach and methods used to identify and assess
cumulative effect; and the approach of the assessment in the context of the IFA and
updated CCPs.

5.0

Identification and justification of (VECs or VSCs) for all Project components involved
in the cumulative effects assessment, including those for alternative routes.

4.1, 5.4

Evaluation of the potential for this Project to catalyze future projects and the effects
these potential projects and the associated loss of remoteness.

1.3, 2.8, 3.2.8,
4.3.2, 5.3,
5.4.1,
Appendix F

Contribution of the Project to a total potential cumulative effect. 5.3, 5.4

Potential cumulative Project effects in a regional context, considering regional plans,
community conservation plans, species recovery plans, management plans, objectives
and/or.

5.3, 5.4

Identification of any changes in the original environmental effects and significance
predictions for the Project.

5.4
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Effectiveness of the proposed mitigation and/or other restitution measures, the
response to such changes, and implications for monitoring and follow-up programs.

4.0, 5.4, 6.0,
7.0

Proposed management tool(s) for cumulative effects resulting from the proposed
Project.

4.0, 5.4, 6.0

12 Mitigation, Mitigative and Remedial Measures, and Worst Case Scenario

Examination of all mitigation measures, identified during the impact assessment to
identify development impacts that could affect wildlife harvesting, from a worst case
scenario perspective.

4.2.7, 4.3.7,
4.3.8, 4.4.5

Discussion and conclusions reached in this chapter are necessary to address the specific
requirements of the IFA and have been requested for liability/compensations purposes.

4.4.5

12.1 Mitigation

Summary table of detailed mitigation commitments of the Developer, including:
measures, implementation methods, identified impacts and VCs.

4.2, 4.3, 6.0

12.2 Mitigation and Remedial Measures

Mitigative and remedial measures designed to reduce or eliminate negative impact to
wildlife, wildlife habitat and wildlife harvesting in the EIS.

4.2, 4.3, 6.0

12.2.2 What Developers Shall Consider

A description of any potential impacts to the biophysical and human environment,
wildlife, wildlife habitat, and wildlife harvesting activities.

4.2, 4.3, 5.4,
6.0

A description of the proposed mitigation to reduce or eliminate potential impacts. 4.2, 4.3, 6.0

Measures to address sensory disturbances to wildlife, particularly barren-ground caribou
and grizzly bear.

4.2.7, 6.0

An outline of emergency response plans and any management and monitoring plans
proposed and/or required for the development to proceed.

4.0, 4.4, 6.0,
Appendix E

Where appropriate, a clear indication of the party responsible for implementing the
mitigation.

2.7.5, 4.0, 6.0

Mitigation to reduce the potential negative effects of a development. 4.2, 4.3, 6.0

Measures that are built into the design of the development can be included in the
discussion of development activities.

1.6.2, 2.6, 3.0,
4.0

Rationale for mitigation measures and examples of where these measures have been
used effectively.

2.6.1, 4.2, 4.3,
6.0

12.3 Worst Case Scenario

Worst case scenario estimate for negative impacts to wildlife, wildlife habitat and
wildlife harvesting, as a result of the proposed development.

4.4.5
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12.3.1

12.3.2

Wildlife Compensation, Liability and Worst Case Scenario

The Developer’s potential Liability, based on worst case scenario.

If there is a possibility that damage to wildlife or wildlife habitat may occur as a result
of the Project, the EIRB must recommend terms and conditions relating to mitigative
and remedial measures that are necessary to minimize the negative impact of a
proposed development on wildlife harvesting. The Worst Case Scenario will be used to
calculate a security amount to be held by the federal Minister.

4.4.5

12.3.4 Wildlife Habitat Restoration

Restoration includes post-development measures that would enhance recovery of
harvested populations to pre-development levels. Determining the practicality and
potential costs of restoration resulting from a “worst case scenario”.

4.4.5

13 Follow-up and Monitoring

"Follow-up" program for verifying the accuracy of the environmental assessment of the
Project, and determining the effectiveness of any measures taken to mitigate the
adverse environmental effects of the Project, including:

Regulatory and non-regulatory monitoring requirements for the life of the Project;

Purpose of each program, responsibilities for data collection, analysis and
dissemination, and how results will be used in an adaptive management process; and

How Project-specific monitoring will be compatible with the NWT CIMP or other
regional monitoring programs.

4.0, 7.0

13.1 Environmental and Socio-Economic Effects Monitoring

Table with effects monitoring requirements, including: effects, indicators and
parameters for each effect or concern; and the target or management goal.

7.0

13.2 Compliance Monitoring

Environmental Monitoring Inspection Requirements Table, that includes:

Current conditions of any applicable permits, licenses and approvals;

The frequency, nature, and period of time of inspections; and

Demonstrates how the terms and conditions set out in regulatory approvals, licenses
and permits, and in the commitments submitted by the Developer will be adhered to
and met and will be used by the environmental monitoring to verify and report the
work being done.

7.0

13.3 Environmental Management Plans

Environmental management plans for specific areas of concern to meet environmental
goals for life of the Project, including:

Methods for the implementation of mitigation measures;

Methods for the monitoring of mitigation effectiveness;

Reporting mechanism on goals; and

Incorporation of plans identified by the Developer in the EIS as being required and
other plans deemed necessary.

4.2, 4.3, 6.0,
7.0,
Appendix E
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13.4 Socio-economic and Cultural Effects Management, Policies, and Commitments

Management plans, policies, commitments, and arrangements directed at promoting
beneficial or mitigating negative impacts to social, cultural, or economic conditions
where they have been presented as a form of mitigation. Discuss any requirements for
contractors and sub-contractors to comply with these policies.

4.0, 4.3.2, 6.0,
7.2

Recruitment, training, hiring, pay equity and employment policies, including those
policies specifically for Aboriginal and local candidates, and those promoting
participation.

1.3, 1.6.2,
4.2.7, 4.3.2,
4.3.3, 7.2

Contracting and procurement policies, including those which promote local sourcing,
and participation of local businesses and how this will be accomplished.

1.3, 1.6.2,
2.2.4, 2.2.6,
4.3.2

Employment policies, including policies on alcohol and drugs on the job site,
harassment policies, firearms policies, work and pay schedules, and any policies related
to worker access to harvesting areas.

4.3.8, 7.2

Commuting and work rotation of workers and contractors. 2.6.9, 4.3

Policies to managing hunting, fishing and gathering on, or from, the work site by non-
Inuvialuit employees and contractors, while respecting the harvest rights of Aboriginal
employees and contractors.

3.1.9, 3.2.8,
3.2.9, 4.2.7,
4.3.7, 4.3.8,
6.0

Occupational health and safety and related training, and emergency response plans for
workplace accidents.

4.2, 4.4
Appendix E

Scheduling of construction activities to accommodate needs of Aboriginal harvesters
(employees, contractors, and non-employees).

4.3.8

Scheduling of work activities to accommodate needs of Aboriginal employees and
contractors to pursue other traditional activities.

4.3.8

Promoting activities and programs that increase community stability and wellness. 1.6, 3.2.6, 4.3

14 References

Information used to prepare the EIS, including: primary, peer-reviewed literature,
government and consultant reports, personal communications, guidelines and best
practices.

References
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COMMITMENTS PROJECT PHASE

SOCIO-ECONOMIC

The Developer is committed to observing the relevant economic measures of the Inuvialuit
Final Agreement (IFA).

Design, Construction,
Operations

The Developer is committed to preferential employment opportunities for qualified local
residents and contractors.

Construction, Operations

The IFA guidelines for business operation will apply to this Project, giving priority hiring to
companies included on the Inuvialuit Business List.

Construction, Operations

The Developer and on-site Project contractors will be responsible for the implementation
of focused socio-economic measures, including recruitment and skills training.

Construction

The Developer will install educational signage related to harvesting, fishing, hunting, and
responsible use of the Highway at appropriate and highly visible locations.

Operations

The Developer will require that its Project contractor(s) ensure that all heavy equipment
operators are suitably trained in proper machinery maintenance and operation; that
equipment is regularly inspected and serviced; and that contractor staff obey posted
Highway rules (e.g., speed limits, hunting/fishing restrictions).

Construction

The Developer will require that its contractor(s) educate their staff on the prevention of
accidents and malfunctions. The training received will be outlined for the Developer,
including emergency spill response.

Construction

The Developer commits to ensuring that its contractor(s) have Health, Safety and
Environment (HSE) manuals; work procedures documents; and site-specific health and
safety plans.

Design, Construction

PLANNING AND DESIGN

The Developer is responsible for the design and construction of the Highway, including
field studies and data collection during Highway design and construction, and future
operations funding, similar to other NWT highways.

Design, Construction,
Operations

The Developer will conform to the IFA and the Tuktoyaktuk and Inuvik Inuvialuit
Community Conservation Plans (CCPs) and will integrate the goals of these documents
into the Project’s environmental management.

Design, Construction

The Developer will undertake further engineering, environmental and archaeological
studies in areas scheduled for construction during that same year.

Design

The Developer is committed to addressing the performance criteria and management goals
identified in the ILA’s draft Husky Lakes Special Cultural Area Criteria, pending approval.

Design

On approval of the Highway, the Developer commits to further consider Alternative 3
(2010 Minor Realignment) as the final alignment for the Highway.

Design

The Developer commits to using, as a guideline, the design parameters and construction
techniques in the Transportation Association of Canada (TAC 2010) Development and
Management of Transportation Infrastructure in Permafrost Regions.

This will include mitigation strategies such as:

-Accessing and hauling from borrow sources during the winter months;

-Constructing embankments during the winter months;

Design, Construction
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-Conducting summer construction activities (such as grading and compacting the
embankment, and placing of surfacing materials) only when the Highway can be accessed
over the embankment;

-Stockpiling surfacing material along the embankment during the winter for use in the
summer;

-Minimizing the surface area of open cut;

-Grading slopes to minimize slumping;

-Grading material storage and working areas to promote drainage ;

-Reclaiming borrow sources when construction is complete by grading slopes to blend with
the natural topography and drainage of the surrounding area;

-Designing and constructing thick or high embankments to create an insulative layer that
promotes the development of a frozen embankment core;

-Designing the alignment to avoid unfavorable terrain, such as areas with thick organic
deposits and ice-rich polygonal or patterned ground;

-Installing culverts to manage seasonal overland flows;

-Installing sufficient cross drainage during construction to prevent or minimize potential
water ponding; and

-Inspecting and maintaining culverts, as needed, in the spring and fall.

Design, Construction

CONSTRUCTION

The Developer and its contractors will adhere to all applicable legislation, regulations,
guidelines, and terms and conditions.

Construction

The Developer and on-site Project contractors will implement the mitigation measures
identified in this EIS.

Construction

The Developer is committed to constructing the proposed Inuvik to Tuktoyaktuk
Highway, borrow sources, and associated winter access roads in a safe and environmentally
responsible manner.

Design, Construction

The Developers and their contractors will meet the standards required for a safe work
environment.

Design

The Developer commits to working towards achieving the Environmental Impact Review
Board’s goal statements for all phases of the proposed development.

Design, Construction,
Operations

Blasting, if required, will occur only during winter borrow source development. Construction

The Developer is committed to building the roadway with 3:1 side slopes. Construction

The Developer will use winter roads to access borrow sources; permanent all-weather
access roads will not be required.

Construction

The Developer is committed to performing the majority of the construction activities
during the winter months.

Construction

BORROW SOURCES

The Developer is committed to limiting the footprint of each borrow source and
minimizing the number of borrow sources developed.

Construction.

Borrow pits will be closed as soon as they are no longer required and reclaimed in a
progressive manner, as described in the Pit Development Plan.

Construction, Operations,
Reclamation

Pit Development Plans will conform to the approving authority’s regulations and
permitting requirements.

Design, Construction,
Operations
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Pit Development Plans will include mitigation measures to address potential environmental
concerns, and operational and reclamation plans. Mitigation measures include:

-Developing borrow sources only during winter periods;

-Maintaining an appropriate amount of undisturbed land between borrow source locations
and any waterbody; and

-Applying appropriate erosion and sediment control BMPs for the construction of ditches
and cross drainage channels.

Construction

The Developer commits to ensuring that borrow source development is monitored by
environmental monitors.

Construction

OPERATIONS

The Developer, using local contractors, will be responsible for ongoing operation,
maintenance, and safety of the Highway.

Operations

The Developer will construct and operate the Highway to GNWT DOT standards and
guidelines for public highways.

Construction, Operations

Should the Mackenzie Gas Project proceed, the Developer will work with the Mackenzie
Gas Developers to ensure that increasing traffic on the Highway is effectively managed.

Operations

MANAGEMENT PLANS

An Environmental Management Plan (EMP) will be prepared prior to construction, and
will be submitted for regulatory approval prior to use. The EMP will clearly define
expectations for compliance monitoring, responsibilities, requirements for training, and
reporting.

Construction

The EMP will contain the following types of plans:

-Environmental management;

-Spill contingency;

-Erosion and sediment control;

-Pit development for borrow sources;

-Fish and fish habitat protection;

-Wildlife management;

-Health and safety;

-Waste management;

-Hazardous waste management; and

-Archaeological site(s) protection.

Where necessary, the Developer and its contractor(s) will seek approval for the plans prior
to use.

Design, Construction

SPILL CONTINGENCY PLAN

The Developer will require that Project contractors prepare spill contingency plans,
outlining spill reporting, containment, and clean-up, in accordance with INAC’s Guidelines
for Spill Contingency Planning (1987).

Design, Construction

The Developer will ensure that the Project contractor has appropriate spill response
equipment on-site.

Construction

The Developer’s contractors will report all spills greater than 5 litres to the GNWT Spill
Line and other appropriate agencies.

Construction
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In the event of a spill, the Developer’s contractors will respond according to the site-
specific spill contingency plan and the contractor’s HSE manual and procedures.

Construction

The Developer will develop and implement an erosion and sedimentation control plan as
part of the EMP. The plan will comply with appropriate erosion and sediment control
guidelines, GNWT best management practices (currently being prepared in coordination
with DFO), and measures outlined in the DFO (1993) Land Development Guidelines for the
Protection of Aquatic Habitat.

Some measures that will be followed include:

-Limiting the use of construction equipment to the immediate footprint of the Highway or
borrow source;

-Minimizing vegetation removal and conducting progressive reclamation at the clear-span
abutments, culvert installations and borrow sources;

-Keeping ice bridge and ice road surfaces free from soils and fine gravel that may be
tracked out by vehicles;

-Avoiding the use of heavy equipment in streams or on stream banks during summer
months, and the adherence to the DFO Operational Statement for Temporary Stream Crossings
(DFO 2008), where this is deemed necessary;

-Installing silt fencing and/or checking dams, and cross drainage culverts as necessary to
minimize siltation in runoff near waterbodies; and

-Appropriately sizing and installing culverts, based on hydrological assessments and local
experience, to avoid backwatering and washouts.

Design, Construction

The Developer commits to ensuring that any exposed areas will be suitably stabilized prior
to the spring thaw period.

Construction

The Developer is committed to using heavy equipment during Highway embankment
construction through the winter months when all watercourse crossing locations are
frozen.

Construction

FISH AND FISH HABITAT

No instream work will occur in fish bearing streams during critical time periods. Construction

Where critical fish habitat cannot be avoided, mitigation will be incorporated into the
design.

Construction

Individual site-specific circumstances might preclude complete adherence to DFO
Operational statements. In such cases, DFO will be consulted in advance to discuss and
approve of proposed plans, which will include mitigation measures necessary to prevent or
minimize effects.

Construction

In accordance with DFO (2009a), the installation of culverts in fish bearing streams will
not permitted between April 1 and July 15 for watercourses that provide habitat for
spring/summer spawners.

Construction

The Developer will consider, at a minimum, stream category when determining the type of
structure to be placed at stream crossings.

Construction
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The Developer will develop and implement a fish and fish habitat protection plan in
consultation with DFO that will include mitigation measures such as:

-Designing appropriate crossing structures based on site conditions;

-Completing primary construction activities during winter months;

-Applying erosion and sediment control measures and best practices

-Minimizing riparian disturbance (footprint);

-Following the DFO Operational Statement for Clear-span Bridges (DFO 2009b) where
appropriate;

-Placing abutments at a sufficient distance from active stream channels;

-Employing best management practices for culvert installation;

-Annually monitoring for culvert subsidence or lifting;

-Constructing in non-fish bearing streams during winter;

-Sizing culverts appropriately based on hydrological assessments and local experience;

-Maintaining equipment away from waterbodies;

-Having on-site spill containment equipment and operators trained to handle spills;

-Reported spills will be contained by trained maintenance crews;

-Maintaining a sufficient buffer of undisturbed land between borrow sources and
waterbodies;

-Following DFO Guidelines for the Use of Explosives In or Near Canadian Fisheries Waters
(Wright and Hopky 1998);

-Following DFO (2010) Protocol for Winter Water Withdrawal in the Northwest Territories;

-Allowing filtration by natural vegetation;

-Installing silt fences at each road-stream intersection;

-Building regularly spaced cross-drainage culverts;

-Following the DFO Operational Statement for Culvert Maintenance (DFO 2009b) where
applicable;

-Applying spill response measures according to an approved spill contingency plan

-Creating and enforcing Regulations or guidelines on fish harvest by FJMC with input from
DFO, local fisherman and Hunters and Trappers Committees;

-Posting signage at regular, visible intervals on Highway;

-Constructing or installing stream crossing structures to avoid the impingement of active
stream channels;

-Effectively suppressing dust (i.e., through the use of water trucks) during the dry season;
and

-Following the recommendations of the Water License (once approved)

Design, Construction,
Operation

WILDLIFE AND WILDLIFE HABITAT

General

The Developer will develop and implement species specific Wildlife Management Plans
(WMP) that will include specific mitigation measures for Species at Risk, caribou, grizzly
bears, moose, furbearers, and birds.

Design, Construction

The Developer or its contractor(s) will develop Bear Safety Guidelines and will educate
staff accordingly.

Design, Construction
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The Developer’s contractor(s) will be responsible for eduating and training staff on
applicable practices contained within the Wildlife Management Plans and the Bear Safety
Guidelines, including the proper use of non-lethal wildlife deterrent materials (e.g., bear
spray).

Construction

-Camps and associated infrastructure will be designed to incorporate features that ensure
safety for both personnel and wildlife, including installing adequate lighting, implementing
proper waste management, cleaning and maintaining the kitchen and dining area, and
implementing appropriate wildlife detection and deterrent strategies.

Design, Construction

Pre-disturbance surveys for critical habitat features (e.g., dens, nests) will be conducted
prior to construction, in cooperation with GNWT ENR, as required.

Design, Construction

All wildlife encounters and mortalities will be reported to the environmental monitor,
Safety Advisor, and GNWT ENR

Design, Construction,
Operations

The Developer will implement general wildlife protection measures along the proposed
Highway as follows:

-Minimizing loss of habitat and the reduction of habitat effectiveness through Project
design;

-Educating users of the Highway that wildlife have the right-of-way at all times;

-Posting signage along the Highway, emphasizing areas of high wildlife use;

-Implementing a policy whereby Project personnel and contractors will not disturb any
wildlife or critical habitat features such as dens or nests;

-Implementing a system during the construction phase that serves to notify workers of
wildlife presence in or near construction areas;

-Hiring environmental monitors to during construction to watch for wildlife;

-Adhering to spill contingency plans, as required, in a timely manner;

-Conducting follow-up monitoring of spill sites to verify effectiveness;

-Utilizing clean equipment, particulalry when deployed in or near water;

-Implementing appropriate dust control measures to minimize effects to habitat and forage
quality;

-Adhering to waste management plans and procedures to avoid attracting wildlife;

-Timing construction activities to avoid critical periods;

-Applying and conforming with pre-determined setback distances from key wildlife habitat
features;

-Implementing a “no hunting” policy for Highway construction and maintenance workers;
and

-Working with agencies such as the HTCs, WMAC and GNWT ENR to develop guidelines
and conditions for Highway usage and follow-up with monitoring of harvesting activities.

Design, Construction,
Operations
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Types of Mitigation for Caribou

Types of mitigation measures that the Developer will integrate into the Project design,
construction, and anticipated future operational practices to reduce or minimize potential
impacts of the proposed Highway on caribou are:

-Limiting blasting activities, if required, to borrow sites and will only occur when caribou
are >500 m from the blast site;

-Working with agencies such as the HTCs, WMAC, and GNWT ENR to develop
guidelines for periodic Highway closures, if required, as a way of minimizing the disruption
of migration patterns to barren-ground caribou;

-All sightings of caribou will be reported to environmental staff on-site;

-Maintaining a minimum distance of 500 m between field operations and caribou for the
duration of construction;

-Caribou sightings will be recorded (including a GPS location if possible) and be submitted
to the GNWT DOT Planning, Policy and Environmental Division and GNWT ENR upon
completion of construction; and

-Caribou crossing signs will be placed along the Highway, as needed.

Design, Construction,
Operation

Types of Mitigation Measures for Grizzly Bears and Furbearers

Types of mitigation measures that the Developer will integrate into the Project design,
construction, and anticipated future operational practices to reduce or minimize potential
impacts of the proposed Highway on grizzly bears and furbearers include:

-Freshly dug dens will be mapped such that construction activities will avoid active dens
during the hibernation period;

-If possible, no activities will occur within 500 m of an active den during the denning
period (October to April); and

-No blasting will occur if active bear dens are confirmed within 500 m of a proposed
blasting area.

Construction

-Maintaining a minimum distance of 500 m between identified grizzly bear/wolverine den
sites and personnel during construction;

-Dens (grizzly bear, wolverine) discovered within 500 m of the Highway after the pre-
construction survey will be reported immediately to GNWT ENR to determine the
appropriate course of action;

-Providing the wildlife monitor and designated, trained staff access to non-lethal deterrent
materials (e.g., bear spray). The use of any deterrent method on wildlife will be reported to
GNWT ENR;

Construction

-Minimizing and properly disposing of wildlife attractants such as garbage, food wastes,
and other edible and aromatic substances;

-Storing all food, grease, oils, fuels, and garbage in bear/wolverine-proof containers and/or
areas;

-No waste will be incinerated on- or off-site; and

-Transporting waste to Tuktoyaktuk and/or Inuvik municipal solid waste facilities for
disposal. Disposal of wastes at these facilities will follow the specified terms and
conditions for use.

Construction
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Types of Mitigation Measures for Birds

Types of mitigation measures that the Developer will integrate into the Project design,
construction, and anticipated future operational practices to reduce or minimize potential
impacts of the proposed Highway on birds include:

-Conducting pre-disturbance bird nest surveys in June-July to document use by nesting
birds;

-Avoiding conducting Project activities within 500 m of an active raptor nest during nesting
season;

-Designing structures in a way that limits or prevents their potential use as nesting
structures; and

-Allowing nesting birds who have utilized structures to remain in place.

Design, Construction

Types of Mitigation Measures for Peregrine Falcons

The Developer will incorporate the following mitigation measures for Peregrine Falcons
including:

-Lights will be positioned to shine down or will be fixed with shielding to direct light
downward on buildings and other infrastructure sites, wherever possible;

-Lighting will be switched off, whenever possible (i.e., when camps and facilities are not in
use);

-Conducting an aerial survey of the final alignment and borrow sources to identify areas
where Peregrine Falcons could be nesting that may require mitigation; and

-Appropriate federal (CWS) and territorial (GNWT ENR) authorities will be contacted
immediately before continuing work if a Peregrine Falcon nest is identified within
predetermined set-back distances (as determined through consultation with CWS/ENR).

Design, Construction

Types of Mitigation Measures for Bird Species At Risk

The Developer will incorporate additional mitigation measures for bird Species at Risk
including:

-Immediately contacting appropriate federal (CWS) and territorial (GNWT ENR)
authorities if a nest of a key bird species is identified within predetermined set-back
distances (as determined through consultation with CWS/ENR).

Construction

WASTE MANAGEMENT

The Developer will develop a waste management plan for all wastes associated with pre-
construction and construction activities. The waste management plan will apply to the
Developer and all associated Project contractors involved in the generation, treatment,
transferring, receiving, and disposal of waste materials for the Project.

Design, Construction

The Developer commits to the following steps prior to disposal of waste:

-Obtaining approval from the Town of Inuvik and Hamlet of Tuktoyaktuk to use their
sewage lagoon and solid waste disposal facilities;

-Providing an estimate of the amount and type of domestic waste generated by the Project
compared to the facility’s available capacity;

-Following all applicable Licence, Permits, and/or municipal bylaws regarding the use of
the facility in Inuvik and Tuktoyaktuk; and

-Recording the amount of domestic waste shipped to the landfills.

Construction
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The Developer will develop and implement a hazardous waste management plan (HWMP).
The HWMP will encompass all pre-construction and construction phases of the Project
and will apply to the Developer and all Project contractors involved in receiving,
transferring, and transporting hazardous waste for the Developer’s activities on land, water,
and air.

Construction

FUEL MANAGEMENT

The Developer commits to storing fuel used for borrow source and Highway construction
activities in double-walled fuel storage tanks, and in accordance with CCME guidelines.

Construction

All vehicles and equipment will be refueled at least 100 m from water bodies following
INAC (DIAND) fuel storage guidelines.

Construction

WATER QUALITY AND QUANTITY

The Developer will ensure that the DFO water withdrawal protocol criteria are followed. Construction

The Developer is committed to carrying out bathymetric surveys on all lakes proposed for
water extraction.

Construction

The Developer will minimize effects to water quality and quantity as a result of Highway
design through the design and use of crossing structures that are appropriate for site-
specific flow conditions; by employing erosion and sediment control best management
practices and DFO Operational Statements (where possible) as per approved Environmental
Management Plans; installing appropriately sized culverts to divert and manage Highway
and surface drainage flows; and undertaking primary Highway embankment construction
activities during the winter months.

Design, Construction

The Developer is committed to completing hydrological assessments prior to bridge design
to determine suitable span widths and abutment placement.

Design, Construction

During the bridge design of the Project, should individual site-specific circumstances
preclude complete adherence to the DFO Operational Statements, the Developer will consult
with DFO in advance to discuss and approve of proposed plans.

Design

Some of the mitigation measures for water quality and quantity effects the Developer will
follow include:

-Limiting the use of construction equipment to the immediate footprint of the Highway or
borrow source;

-Minimizing vegetation removal and conducting progressive reclamation at the clear-span
abutments, culvert installations, and borrow sources;

-Keeping ice bridge and ice road surfaces free from soils and fine gravel that may be
tracked out by vehicles;

-Avoiding the use of heavy equipment in streams or on stream banks during summer
months, and the adherence to the DFO Operational Statement for Temporary Stream Crossings
(DFO 2008), where this is deemed necessary;

-Implementing the erosion and sediment control plan to be developed as part of the overall
EMP;

-Appropriately sizing and installing culverts based on hydrological assessments and local
experience, to avoid backwatering and washouts.

Construction
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-Completing Highway embankment construction during winter months;

-Adhering to the DFO Operational Statement for Clear-Span Bridges for all applicable activities;

-Implementing appropriate dust control measures to minimize effects to waterbodies and
aquatic habitat;

-Following the DFO Operational Statement for Culvert Maintenance (DFO 2010) where
necessary;

-Maintaining equipment away from waterbodies; and

-Adhering to spill contingency plans, as required, in a timely manner

Construction

STREAM CROSSINGS

The Developer (under appropriate seasonal conditions), will conduct further assessments
of the proposed water crossing locations and will provide information about watercourse
characteristics and proposed crossing structure designs sufficient to meet the requirements
of the Northwest Territories Waters Regulations.

Design, Construction

The Developer is committed to working closely with DFO to design appropriate crossing
structures for each stream and to obtain Fisheries Authorizations, if determined to be
required.

Design, Construction

The Developer will install culverts according to established guidelines and will follow
culvert installation guidelines such as those contained within the DFO Land Development
Guidelines (1993) and the INAC Northern Land Use Guidelines for Roads and Trails
(INAC 2010).

Construction

The Developer will install appropriately sized culverts to minimize changes in water flow
pattern and timing.

Construction

The Developer will not install culverts in critical aquatic habitats. Construction

The Developer will carry out routine monitoring and inspections at watercourse crossings
and culverts, including reporting on culvert performance and maintenance requirements.

Construction, Operations

The Developer will ensure that maintenance requirements for culverts will adhere to the
DFO Culvert Maintenance Operational Statement.

Operations

The Developer will ensure that when crossings are completed, disturbed materials will be
replaced with similar-sized substrates and the bed and banks of the watercourse are
stabilized and restored.

Construction

VEGETATION

The Developer commits to surveying borrow sources prior to construction for the
presence of Yukon stitchwort and other rare plant species. Should rare plants be identified,
they will be avoided where possible. If avoidance is not an option specimens will be
collected, transferred to another suitable location, and/or donated to local herbaria for
educational purposes.

Design, Construction

The Developer commits to minimize direct effects to vegetation cover by limiting
construction activities, to the extent possible, to the planned footprint of the Highway.

Construction

Surveys ahead of construction in the vicinity of Holmes Creek and Hans Creek will be
carried out to verify the location of the road alignment and stream crossings with respect to
the unique Riparian Black Spruce/Shrub vegetation type.

Construction
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Controlling the effects of dust during construction and operation of the Highway will
include applying water as needed, as per the GNWT Guideline for Dust Suppression (GNWT
1998).

Construction

The Developer commits to using appropriate northern, native plant species for any
deliberate re-vegetation efforts of borrow sources.

Construction, Operations

The Developer or contractor(s) will apply strategies for mitigating potential effects to the
vegetation types in the vicinity of the Highway and associated borrow operations such as:

-Restricting off-site activities (e.g., ATV use) to the footprint area;

-Ensuring machinery and equipment is clean prior to use on site;

-Periodically monitoring roadsides for invasive species establishment;

-Designing and engineering roadbed and drainage structures appropriately to accommodate
unique environmental conditions; and

-Containing and cleaning-up spills immediately in accordance with the spill contingency
plans.

Design, Construction

AIR QUALITY

The Developer will conform with applicable ambient air quality objectives by using
pollution prevention measures and best management practices.

Construction

Mitigation measures for air quality during the construction phase will include:

-Applying water as per the GNWT’s Guideline for Dust Suppression (GNWT 1998) during
summer months;

-To the extent possible, aggregate stockpiling activities will be conducted well downwind of
potentially sensitive receptors (based on prevailing winds);

-Closing and progressively reclaiming borrow pits as soon as they are no longer required to
reduce potential fugitive dust;

-Ensuring proper maintenance of heavy equipment to minimize air emissions; and

-Restricting speed limits along the access roads and Highway during construction to
minimize dust production.

Construction

The Developer will be responsible for the ongoing maintenance of the Highway during the
operations phase and will conform to the GNWT’s Guideline for Dust Suppression (GNWT
1998).

Operations

LAND USE

The Developer will implement mitigation measures to minimize potential land use effects
such as:

-Ensuring that construction vehicles stay on access roads or the construction site at all
times; and

-Prohibiting the recreational use of the Highway by Project staff during construction,
including the use of ATVs and snowmachines.

Construction

During the operations phase, the Developer will work with appropriate parties to install
signage and/or develop educational materials to encourage users to stay on the Highway
and not adjacent areas.

Operations

NOISE

The Developer will consult with wildlife experts to minimize noise effects on wildlife,
particularly blasting activities.

Construction
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The Developer will use appropriate design, scheduling, logistics, and maintenance measures
to reduce the effects of noise.

Design, Construction

Project contractors will be directed to apply reasonable mitigation measures to reduce
possible effects associated with construction noise, including adequate maintenance of
construction equipment and provision of appropriate mufflers for all internal combustion
engines.

Construction

Blasting activities, if required, will be timed to avoid periods when sensitive wildlife species
are in the area.

Construction

ARCHAEOLOGY

The Developer will hire a qualified archaeologist to perform a final Archaeological Impact
Assessment within a 100 m wide corridor along the alignment and all associated
components such as borrow sources, work staging areas, and construction camps. All
types of terrain will be sampled, including those with limited archaeological potential.

Design, Construction

Mitigation measures will be designed on an individual basis, and require prior approval by
the Prince of Wales Northern Heritage Centre.

Construction

The Developer will, on recommendation from the contract archaeologist or Prince of
Wales Northern Heritage Centre, implement avoidance or mitigation measures to protect
archaeological sites or to salvage the information they contain through excavation,
analysis, and report writing.

Construction

The Developer will prepare an archaeological site(s) protection plan to facilitate the
continued protection and management of archaeological resources during the construction
phase of the Project.

Construction

The Developer and its Project contractors will make every effort to avoid and protect
recorded and unrecorded archaeological and heritage resources in accordance with the
terms and conditions of the Northwest Territories archaeological regulations during the
Project.

Construction

MONITORING

The Developer requires that Project contractors employ an adaptive management approach
to ensuring sensitive species/ species at risk are adequately protected during all phases of
construction.

Construction

The Developer is committed to hiring environmental monitors to ensure the application of
prescribed mitigation, identify unforeseen and potential erosion sites that could lead to the
discharge of sediment to surface or groundwater, and prevent erosion and subsequent
sedimentation.

Construction

Compliance and effects monitoring activities will be conducted to ensure the terms and
conditions set out in regulatory approvals, licences and permits, the EMP, and in the
commitments are met, and to check the effectiveness of mitigation measures in avoiding or
minimizing potential effects.

Construction, Operations

The Developer will prepare an effects monitoring table and an inspection table prior to
construction. The effects monitoring table will describe the indicators and parameters to
be monitored and the target or management goal. The inspections table will describe the
types of inspections required, the frequency of the inspections, and which phase of the
Project the inspection will occur.

Design, Construction
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Environmental and wildlife monitoring will be carried out by third party monitors supplied
by the ILA (environmental monitors) and the HTC (wildlife monitors), and will be funded
by the Developer and/or Developer’s contractor(s).

Construction

The Developer will conduct post-construction monitoring according to the extent,
frequency and duration required by regulators to evaluate the success of mitigation
measures and to identify required modifications, repairs, or maintenance.

Operations

The Developer will require that Project contractors work closely with the environmental
and wildlife monitors during construction.

Construction

The Developer is committed to participating with other parties in a cumulative effects
monitoring program.

Construction, Operations
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1.0 INTRODUCTION

1.1 THE DEVELOPER

Mayor Merven Gruben
Hamlet of Tuktoyaktuk
Box 120
Tuktoyaktuk, NWT X0E 1C0
Phone: 867-977-2286
Fax: 867-977-2110
Email (Senior Administrative Officer): Bill Buckle c/o tuksao@netkaster.ca

Mayor Denny Rodgers
Town of Inuvik
Box 1160, #2 Firth Street
Inuvik, NWT X0E 0T0
Phone: 867-777-8600
Fax: 867-777-8601
E-mail Senior Administrative Officer): Grant Hood c/o sao@inuvik.ca

Jim Stevens
Government of the Northwest Territories
Department of Transportation
Lahm Ridge Tower, 2nd Floor, 4501 - 50 Ave
P.O. Box 1320
Yellowknife, NWT X1A 2L9
Telephone: (867) 920-6247
Fax: (867) 920-2565
Email: Jim_Stevens@gov.nt.ca

1.1.1 Consultants Involved in EIS Preparation

Kiggak – EBA Consulting Ltd.
Telephone: (604) 685-0017 x239
Fax: (604) 684-6241
Email: rhoos@eba.ca

1.1.2 Environmental Performance

The Project Partnership, generally referred to collectively as the Developer or Project Team,
for the proposed Inuvik to Tuktoyaktuk Highway are the Hamlet of Tuktoyaktuk, the
Town of Inuvik and the GNWT Department of Transportation (DOT). However, the
actual design and construction of the Highway will be the responsibility of the GNWT
DOT and thus the following discussion focuses on GNWT DOT’s environmental
performance.
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Care for the natural environment has been promoted as a core corporate value since the
creation of the DOT in 1989. This value has been advocated in a variety of internal and
external documents that commit the DOT to conducting its work in a way that will
conserve the beauty and health of the natural environment, for the enjoyment and benefit
of current and future generations.

Since 1989, the DOT has engaged a number of national organizations to develop best
practices for transportation works, specifically aimed at protecting the environment. These
initiatives have resulted in the DOT’s adoption of the best and most innovative practices
for mitigating impacts, from a wide range of activities related to the DOT’s mandate,
including construction in permafrost regions, construction management in riparian zones,
protection of navigability in northern waters, management of glycol and salt use, research
into alternative de-icing and dust control products, reduction of wildlife collisions, among
others. The DOT has also worked hard to ensure that the potential impacts and proposed
mitigations from large scale projects are discussed with regulators, well in advance of any
permit and/or licence applications. As a recent example in the Inuvialuit Settlement Region
(ISR), this practice was evident in the construction of the Tuktoyaktuk Access Road to
Source 177 and contributed to the success of this project. It is important to note, however,
that this kind of discussion has been undertaken on a routine basis prior to the formation of
the DOT.

In 2009, the DOT presented their Environmental Strategy entitled Green Light – Signalling the
Department of Transportation’s Commitment to the Environment (Appendix A). The main goal of
Green Light is to highlight existing environmental practices and to further foster a corporate
culture of environmental excellence, within both the DOT and the northern transportation
industry. Green Light lays the groundwork for improving operations and demonstrates the
DOT’s commitment to environmental performance and to lead by example. The
development of an Environmental Management System is one of the medium-term goals of
Green Light.

In 2010, a draft environmental policy was prepared to institutionalize environmental
priorities as an integral part of the decision-making process in all operations. The goal of
this policy is to foster a corporate culture of environmental excellence at DOT and
throughout the northern transportation industry. This will be accomplished by highlighting
and celebrating environmental achievements and by systematically improving the
sustainability of DOT’s approach to developing, operating, and maintaining the
transportation system. The policy also lays out a number of actions to achieve and evaluate
for continuous improvement.

The following text, extracted from the Draft Environmental Policy (2010), highlights the
principles and actions to be taken:

Principles:

The following principles will guide us in achieving our environmental goals:
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• We will continue to support other Northwest Territories Government policies and initiatives related to
environmental protection, pollution prevention and sustainability.

• We will continue to address environmental issues in the development of policies, plans, programs,
procedures, practices, standards and guidelines.

• We will regularly monitor and review our work processes.

• We will encourage our staff and contractors operating on our behalf to identify opportunities for
improving our environmental performance.

• We will remain knowledgeable and improve our expertise in environmental practices related to our core
business.

Continuous Improvement

• We will regularly review our environmental management policies and procedures, including QA/QC
and auditing documents, to maintain their effectiveness in meeting our environmental performance goals.

• We are committed to seeking opportunities to improve our environmental performance and recognize the
central role of our staff, clients and contractors operating on our behalf in achieving improvements.

• We will support our staff and contractors working on our behalf in the training and development
necessary to meet our collective responsibilities to the environment, as these responsibilities are defined by
legislation, professional requirements, and our Environmental Management System (to be developed)
(GNWT DOT 2010b).

The DOT’s focus on improving and strengthening its environmental standards and
practices will ensure the current transportation system and future changes to it will maintain
the quality of the environment.

Environmental Management System

The GNWT DOT is in the process of developing and implementing an Environmental
Management System (EMS), based on the EMS guide developed by the Transportation
Association of Canada for the public transportation sector. The program will be
implemented by an EMS Coordinator in the Planning, Policy, and Environment Division.

The EMS will complement programs already underway which include the GNWT
Sustainable Development Policy, the NWT Greenhouse Gas Strategy, the Climate Change
Adaptation Strategy and DOT’s Drive Smart Program.

Project-specific Environmental Performance

Since its establishment, DOT has successfully undertaken hundreds of projects across the
NWT with little to no negative effect on the environment. Wherever even the potential for
unacceptable effects have been identified by project personnel, regulators, or residents,
DOT has moved quickly and effectively to address the issue of concern. DOT is an
experienced and highly-engaged project delivery department, whose commitment to
environmental stewardship is not only a mandated requirement, but also informs all phases
of its activities, from planning to implementation and post-construction monitoring.
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Recently the GNWT DOT facilitated the development of the all-weather Access Road from
Tuktoyaktuk to Source 177, a precursor to the present Highway development proposal.

Overall the project was generally considered to be a success, with only a few concerns raised
that were resolved during the construction period. DFO, for example, had expressed
reservations about the installed elevation of some culverts but this issue was resolved at the
beginning of the next construction season.

1.2 DEVELOPMENT OVERVIEW

Project Context

Currently, surface transportation access to the Hamlet of Tuktoyaktuk is by a 187 km ice
road from Inuvik, built annually by the GNWT DOT on the frozen channels of the
Mackenzie River Delta and Kugmallit Bay. The ice road is open for three to four months,
depending upon the weather, from mid to late December to mid to late April. Tuktoyaktuk
has year-round access by air from Inuvik and barge service from Hay River during the
summer.

As part of the early 1960s “Northern Vision” of Prime Minister John Diefenbaker, the
federal government of Canada implemented an ambitious program of all-weather road
construction in the Western Arctic.

As an ultimate goal, the federal all-weather road program had envisaged the eventual
extension of the Mackenzie Highway to Inuvik and onwards to Tuktoyaktuk. The first
route surveys for an Inuvik to Tuktoyaktuk all-weather road were undertaken by Public
Works Canada (PWC) in 1974, which resulted in a 140 km all-weather road route (PWC
1975). Preliminary engineering and environmental studies were undertaken on this route in
1975-76, which became known as the PWC 1977 route (PWC 1976, 1977, 1981a, 1981b,
1982a, 1982b). However, road construction did not proceed due to changes in government
policy and the declining pace of industry activity in the region. In the late 1980s, the existing
Northwest Territories highway system was transferred to GNWT DOT.

The need and rationale for new all-weather road corridors in the Western Arctic (namely,
the Inuvik to Tuktoyaktuk Highway, the extension of the Mackenzie Highway to Inuvik,
and the Slave Province corridor), and the necessity of federal funding assistance, have
figured prominently in various GNWT DOT reports since 1990. Reports include:

 Northwest Territories, Transportation Strategy (GNWT DOT 1990);

 Northwest Territories, Transportation Strategy Update, 1994 (GNWT DOT 1995);

 Investing in Roads for People and the Economy: A Highway Strategy for the Northwest Territories
(GNWT DOT 2000);

 Corridors for Canada: An Investment in Canada’s Economic Future: A Proposal for Funding
Under the Strategic Infrastructure Fund Government of Canada (GNWT 2002);

 Corridors for Canada-II: Building on Our Success. A Strategic Infrastructure Proposal for
Investment in Transportation Infrastructure (GNWT 2005a);
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 Connecting Canada Coast to Coast to Coast: A Proposal to Complete the Mackenzie Valley
Highway to the Arctic Coast (GNWT 2005b); and

 Northern Connections: A Multi-Modal Transportation Blueprint for the North (GNWT DOT
2008b).

Recently, the federal government has re-engaged with the idea of developing road and other
infrastructure in the Arctic under the Building Canada Fund. The first significant new road
project in the Northwest Territories under this program is the 19 km all-weather Access
Road from Tuktoyaktuk south to Source 177, along a horizontal alignment that will become
part of the future all-weather Inuvik to Tuktoyaktuk Highway. Construction on this road
began in 2009 and was completed in 2010.

Development Overview

More detailed construction information and methodologies are found in Section 2.0 and an
overview of the development is provided within the executive summary, under the headings
of ‘Route Alignment Alternatives’, ‘Highway Design Considerations’, and ‘Highway
Construction and Schedule’. The following is a brief summary of this information.

The proposed development will involve the construction of a 137 km stretch of two-lane,
all-weather highway between Inuvik and Tuktoyaktuk (Figure 1.5-1). There have been
several design iterations since the Highway was first proposed in 1960, but the currently
proposed alignment is the Primary 2009 Route (Figure 1.5-2). This route is an updated and
refined version of the 1977 PWC alignment, but includes a minor encroachment on the
Husky Lakes 1 km setback.

The other route alignment options in the vicinity of the Husky Lakes are also continuing to
be considered: Alternative 1 (2009 Minor Realignment) to avoid the encroachment on the
Husky Lakes setback; Alternative 2 (Upland Route); and Alternative 3 (2010 Minor
Realignment) recommended by Inuvialuit interests. In particular, Alternative 3 (2010 Minor
Realignment) will be further considered and likely adopted in the detailed design stage based
on the additional field information that needs to be gathered.

This public Highway will be constructed and operated in conformance with applicable
highway standards. Highway construction will involve:

 Construction of a two lane gravel roadway 8 to 9 m wide with 3:1 side-slopes;

 Installation of approximately eight short span single lane bridges and numerous
culverts;

 Surveying and staking of the Highway, snow clearing, and material stockpiling at the
borrow sources;

 Use of ‘fill’ techniques, rather than ‘cut and fill’, so that permafrost is preserved as
much as practicable;

 Construction of temporary ice/winter roads to borrow sources and a winter road along
the Highway alignment;
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 Placement of frozen borrow material directly onto frozen ground (with geotextile
separation layer);

 Use of excavators, tractor-trailers and articulated trucks to load and transfer material
from the borrow pits to the construction site, where the material will be end-dumped
and spread using bulldozers.

Phases and Schedule

The main Highway construction program is currently scheduled to start in fall/winter 2012
and last for four years, until summer 2016. However, subject to completion of the EIRB
review process, regulatory approvals and funding, initial upgrading of the Tuktoyaktuk to
Source 177 Access Road to highway standards will commence in spring 2012.
The Developer proposes to build the Highway concurrently from the north and south ends.

Factors that have the potential to influence Project schedule include:

 The availability and proximity of appropriate borrow sources, as the development
progresses; and

 The timing/location of construction resource placement, such as equipment and crew
camps, so that work will proceed smoothly from season to season.

See Section 2.0 for more detail on specific construction methodologies, schedule, strategies
proposed, and a detailed list of equipment.

Workforce and Cost

The total anticipated workforce during the four years of construction will be approximately
670 Full Time Equivalents (FTE).

The estimated capital cost of the Project is $230 million. This does not include royalties or
administrative fees associated with construction materials from sources on Inuvialuit owned
lands.

1.3 DEVELOPMENT PURPOSE AND JUSTIFICATION

The Inuvik to Tuktoyaktuk Highway will be the first all-weather road connection in Canada
to the Arctic Ocean, and will generate substantial benefits at the local, regional, and national
levels. Information on the effects of the proposed Inuvik to Tuktoyaktuk Highway is
located in Section 4.3. The primary purpose and justification for the Highway are below.

Cost of Living

The Highway is expected to reduce the cost of living and doing business in Tuktoyaktuk
because goods could be shipped overland year-round, on an as-needed basis.
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Cost of Government Program Service Delivery

The Highway is expected to reduce the cost of providing and accessing government services
and programs delivered in Tuktoyaktuk and throughout the Region. It is anticipated that
there will be a reduction in travel costs, operation and maintenance costs for health,
education, social and recreational services, capital programs, and local municipal services
and programs.

Social Aspects

The all-weather Highway will provide Tuktoyaktuk residents with cheaper, easier and safer
access to regional services, such as health care, education and recreational facilities. The
Highway will promote family, community, and sporting interactions by providing year-
round access between communities.

Business Opportunities and Competition

The Highway will allow Inuvik- and Tuktoyaktuk-based businesses to compete more
effectively for resource-related and government business opportunities. The construction of
the Inuvik to Tuktoyaktuk Highway will also create various spin-off business opportunities
for Tuktoyaktuk, Inuvik and other regional businesses, such as fuel and gas service stations
and Highway maintenance services. The increase in tourism and the creation of new
business opportunities will provide important year-round employment and training
opportunities for local Inuvik and Tuktoyaktuk residents. Enhanced competition between
businesses may lead to higher quality and lower cost services for government, resource
development, and other goods and services sectors.

Tourism Development

The Highway will promote the tourism and hospitality industries in Inuvik and
Tuktoyaktuk. A tourism campaign could capitalize on Tuktoyaktuk, the terminus of the all-
weather Highway, as the point closest to the Arctic Ocean that can be reached by road from
anywhere in Canada, continental USA and Mexico – appreciably closer than northern
Alaska which has the only other points in North America on the Arctic Ocean with road
access.

Pollution Prevention and Spill Response in the Arctic Ocean

The all-weather Highway may reduce the costs of the Canadian Coast Guard’s
Tuktoyaktuk-based Arctic pollution prevention and spill response planning and operations
by allowing ground transport of response personnel, equipment, and materials during the
summer/fall Arctic shipping season.

National Sovereignty and Security in the Arctic

In the past few years the issue of protecting Canadian sovereignty in the Arctic has received
prominent national attention. Furthermore, commercial and non-commercial shipping into
and through the Northwest Passage is now being assessed for viability based on changes to
open-water patterns. The Inuvik to Tuktoyaktuk Highway would allow easier and cheaper
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access for sovereignty and security related operations in the western Arctic Ocean, which
could be based in Tuktoyaktuk and/or Inuvik.

Arctic Harbour and Port Development

With the potential increase in international marine traffic through the Northwest Passage
and potential Beaufort Sea oil and gas development, there may be increased marine activity
in the Arctic. At present, a deep water port is not available in the Western Arctic region
(Canada or the United States) to support the existing and expected increase in marine
traffic. The construction of the Inuvik to Tuktoyaktuk Highway would facilitate the
efficient use of a new deep water port in terms of location and costs, which could have
multiple economic benefits for the region.

Oil and Gas Exploration and Development

By providing all-weather access, the Highway can be expected to reduce the costs of
onshore oil and gas exploration and development in the area. In addition, it could help
reduce the cost of off-shore exploration and development in the Beaufort Sea, as equipment
and supplies could be trucked to Tuktoyaktuk.

Quantification of Regional Economic Impacts

A study entitled Inuvik to Tuktoyaktuk All-Weather Road Economic Analysis was prepared
for GNWT DOT in June 2010. The study concluded that the direct, indirect and induced
effects in the NWT are:

 Constructing the Highway results in an estimated $135 million Gross Domestic
Product (GDP), with 1,086 full time equivalent (FTE) positions being created and
governments receiving $27 million in additional revenues;

 Operating the Highway results in an estimated $1.5 million GDP, with 19 FTE
positions being created and governments receiving $250,000 in additional revenues;

 Not constructing the winter road results in $73,000 less in GDP, 0.6 less full FTE
positions each year, and approximately $15,000 less in additional government revenues;

 Reducing the cost of living in Tuktoyaktuk is estimated to increase GDP by over
$500,000, increases the number of positions by four FTE, and increases tax revenues
by $100,000; and

 Increasing tourism spending to $2.7 million each year will generate an increase of over
$1.2 million in GDP, create 22 FTE positions in the NWT, and increase government
revenues by $200,000.

Overall, the Highway is anticipated to create the following effects in NWT and Canada:
2,000 one-time (i.e., construction-related) jobs, $270 million in GDP, and $47 million in
government revenues.
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1.4 THE DEVELOPMENT SETTING

This section of the EIS is intended to introduce the development setting and to provide a
general overview of the geographic, social, economic and cultural setting in which the
development is proposed to take place. This section also provides similar information for all
considered alternatives.

1.4.1 Proposed Alignment

Geographic Setting

As indicated in Section 2.0 of this Environmental Impact Statement, the proposed Highway
will be 137 km long and will be located entirely within the ISR (Figure 1.5-1 and 1.5-2).
The corridor between Inuvik and Tuktoyaktuk is situated within the geographic coordinates
68°30’ to 69°50’N latitude and 132°45’ to 134°0’W longitude. Granular resource
requirements for the Highway will be met using material from selected borrow sources
located in the vicinity of the Highway alignment (Figure 1.5-2). For the phases of work
conducted during the winter, temporary winter access/haul roads will be used during the
construction phase of this Project to access and transport borrow materials. For work
conducted during the summer months, access and transport will be along the constructed
embankment.

Inuvik is located on the East Channel of the Mackenzie River Delta. It is accessible by land,
via the Dempster Highway, which originates in Yukon Territory, by air from Yellowknife,
Whitehorse, Calgary, Edmonton, and regional communities, and by water during the
summer months.

Tuktoyaktuk is located on Kugmallit Bay near the Mackenzie River Delta and is
approximately 126 km northeast of Inuvik. It is accessible by air from Inuvik year-round,
by water during the summer months, and by ice road during the winter.

To the south of the proposed Highway corridor is the Town of Inuvik and the Gwich’in
Settlement Area. To the north, the Highway corridor terminates at the Hamlet of
Tuktoyaktuk and Kugmallit Bay in the Beaufort Sea. To the east, a portion of the corridor
is located near the western shores of Husky Lakes. Ranging in distance between 20 and
50 km to the west of the proposed Highway corridor is the Mackenzie River.
The Mackenzie River is the location of the 187 km Inuvik to Tuktoyaktuk Ice Road, which
is part of the Mackenzie Delta Ice Roads (Inuvik Area) component of the overall
Northwest Territories Public Highway System. The seasonal ice road connects Inuvik and
Tuktoyaktuk for approximately three months per year.

Social and Cultural Setting

Tuktoyaktuk

The Hamlet of Tuktoyaktuk had a population of 916 in 2010. The majority of the
population is Inuvialuit, and approximately 84% of Hamlet residents are Aboriginal.
The main languages spoken in Tuktoyaktuk are Inuvialuktun and English (GNWT Bureau
of Statistics 2009a).
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The Hamlet has a health centre and social services (BDHSS 3010b). Hamlet recreational
facilities include Kitti Hall (a community centre), school gym, playground and golf course.
There is one grade school, an Adult Education Centre through Aurora College, an RCMP
detachment, and a volunteer fire department.

The total labour force in the Hamlet of Tuktoyaktuk is 345 persons. Of the total
Tuktoyaktuk labour force, sales and services (29.0%), trades transport and equipment
operators (24.6%), and social science, education, government service and religion (14.5%)
were the three most commonly held occupation types (Statistics Canada 2006a, 2006b).
In 2009, 46.1% of the population were high school graduates. The average annual income
in 2008 was $49,810 (GNWT Bureau of Statistics 2009a).

Inuvik

Inuvik was established in 1953 and became a town in 1970. Inuvik is the regional
government centre, and transportation and recreation hub for the Canadian Western Arctic.
Due to its strategic location, Inuvik is also the main headquarters for the oil and gas
industry operating in the Beaufort Sea and Mackenzie Delta (Town of Inuvik 2009).
The airport, government services, recreational programs and hospitality industry attract
residents from neighbouring communities, those traveling from other communities and
tourists.

Inuvik had a population of 3,552 in 2010. Aboriginal people (Inuvialuit and Gwich’in)
comprise 64% of Inuvik’s population; the balance of the population consists of non-
Aboriginal residents. The main languages spoken in Inuvik are English, Inuvialuktun and
Gwich’in (GNWT Bureau of Statistics 2009b).

There are several regional health care and social service facilities located in Inuvik, including
a regional hospital (BDHSS 2010c). Town recreational facilities including the Midnight Sun
Recreation Centre Ice Arena (that also includes an indoor pool and fitness centre), the
Midnight Sun Complex and Conference Centre, and over 20 outdoor recreational spaces
consisting of parks and playgrounds, trails, a boat launch, and more (Town of Inuvik
2010e). There are four child care centres, two schools, a campus of Aurora College, an
RCMP detachment, and a volunteer fire department.

The total labour force in the Town of Inuvik is 2,020 persons. Of the total Inuvik labour
force, sales and services (23.0%), business finance and administration (18.6%), and trades
transport and equipment operators (17.8%) were the three most commonly held occupation
types (Statistics Canada 2006a, 2006b). In 2009, 68.6% of the population graduated from
high school. The average annual income in 2008 was $49,810 (GNWT Bureau of Statistics
2009b).

Economic Setting

The Beaufort-Delta region accounts for about 16% of the NWT’s population and about
12% of personal income. Over the past decade, the region’s population has declined by
about 400 residents or around 6%.
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The Dempster Highway provides an all-weather road link between Inuvik and communities
in the Yukon Territory and represents an alternative attraction for tourists from the Alaska
Highway. The Beaufort-Delta region benefits from the direct air travel connections
between Whitehorse and international destinations during the summer months.

Currently, the Dempster Highway connection only serves communities south of Inuvik.
The development of the Ikhil gas project has provided the community of Inuvik with access
to gas for electrical generation and heating. The region has abundant gas resources.
However, development is dependent upon access to markets. An application to develop the
Mackenzie Gas Project was recently approved. Project lead Imperial Oil Resources
Ventures Limited has until the end of 2013 to indicate whether the Mackenzie Gas Project
will be constructed in the near term.

Tourism is increasing, and there have been large investments made in accommodation
facilities and attraction development. Physical attractions include the Mackenzie Mountains,
the Beaufort Sea and the Arctic Ocean, the Mackenzie Delta and the midnight sun during
summer months.

The region’s base industries include public administration, petroleum exploration,
transportation, tourism and furs. Tuktoyaktuk continues to rely on traditional game
harvesting from the Delta and fishing from the Beaufort Sea and regional lakes as a large
part of its economy.

1.4.2 Alternative Alignment

Because the selected and alternative routes only differ slightly, the same communities will be
affected; therefore, a separate assessment of the routes, with respect to social, cultural, and
economic setting is not necessary. Further discussion comparing the route alignments is
found in Section 2.0.

1.5 REGULATORY APPROVALS AND NON-REGULATORY REQUIREMENTS

Through the Inuvialuit Final Agreement (IFA), signed in 1984, the Inuvialuit received title to
approximately 20% of surface lands in the Inuvialuit Settlement Region (ISR), some of
which includes ownership of subsurface minerals.

The proposed Highway will be 137 kilometres (km) long and will be located entirely within
the ISR. Approximately 71 km or 51.5% of the alignment will be located on Inuvialuit
private lands, which are regulated and administered by the Inuvialuit Lands Administration
(ILA). Approximately 67 km or 48.5% of the route will be located on Crown lands, which
are regulated and administered by Indian and Northern Affairs Canada (INAC). Granular
resource requirements for the Highway will be met using material from selected borrow
sources located in the vicinity of the Highway alignment.
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The IFA, and its enabling legislation, the Western Arctic (Inuvialuit) Claims Settlement Act,
requires:

“…the screening of developments of consequence to the Inuvialuit Settlement Region… that
are likely to have a negative impact on the environment, or on present or future wildlife
harvesting. It provides for the establishment of the EISC to carry out the preliminary
environmental screening of onshore developments.”

(EISC 2004 p.2)

In the fall of 2009, the Project Team consulted the EISC, ILA, territorial and federal
regulatory agencies with the goal of identifying key issues related to the proposed Highway.
Regulatory and resource management agency representatives were asked to describe their
organization’s anticipated role in screening the proposed Project and to suggest other
agencies and organizations that should be consulted. A Project Description Report was
prepared in accordance with the Environmental Impact Screening Committee – Operating Guidelines
and Procedures (EISC 2004).

After its review of the Project Description Report, with regard to IFA Subsections 11(17)
and 11(18), the EISC determined that the proposed development could have a significant
negative environmental impact and was, therefore, subject to further review by the
Environmental Impact Review Board.

Upon review of this EIS, if the EIRB concludes that significant negative impacts can be
mitigated to an acceptable level and, therefore, that the Project may proceed, then the ILA
and other regulatory agencies can issue permits and licences and prepare accompanying
terms and conditions. For the portion of the Highway traversing Inuvialuit lands, as part of
the permitting process for access and use of Inuvialuit lands, a negotiated land tenure
agreement will be required (Section 1.5.1.1).

Other Inuvialuit, territorial and federal agencies involved in the regulatory approval process
will include, but may not be limited to the ILA, the Northwest Territories Water Board
(NWTWB), Indian and Northern Affairs Canada (INAC), Fisheries and Oceans Canada
(DFO), GNWT Environment and Natural Resources (ENR), Environment Canada (EC),
Transport Canada, Aurora Research Institute, and the Prince of Wales Northern Heritage
Centre (PWNHC).

Figures 1.5-1 and 1.5-2 show the location of the proposed Highway in the context of the
Mackenzie Delta area. Figure 1.5-2 identifies the jurisdictional boundaries that indicate
which agencies will screen, permit, licence, or otherwise issue decisions and authorizations
for the construction of the Highway and associated activities. The location of the Project
relative to the Inuvialuit Settlement Region, Inuvialuit 7(1)(a) and 7(1)(b) lands, and Crown
Lands are of particular relevance to the assessment and regulatory discussion that follows.
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Figure 1.5-2
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1.5.1 Previous Regulatory Approvals

Previous approvals known to have been obtained for road construction and/or quarrying in
the Project area are described below.

In 2000, the ILA granted an approval to E. Gruben’s Transport Ltd. (EGT) to remove
approximately 30,000 m3 of aggregate material from Source 177. Some of this material was
placed on several kilometres of land in the vicinity of the proposed alignment, some of
which is now part of the all-weather Tuktoyaktuk to Source 177 Access Road.

In 2009, the ILA granted approval to the Hamlet of Tuktoyaktuk and the GNWT
Department of Transportation to construct the all-weather Tuktoyaktuk to Source 177
Access Road. This Access Road can be considered a pilot project for the currently
proposed Inuvik to Tuktoyaktuk Highway in terms of environmental review and
permitting, cost, schedule, logistics, construction methods, environmental protection, and
effects mitigation. The Access Road was completed in 2010.

Other land use and quarry permits have been issued in the Inuvik to Tuktoyaktuk corridor,
but they pre-date the IFA and the current environmental screening and regulatory regime.
Notably, borrow sources were accessed by Gulf Canada Ltd. in the 1970s to create
spring/summer well site leases at the Parsons Lake natural gas field east of the proposed
Highway alignment. As well, Source 168 was quarried by E. Gruben’s Transport Ltd.
(EGT) in the 1980s for shoreline erosion protection for the community of Tuktoyaktuk.

1.5.1 Review and Approvals Processes

There are several aspects of the proposed Highway project that require regulatory
authorizations. The proposed Highway traverses private Inuvialuit lands and Crown lands.
It crosses over a number of watercourses. During some phases of construction, the project
will require considerable volumes of water and the extraction of large quantities of material
resources. Each of these activities may trigger a regulatory authorization.

1.5.1.1 Inuvialuit Land Administration Authorizations

Access to Inuvialuit lands, that is more than casual and individual in nature, requires
permission from the ILA. Accordingly, the ILA issues rights to access both 7(1)(a) and
7(1)(b) lands (ILA 2009, IRC 1987). For the portions of the proposed development
activities occurring on privately held parcels, the ILA will be the primary regulatory
authority.

Consultations with the ILA have identified the required authorizations including: a
Temporary Right-of-Way, a Land Use Permit, and combined Land Use Permit and Quarry
Permits for borrow sources. Supplemental geotechnical and biophysical studies will be
conducted to fulfill the requirements of the land use and quarry applications.
The Developer anticipates securing multi-year authorizations from the ILA to
accommodate the duration of Highway construction. The project schedule is discussed in
Section 2.0.
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The project will also require an Access Agreement. The Access Agreement will be
negotiated as part of the ILA permitting process.

Upon regulatory approval, the Developer anticipates continuing dialogue with the ILA and
other Inuvialuit organizations and authorities. These discussions will include interpretation
of Project terms and conditions, and completion of negotiated agreements, including
permanent land tenure.

The entire length of the Inuvik to Tuktoyaktuk Highway alignment is 137 km, of which
71 km, or 51.5%, will be located on Inuvialuit settlement lands which are regulated and
administered by the Inuvialuit Lands Administration. As the goal is to have the Highway
right-of-way (surface rights) under the authority of the GNWT as a public road, 71 km are
to be transferred to the GNWT pursuant to the expropriation procedure as set out in the
Inuvialuit Final Agreement in Section 7 “Inuvialuit and Crown Lands”, Subsections 7(60)
“Expropriation” and 7(64) “Public Road Right of Way,” and Section 18 “Arbitration.”

As the Highway project proceeds through regulatory approvals, funding, design, and
construction, GNWT DOT will work with the ILA to affect the land transfer necessary for
the right-of-way, pursuant to and subject to the provisions of the IFA.

1.5.1.2 Indian and Northern Affairs Canada Authorizations

Indian and Northern Affairs Canada (INAC), in the administration of the Territorial Lands
Act, the Territorial Lands Regulation, the Territorial Land Use Regulation, and the Territorial
Quarrying Regulation, holds jurisdiction over Crown lands in the Inuvialuit Settlement Region.

A land use permit will be required for the proposed Highway right-of-way, temporary
borrow source access roads, and temporary camps occurring on Crown lands. Specifically,
under the Territorial Land Use Regulations, a Class A Land Use Permit will be required to carry
on any work or undertaking that involves the levelling, grading, clearing cutting or
snowploughing of any line, trail or right-of-way exceeding 1.5 m in width and exceeding
4 ha in area.

The project will require quarry permits issued under the Territorial Quarrying Regulation for the
extraction of borrow materials. INAC will consider requested volumes in the context of the
resource requirements of other reasonably foreseeable community, industrial, and other
demands for granular resources. At present, INAC permits borrow sources for a maximum
duration of one year; therefore, successive annual permits may be required for some project
sources.

Applicable application forms will be submitted for the Land Use Permits and Quarry
Permits. Supplemental geotechnical and biophysical studies will be conducted as necessary
to fulfill the requirements of the land use and quarry applications.
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1.5.1.3 Northwest Territories Water Board Water Licensing

According to Northwest Territories Waters Act Section 12, the Northwest Territories Water
Board (NWTWB) is responsible to provide for the conservation, development and
utilization of waters in the Inuvialuit Settlement Region. The Developers will require
Type A or Type B water licences for water crossings, construction camps and water use.
There are different thresholds for Type A and Type B water licences under the Northwest
Territories Waters Regulations.

A Type B Water Licence is required for the construction of a structure across a watercourse
that is more than 5 metres wide at the ordinary high water mark at point of construction.
The proposed Highway crosses more than one watercourse greater than five metres in
width.

A Type B Water Licence will be required for camps of more than 50 persons. This project
proposes a number of 15-20-person camps in the first year, and in the second year, at least
one camp of greater than 50 persons may be added.

A Type A Water Licence is required for the direct use of 300 m3 or more of water per day
for industrial use. The construction of the proposed Highway is anticipated to use 1,000 m3

or more of water per day during peak phases of construction, particularly when establishing
temporary winter access roads and for dust control in summer months.

Under the Northwest Territories Waters Act Subsection 174(1), it is mandatory for the
NWTWB to provide the opportunity for a public hearing for projects that require a
Type A Water Licence. If, during the regulatory phase, the NWTWB determines the need
for a Type A Water Licence for this project a public hearing will be held if an intervenor
demonstrates an interest.

The EIS provides information about water crossings greater than five metres in width,
identifies the need for crew accomodations, and provides a construction schedule and
preliminary logistics plan. The detailed water requirement estimates, water source
identification, construction camp siting, and the location of winter access and haul roads
will be submitted in the regulatory applications.

The Project Team will conduct further assessment of the proposed water crossing locations
and will provide information about watercourse characteristics and proposed crossing
structure designs sufficient to meet the requirements of the Northwest Territories Waters
Regulations. Furthermore, the DFO (2005) Protocol for Winter Water Withdrawal in the Northwest
Territories will be followed. This will include identification of suitable water withdrawal
sources (lakes and streams), assessment of allowable withdrawal quantities per sources,
unique source identification, and water withdrawal volume tracking.
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1.5.1.4 Fisheries and Oceans Canada Authorizations

Fisheries and Oceans Canada (DFO) administers the Fisheries Act, which includes provisions
that potentially relate to aspects of the Highway Project. In particular, DFO will focus on
the potential effects of construction activities on fish habitat, which is protected under
Section 35 of the Act.

DFO may issue a Letter of Advice for components of the Project that are not expected to
result in the harmful alteration, disruption or destruction (HADD) of fish habitat or an
Authorization for HADD, under Sections 35(1) and 35(2), respectively. A Letter of Advice
normally sets out or refers to guidelines and/or mitigation measures that, if followed, would
prevent a HADD. An Authorization recognizes that a HADD is likely to occur, and
therefore includes an agreement between the project proponent and DFO for
compensation that will achieve No Net Loss (NNL) of fish habitat.

In addition, DFO has developed a series of Operational Statements that provide guidance
to project proponents regarding specific types of projects. The intention of these
Operational Statements is to relieve proponents of the need for an approval from DFO,
provided that specified requirements and conditions are followed. In the Northwest
Territories, DFO has published several Operational Statements that may be applicable to
this project including clear-span bridges, culvert maintenance, ice bridges and snow fills,
temporary stream crossings, and maintenance of riparian vegetation in existing rights-of-
way.

The various stream crossings that will be necessary as part of the proposed Highway will be
sited and designed to avoid or mitigate adverse effects on fish and fish habitat (i.e. HADD),
wherever possible. As such, it is expected that most of the Project can be completed
through the issuance of Letters of Advice by DFO, or by application of relevant
Operational Statements. Where a HADD is unavoidable, DFO will be consulted to discuss
and determine suitable compensation strategies so that the necessary application for
Authorization pursuant to Section 35(2) of the Fisheries Act can be submitted. Such
situations arise, for example, due to the installation of culverts in fish-bearing streams,
where the culvert results in the direct loss of spawning or rearing habitat. Once the final
route is determined, conceptual plans for each crossing will be provided to DFO (and other
regulators), which will include assessments of habitat type, quality, and quantity.
These assessments will form the basis for Authorizations and compensation plans.

Borrow sources will not be developed within 50 m of any watercourse and 1 km of the
Husky Lakes. Where blasting is required, DFO guidelines for the use of explosives will be
followed (Wright and Hopky 1998).

1.5.1.5 Permit for Construction within Navigable Waters

Under the Navigable Waters Protection Act and Regulations, the Project will require a permit for
construction of bridges across navigable waterbodies. It is understood that some of the
larger streams in the Husky Lakes area, in particular Hans Creek and Zed creek may
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constitute navigable waters. Transport Canada is responsible for permits under the Navigable
Waters Protection Act. An application will be made once the applicable bridge design
information becomes available.

1.5.1.6 Research Authorizations

Pre-construction studies will include additional environmental, engineering, and
archaeological investigations. Scientific activities are administered under the Scientists Act
and are permitted with the issuance of a Scientific Research Licence by the Aurora Research
Institute. In addition, Wildlife Research Permits are issued by the GNWT Department of
Environment and Natural Resources (ENR), and several permits will be required from the
Department of Fisheries and Oceans (i.e., Scientific Collection Permit and Animal Use
Permit).

Archaeological investigations are permitted under the Northwest Territories Archaeological Sites
Regulations made under the Northwest Territories Act, and are issued by the Prince of Wales
Northern Heritage Centre. Such authorizations will be obtained on an annual basis, as
needed, prior to the conduct of seasonal field activities. Local Hunters and Trappers
Committees and Community Corporations will be notified of proposed work activities.

1.5.1.7 Non-Regulatory Requirements

Non-regulatory requirements are typically requirements or conditions recommended by
local organizations, such as the HTCs, Community Corporations, and the general public.
These types of requirements are typically conveyed to the regulatory bodies (e.g., ILA,
INAC, NWTWB, etc.) and commonly become conditions associated with the regulatory
approvals. In addition, during the consultations that were completed, the Developer took
note of comments and concerns, and to the extent possible, have incorporated some of
these in the Highway planning process.

1.5.2 Inuvialuit Settlement Region Consultation and Communication

“A well established system of co-management of resources is in place throughout the ISR… The
communities, Hunters and Trappers Committees, co-management bodies, and government agencies are key
elements of this system” (EISC 2004 p.6).

As the Developer intends to minimize or avoid disturbance to ISR land, traditional land use,
and harvesting activities, the Developer has initiated consultations with the noted
organizations and residents and will continue to provide notice of studies and construction
activities.

Examples of consultation and communication occurring since the inception of this Project
include:

 September 2009 Inuvialuit Land Administration, Inuvik and Tuktoyaktuk Hunters and
Trappers Committees – Notice of the September 14-18, 2009 Field Study and Consent
Form for submission to the Prince of Wales Northern Heritage Centre (in support of
Archaeological Permit Issuance);
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 September 2009 Aurora Research Institute – Telephone inquiry about the need for
authorization to conduct the September 14-18, 2009 Field Study;

 October 2009 Inuvik to Tuktoyaktuk Highway Backgrounder (2-page Project
introduction and map) emailed or faxed to community organizations and regulatory
agencies;

 October 2009 Inuvik to Tuktoyaktuk Highway Community and Regulatory
Consultations for information gathering purposes;

 November 2009 Notice of Intent to Inuvialuit Regional Corporation (IRC) Board,
November 13, 2009; and

 January 2010 Inuvik to Tuktoyaktuk Highway follow-up community consultations to
respond to questions raised in October 2009, update organizations and residents on
progress made during Project Description Report preparations and to receive further
input before finalizing the Project Description Report.

Input was also received during the EISC screening process and agency review of the Project
Description Report. These comments have been reviewed and where possible, suggestions
incorporated into this Environmental Impact Statement. Further discussion on consultation
is located in Section 1.6.2.

1.6 STUDY STRATEGY AND METHODOLOGY

The following are the primary steps involved in the preparation of the EIS and the
corresponding report Sections where more detailed information for each step is provided -
many of these steps overlap temporally and some are ongoing (i.e. field studies and
community consultations):

 Regulatory and Background Review (Section 1.5 and 3.0): Researched and reviewed
applicable regulations; Compiled and reviewed available historical reports and data;
Consulted regulators.

 Community Consultation (Section 1.6.2): Arranged meetings to obtain feedback from
the public and affected communities about the development proposal.

 Environmental field work and studies (Section 2.7.7): Analyzed information gaps in
existing data; prepared and conducted studies to supplement existing information.

 Route Design and Refinement (Section 2.0): Incorporated information from historical
and new studies, regulatory requirements, and community feedback into designs;
modified design to address regulatory, functional, environmental, and community
concerns.

 Impact Effects Assessment (Section 4.0): Identified potential effects of the
development proposal in relation to biophysical and human environmental
components.
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 Mitigation Planning (Sections 4.0 and 6.0): Developed strategies, using development
standards, guidance documents, best management practices, regulatory feedback and
professional experience, to design and deliver the Project in a manner that most
adequately preserves biophysical and human environmental components.

 Cumulative Effects Assessment (Section 5.0): Assessed the potential cumulative effects
of the Project in relation to other past, present and future projects in the region on
biophysical and human environmental components.

All EIS steps were conducted in accordance with accepted EIRB standards and
methodologies, as outlined in the EIRB’s ToR.

Project goals, as specified by the EIRB ToR, are the basis for the EIS methodology and
have been incorporated throughout this document. EIRB Project goals and the report
sections where they are addressed are listed in Table 6-1 (Section 6.0).

1.6.1 Respect for and Use of Traditional Knowledge

The Developer acknowledges that traditional knowledge has been passed on between
generations for centuries through a variety of means, including legends, stories, songs,
dances and experience (ICC et al. 2006). The knowledge continues to be relevant today as
the traditions and activities (such as hunting, trapping, and fishing) are still practiced.
The Developer has incorporated traditional knowledge throughout the environmental
assessment to ensure that the assessment is fair to resource users, by documenting the
potential ways in which development location itself and associated activities may affect
those who use the land for cultural or subsistence purposes.

Extensive traditional knowledge studies have been prepared in the Inuvialuit Settlement
Region in the past decade. Traditional knowledge obtained during public consultation
sessions and from the following studies has been incorporated into the Project design,
construction and operational plans:

 Tuktoyaktuk Community Conservation Plan (TCCP) (Community of Tuktoyaktuk et
al. 2000 and 2008);

 Inuvik Inuvialuit Community Conservation Plan (IICCP) (Community of Inuvik et al.
2000 and 2008); and

 Inuvialuit Settlement Region Traditional Knowledge Report (ICC et al. 2006).

Traditional knowledge was obtained during open discussions and mapping exercises, as part
of public consultation. The authors of the traditional knowledge studies that were used in
this document include the Communities of Tuktoyaktuk and Inuvik, the Wildlife
Management Advisory Council (NWT), The Joint Secretariat, and the Inuvik, Tuktoyaktuk
and Aklavik Community Corporations. The methods used to gather and verify knowledge
for these studies is outlined within each document.
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Traditional knowledge was used in this environmental review process to:

 Contribute to biophysical and socio-economic understanding of the region;

 Contribute to overall Project design decisions;

 Improve the confidence in predicted biophysical and socio-economic impacts;

 Contribute to the development of mitigation strategies, and follow-up and monitoring
programs;

 Assist in the ability to meet regulatory requirements; and

 Design a more culturally-acceptable development.

Traditional knowledge was incorporated during the assessment to:

 Identify potential concerns, issues and recommendations during the Highway design
period;

 Provide baseline information on many topics, such as harvesting seasons and locations,
wildlife migration patterns, camp locations, burial sites, traditional land use, and other
resource use;

 Identify potential effects from various types of construction activities, such as increased
employment, in-migration of workers, and the effect of the Highway on traditional
harvesting; and

 Identify potential mitigation measures to the various effects described.

In the TK Studies, several values, issues and concerns are stated, many of which are relevant
to the proposed Highway. Several themes that are discussed including:

 Protection of traditional land use and harvesting activities;

 Protection of resources;

 Protection of cultural sites and traditional activities;

 Protection of the environment; and

 Protection of culture.

These issues and concerns are addressed in more detail in the human environment baseline
section of the report (Section 3.2), and the potential effects and proposed mitigation
measures are identified in the human environment effects section (Section 4.3).

1.6.2 Involvement of Potentially Affected Communities and the Public

Public and regulatory meetings and consultation sessions for the proposed Highway were
held in Inuvik and Tuktoyaktuk in October 2009 and January 2010. These meetings were
an important opportunity to share information about the Project with the communities and
to hear directly from residents about their interests, questions, and concerns. The October
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consultations provided insights that the Project Team incorporated into Project planning
and the development of the Project Description Report and Environmental Impact
Statement. The following section provides a brief description of the meeting content and
outcomes. Detail about the parties consulted, meeting dates, discussion highlights,
questions asked, and responses provided appear in Appendix B.

1.6.2.1 October 2009 Consultations

Planning and scheduling for the October 26-30, 2009 consultations began in September
2009. Community organizations (e.g., Elders Committee and Hunter and Trapper
Committees) were contacted to establish availability and to open communication about any
questions or comments on the prospect of the Highway that needed to be considered
during the upcoming gatherings. Once meeting dates were scheduled and confirmed,
organizations were sent a Backgrounder that provided a preliminary overview of the
proposed Project (see Appendix B).

The community meetings in Inuvik and Tuktoyaktuk were publicized using notices on
bulletin boards and television advertising. The community meetings allowed approximately
1-2 hours before the presentation, and as much time as needed afterward for residents to
view maps and posters and engage in discussion with the GNWT Department of
Transportation and consultant representatives. Markers and maps were available to note
harvesting areas; locations where traditional land use activities take place; heritage values;
camps and cabin sites; recreation areas; route preferences; and any areas of concern.
Usually, groups of three to five residents gathered around the maps and discussed areas and
activities that are familiar and important to them. The presentation sessions lasted
approximately two and three hours in Inuvik and Tuktoyaktuk, respectively. Questions and
answers were encouraged throughout.

The first round of meetings and consultations were intended to provide the communities,
organizations, and regulatory agencies with an introduction to the proposed Inuvik to
Tuktoyaktuk Highway, to identify the Developer, to establish Project status, anticipated
study and review schedule, answer preliminary questions, and receive advice, input and
recommendations. The second round of meetings and consultations served to respond to
questions from the October 2009 consultations, solicit community feedback on the updated
Project information, and gauge acceptability of the 2009 preferred route to put forward for
EISC screening and subsequent regulatory review.
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Photo 1.6.2 -1

Tuktoyaktuk Community Meeting, October 27, 2009

Photo 1.6.2 -2

Tuktoyaktuk Community Meeting, October 27, 2009
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Photo 1.6.2 -3

Inuvik Community Meeting, October 28, 2009

Photo 1.6.2-4

Tuktoyaktuk Community Meeting, October 27, 2009
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Photo 1.6.2-5

Inuvik Community Meeting, October 28, 2009

Photo 1.6.2-6

Project Team meeting with ILA in Tuktoyaktuk, October 27, 2009
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In the summary provided in Appendix B, the main areas of interest discussed during
community and regulatory consultations are broadly categorized as follows:

 Application of the Inuvialuit Final Agreement to the proposed Highway;

 Protection of special areas, in particular, the Husky Lakes area;

 Project-specific regulatory review and decision-making process;

 Possible subsequent developments;

 Route and route alternatives;

 Traditional land use and related cultural considerations;

 Project Partnership/ Developer;

 Project economics;

 Granular resource / borrows;

 Project schedule;

 Community social, economic, and cultural considerations;

 Associated infrastructure maintenance and allocation of responsibilities;

 Public safety;

 Reference to the Tuktoyaktuk to Source 177 Access Road;

 Consultation approach;

 Areas for further investigation;

 Land tenure;

 Protection of wildlife, birds, and fisheries resources and habitat;

 Environmental and socio-economic mitigation and management planning;

 Construction specifications; and

 Items for discussion in January 2010.

The October 2009 consultations expanded views held by the Developer’s regarding various
alignment options. The prospect of development near the Husky Lakes met with approval
from some residents and concern from others. For the Project Team’s consideration, the
communities, organizations, and agencies brought forward specific references and data to
help assess the proposed Project:

 The Inuvialuit Final Agreement, Sections 8, 13, and 14;

 The EIRB (2002; 2009) Husky Lakes Management Plan / Husky Lakes Criteria;

 Mapping data from the Inuvialuit Land Administration, including the 1 km Husky
Lakes setback, granular resources data, and the location of registered cabins.
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The follow-up items identified during the October 2009 sessions included the following:

 An invitation to the EISC to come to the January 2010 Highway meetings in
Tuktoyaktuk;

 A report on further investigation into the volumes, cost, and construction
considerations for Alternative 2 (Upland Route) alternative to enable reasonable
comparison to the Primary 2009 Route. This work was completed in November and
December 2009 to support the January 2010 consultations;

 Additional elaboration in the Project Description Report regarding the history of
Inuvik to Tuktoyaktuk Highway proposals and studies;

 The provision of October 2009 consultation notes to the communities of Inuvik and
Tuktoyaktuk prior to the January 2010 meetings;

 A video conference presentation to a joint meeting of the EISC and EIRB in
November 2009, and teleconference presentation to WMAC (NWT) in December
2009; and

 A commitment for ongoing discussion with Inuvialuit and Federal regulatory agencies
to establish the regulatory path for the Project review.

1.6.2.2 January 2010 Consultations

On December 18, 2009, community organizations were emailed advance notification that
meetings would be held in Inuvik and Tuktoyaktuk during the week of January 11-15, 2010.
On January 5, 2010, the dates were announced as concurrent evening meetings on
Thursday, January 14, 2010. Bulletin board notices, television advertising and email
notifications were sent out on January 5, 2010. As an additional awareness-raising measure,
the meetings were advertised on CBC Radio and CKLB FM on the Tuesday, Wednesday,
and Thursday prior to the meetings.

The second round of meetings and consultations served several functions: to respond to
questions and issues raised in the October 2009 consultations, to solicit community
feedback on the updated Project information, and to gauge acceptability of the Primary
2009 Route to put forward for EISC screening and subsequent regulatory review.

On January 13, 2010, Indian and Northern Affairs Canada (INAC) hosted a meeting
between a group of federal regulatory agencies and the Project Team. The agencies
represented were Indian and Northern Affairs Canada, Fisheries and Oceans Canada, the
NWT Water Board, and the Inuvialuit Land Administration. At the beginning of the
meeting, Mr. Russell Newmark provided a statement about the 30 year history of the
proposed Inuvik to Tuktoyaktuk Highway. The Project Team presented a Project update
and then responded to questions. The discussion addressed topics including sources of
funding, water crossings, potential fisheries authorizations, the preferred and alternative
alignments, the Project cost estimate, proposed borrow sources (volumes, quality, and ice
content), the proposed use of geotextile fabric to help maintain the integrity of the Highway
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embankment, Highway construction standards, a request for construction and maintenance
phase sediment and erosion control plans, recommended additional studies, and a request
for borrow source pit management plans.

The Developer was invited to meet with the Inuvik and Tuktoyaktuk Community
Corporations, and the Inuvik and Tuktoyaktuk Hunters and Trappers Committees on
January 13, 2010. The meeting provided an opportunity to discuss a variety of topics
including the anticipated regulatory process, the alternative alignments, fisheries and water
crossing concerns, the ban on caribou hunting, additional baseline information sources
(e.g., fisheries data, potentially sensitive cultural sites), water sources, social concerns,
existing camps and cabins at Husky Lakes, and traditional use.

Positive effects of the Project were also discussed. Community Corporation representatives
identified contracts, employment, and training benefits that would spread over several years.
Mayor Gruben reported that the Tuktoyaktuk to Source 177 Access Road is regarded as
“The Happy Road” because people are happy to be working on it and excited to see it
becoming a reality. The meeting ended with final comments from each participant.
There was an expression of support for the Project to move forward to EISC screening and
a commitment to on-going Project Team consultations with the Community Corporations
and Hunters and Trappers Committees.

The two community meetings, held concurrently on January 14, 2010, were well attended
and participants from both meetings were generally supportive of the Primary 2009 Route
(Photo 1.6.2-7). Discussion points from the January meetings are presented in Appendix B.
The outcomes of the meetings are summarized below.

Photo 1.6.2-7
Tuktoyaktuk Community Meeting, January 14, 2010
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Tuktoyaktuk residents expressed general satisfaction that the new presentation materials
incorporated and addressed the concerns raised at previous meetings by the community
members. Residents of Tuktoyaktuk and Inuvik were generally supportive with the Project
Team’s efforts to keep the proposed Highway alignment beyond the 1 km setback (with one
minor encroachment of less than 2 km) in accordance with ILA recommendations and the
latest version of the Husky Lakes Management Plan. They also expressed a general
confidence in the ability of the Inuvialuit co-management bodies and other agencies to
protect their interests in relation to future implementation of the Highway. An Elder also
highlighted a number of benefits if the Highway is constructed including increased safety,
cheaper costs for Tuktoyaktuk residents, increased opportunities for the youth, and ability
to travel year-round.

Inuvik residents generally indicated great interest in seeing the Project move forward.
However, it must be noted that a few of the community members continued to favour
Alternative 2 (Upland Route). Participants that stated a preference for Alternative 2
(Upland Route) spoke from two perspectives. One perspective was that Alternative 2
(Upland Route) would be several kilometres farther from Husky Lakes than the Primary
2009 Route and, with that separation, may pose less risk to Husky Lakes. The other
perspective preferred Alternative 2 (Upland Route) because it would be a bigger project, it
would employ more people, it might take longer to build, and it would require more borrow
material.

The technical, economic, construction and maintenance advantages of the Primary 2009
Route were discussed as rationale for presenting the Primary 2009 Route for funding and
regulatory screening. The discussion then turned to land use issues, environmental
protection, Husky Lakes access, the regulatory review process, and management planning.
Those present at the meeting expressed a strong interest in seeing an efficient regulatory
process, encouraging one another to identify any concerns or possible issues now, rather
than at the ‘last minute’, so as to avoid delaying approvals.

1.6.2.3 ILA Consultations – November 2010

The ILA held two public hearings on the proposed Inuvik-Tuktoyaktuk Highway in
November 2010. Hearings were held in Inuvik on November 10, 2010 and Tuktoyaktuk on
November 15, 2010. The meetings were attended by 30 people in Inuvik and 98 people in
Tuktoyaktuk. A summary of the meetings is provided in Appendix B.

According to the consultation summary, the “vast majority of the Tuktoyaktuk beneficiaries
who shared their opinion on the Highway were strong supporters of the Highway, in
principle.” However, it was noted that beneficiaries who opposed the Highway were not
comfortable expressing their opinions in front of the assembly, but stated their opinion in
one-on-one conversations with ILA staff. While some were concerned with the routing,
environmental, and wildlife effects, the beneficiaries “overwhelmingly supported” the
concept of a highway between Inuvik and Tuktoyaktuk (ILA 2010, p. 1).
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The degree of support for the Highway was less evident in Inuvik, although it was clear that
most beneficiaries who offered comments or questions were in support of the Highway.
There were also a minority of Inuvik beneficiaries that felt the Highway would have too
severe an impact and therefore should not be constructed.

Support for Alternative 2 (Upland Route) was almost unanimous in Tuktoyaktuk.
The reason most commonly given for supporting Alternative 2 (Upland Route) was that it is
the route most distant from the Husky Lakes. Keeping the Highway away from Husky
Lakes was considered important for the following reasons: maintaining the traditional
lifestyle and purposes for which Husky Lakes have been used for generations, preventing
harvest loss at Husky Lakes (wildlife and fisheries), and protecting the Husky Lakes
environment (water quality, vegetation, permafrost, tidiness). According to beneficiaries in
Tuktoyaktuk, Alternative 1 (2009 Minor Realignment) in this EIS) and the proposed
Primary 2009 Route are too close to the shores of Husky Lakes and would permanently and
negatively affect the way Husky Lakes is used.

The Inuvik beneficiaries voiced less concern and spent less time discussing the routes as
those in Tuktoyaktuk, and did not support one route over the other routes. A few
beneficiaries in Inuvik stated their support for Alternative 1 (2009 Minor Realignment) as a
good compromise between the Upland and the Primary 2009 Route (proposed route).

A few beneficiaries expressed concern that potential granular borrow sources were located
too close to the Husky Lakes, potentially affecting the area’s environment and tranquility.

Most Inuvialuit who expressed support for the Highway stated that it would not only
reduce the cost of living in Tuktoyaktuk, but would provide many jobs and training
opportunities for Inuvialuit. Ensuring that Inuvialuit are the primary benefactors of
Highway construction jobs was also a common request.

If the Highway is constructed, beneficiaries stated that Highway inspections and
management would be required to mitigate its effects. Some felt that cooperative
management of the Highway will be required and should be enacted as early as possible,
assuming the Highway is approved. Beneficiaries felt that the HTCs, DFO, FJMC, and ILA
should be working together to the greatest extent possible. Questions were raised about the
extent that the ILA and beneficiaries could control the use of the Highway, specifically
related to tolls, speed limits, and periods of closure.

1.6.2.4 Consultations Summary

Most Inuvik and Tuktoyaktuk residents identified long-held community sentiments that a
year-round road connection between Inuvik and Tuktoyaktuk would be beneficial to people
from both communities, would provide construction and maintenance jobs, and would
create business and employment opportunities between the communities. Residents
expressed an urgency to build the Highway now because it sounds like the right time to
apply for and obtain the funding. They also stated that local workers are available to
construct the Highway now because there is currently very little other industrial activity.
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The input received during the consultation meetings (see detailed summary of consultations
in Appendix B) and subsequent discussions were considered during the development of the
Project and route alternatives. The desire and interests brought forward by the
communities, and the additional information that they provided, has been integrated into
the Project plan and the preparation of the Environmental Impact Statement.

1.6.3 Recognition of the Inuvialuit Final Agreement and Community Conservation Plans

As discussed previously, the Developer acknowledges that the Project will be conducted in
conformance with the Inuvialuit Final Agreement (IFA) and take into consideration the
Tuktoyaktuk and Inuvik Inuvialuit Community Conservation Plans (CCPs), as outlined in
the following sections.

In addition to the IFA and the CCPs, the Inuvialuit Settlement Region Traditional
Knowledge Report, prepared by the Inuvik, Tuktoyaktuk and Aklavik Community
Corporations in 2006, was used to supplement information from the CCPs.

Goals of the IFA and CCPs

The IFA is comprehensive land use agreement, between the Inuvialuit and the government
of Canada. The guiding goals of the IFA are to:

 Preserve Inuvialuit cultural identity and values within a changing northern society.

 Enable Inuvialuit to be equal and meaningful participants in the northern and national
economy and society.

 Protect and preserve the Arctic wildlife, environment and biological productivity.

CCPs reflect each community’s values and strategies for achieving conservation and
management of renewable resources within the community’s planning area. Five goals were
used to develop the 2000 and 2008 CCPs:

 Identify and Protect Important Habitats and Harvesting Areas - To identify important
wildlife habitat, seasonal harvesting areas and cultural sites (for example, cabin sites)
and make recommendations for their management.

 Develop Land Use Decisions - To describe the community process for making land
use decisions and managing cumulative impacts which will help protect community
values and conserve the resources on which priority lifestyles depend.

 Promote Education - To identify educational initiatives for the Inuvialuit and others
interested in the area which will promote conservation, understanding and
appreciation.

 Define Species Management - To describe a general system for wildlife management
and conservation and identify population goals and conservation measures appropriate
for each species of concern in the planning area. This will be done using the knowledge
of the community and others with expertise.
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 Enhance Economy - To enhance the local economy by adopting a cooperative and
consistent approach to community decision making and resource management. This
approach will help ensure economic stability and maintenance of all components of the
Arctic ecosystem (Community of Tuktoyaktuk et al. 2008, Community of Inuvik et al.
2008).

In designating land management categories, the Inuvialuit have recognized priority land uses
and activities, as well as areas of special ecological and cultural importance (Community of
Tuktoyaktuk et al. 2008; Community of Inuvik et al. 2008). These areas are discussed
primarily in the land use section (Section 3.2.9).

Review of IFA and CCPs with Communities

The IFA and the CCPs were discussed with community members during consultations.
A brief summary of the IFA and CCP-related topics discussed include:

 Application of the Inuvialuit Final Agreement to the proposed Highway;

 Protection of special areas, in particular, the Husky Lakes area;

 Project-specific regulatory review and decision-making process;

 Traditional land use and related cultural considerations;

 Community social, economic, and cultural considerations;

 Consultation approach;

 Land tenure;

 Protection of wildlife, birds, and fisheries resources and habitat; and

 Environmental and socio-economic mitigation and management planning.

As previously discussed in Section 1.6.2, the communities, organizations, and agencies
brought forward specific references and data during the October 2009 consultations to help
assess the Highway Project, including:

 The Inuvialuit Final Agreement, Sections 8, 13, and 14;

 The EIRB (2002, 2009) Husky Lakes Management Plan/ Husky Lakes Criteria; and

 Mapping data from the Inuvialuit Land Administration, including the 1 km Husky
Lakes setback, granular resources data, and the location of registered cabins.

Detailed information regarding the consultation proceedings is located in Section 1.6.2 and
Appendix B.

Applying IFA and CPP’s to the Development

Using the IFA and the CCPs, the Developer has identified mitigation measures and
commitments to eliminate potential damage, destruction, and other effects to identified
lands and waters (Section 6.0). In particular, the baseline and effects sections (Section 3.0
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and 4.0, respectively) identify existing guidelines and plans with which the Development will
comply.

The Developer has used the IFA and CPPs as a foundation for Project planning and
environmental management.

1.6.4 Consideration of Sustainability Goals

This EIS reflects consideration of local, regional, territorial and national goals for
sustainable development, and discusses the Project’s ability to meet these goals.

The EIS demonstrates the Developer’s consideration of sustainable development, through
recognition and incorporation of the following sustainability indicators:

 The capacity of natural systems to maintain their structure and functions and to
support indigenous biological diversity and productivity.

 Protection and conservation of wildlife and the environment, for present and future
generations.

 The capacity of the social and economic systems of the human environment to achieve,
maintain or enhance conditions of self-reliance and diversity.

 The capacity of human environments, including local and regional institutions, to
respond to and manage externally induced change.

 The potential environmental effects of the development.

 The attainment and distribution of lasting and equitable social and economic benefits
from projects.

 The rights of future generations to the sustainable use of renewable resources (EIRB
2010).

The EIS, as guided by the EIRB’s Terms of Reference, is structured to report the extent to
which the Developer has considered and can achieve the stated sustainability goals for the
Project. In particular, the baseline section (Section 3.0) of the document identifies the
current understanding of the biophysical and human environments, using accepted
indicators.

Using the baseline conditions as part of the assessment, the capacity of the biophysical
systems and human environment to maintain their structure, functions, self-reliance and
diversity was assessed in relation to the Project planning and design components to identify
potential effects. To mitigate potential negative effects, mitigation measures have been fully
incorporated into the overall Project design.

The baseline, effects, mitigation and monitoring sections of the EIS document identify the
methodology and list of indicators used in the assessment.
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In particular, the Developer has considered the following during preparation of the EIS:

 How the public and communities have been given opportunity to participate in and
contribute to the planning and design of the development and the degree to which
their views have been considered in the review process.

 How the planning and design of the development affects the achievement of
sustainable development.

 How monitoring, management and reporting systems have incorporated indicators of
sustainability.

 The extent to which the development makes a positive overall contribution towards
environmental, social, cultural and economic sustainability – locally, regionally,
territorially, and nationally.

As discussed, in Section 1.6.2, the public, communities, and regulatory agencies were
provided opportunity to participate in and contribute to the planning and design of the
development. Specific information collected during this process is identified in Sections
1.6.2 and Appendix B. Incorporation of consultation-generated information, such as the
minimum 1 km setback from Husky Lakes, is discussed in relevant sections of the
document.

Through consultation and research, much effort has been put toward identifying and
meeting the present needs of the biophysical and human environment. This EIS examines
the potential effect of the proposed development on the ability of future generations to
meet their needs. For example, a common theme expressed by community meeting
attendees is the need to protect traditional harvesting activities, and therefore, wildlife
populations and access to the land. The EIS examines and describes if/how the proposed
Highway could affect traditional harvesting activities through potential effects on wildlife,
their habitat, or on harvester’s access to the land. Should effects be identified, mitigation
measures are examined to determine if these effects can be mitigated, and, where they
cannot be mitigated, residual effects are identified.

As previously mentioned, data from various indicators are reported in the baseline section.
These indicators not only provide current information on the status of the component, but
also provide a method to measure future change. Through evaluation of the changes over
time, adaptive management may be used to further mitigate negative effects or to enhance
positive effects. Further information regarding follow-up and monitoring are found in
Section 7.0.

The effects and cumulative effects sections (Section 4.0 and 5.0) identify whether the
Project makes a positive overall contribution towards environmental, social, cultural and
economic sustainability. Effects are described as local, regional, territorial or national
effects.
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1.6.5 Precautionary Principle

According to the Canadian Environmental Protection Act, 1999 (CEPA) the precautionary
principle is defined as:

“where there are threats of serious or irreversible damage, lack of full scientific certainty shall not be used as a
reason for postponing cost-effective measures to prevent environmental degradation.”

The precautionary principle, therefore, is an approach to risk management that reflects the
need to take prudent action in the face of potentially serious risk without having to await
the completion of further scientific research. This principle implies that there is a social
responsibility to protect the public and the environment from exposure to harm, when
scientific investigation has found a plausible risk. These protections can be relaxed only if
further scientific findings emerge that provide sound evidence that no harm will result.

A precautionary approach may be relevant in circumstances where it is identified that a
Project activity could cause serious or irreversible adverse effects on the environment and
the cause and effect relationships cannot be clearly established.

The available research, including scientific and traditional knowledge, has been incorporated
into the baseline and effects sections of this EIS to determine the potential effects from the
proposed Highway on the biophysical and human environment.

Cause and effect relationships have been established for the biophysical aspects of this
Project, but are more challenging to determine for the human environment. Several
concerns were raised during the consultations regarding the public’s use of the Highway and
the potential for increased harvesting activities or access to harvesting areas. Although the
Developer is sensitive to these issues, and has proposed mitigation measures to minimize
such induced effects, ultimately, the responsibility for managing these issues rests with other
agencies in the community, and with the residents of the ISR themselves.

During consultation, the overall response to the proposed Highway, and people’s capacity
to accept the changes that the Highway would bring, was positive. Details of the
consultation results are found in Sections 1.6.2 and in Appendix B.

Based on the results of the effects assessment, found in Section 4.0 of this EIS report, the
precautionary principle will be exercised by applying best management practices and
exercising due diligence in the delivery of this Project. These principles are part of the
Developer’s operational practices and environmental policy.
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2.0 PROJECT DESCRIPTION

2.1 ROUTE ALIGNMENT ALTERNATIVES

2.1.1 Brief History of Alternative Alignments Considered

During the 1980s, interest in the proposed Highway varied in relation to economic and
political factors and two other possible highway alignments were considered as alternatives
to the original PWC 1977 surveyed route alignment which is discussed in greater detail in
the next section.

In 1985, the Inuvialuit Land Administration expressed its opposition to the PWC 1977
route partly because of its proximity to the Husky Lakes; and in 1986 suggested to
Department of Indian and Northern Affairs (DIAND) a longer route which involved a
major shift of the alignment to the west, towards Reindeer Station through the Caribou
Hills, and along the East Channel of the Mackenzie River. This highway alignment would
be located almost entirely within Inuvialuit lands, and was approximately 173 km long, or 33
km longer than the PWC 1977 route. Public Works Canada did not support this proposed
alignment because of economic and geometric reasons, but put forward an alternative route
that was 27 km longer than the original PWC 1977 route. However, this route was located
without field data, and would have required completely new preliminary engineering studies,
and because of its longer length, would have been considerably more costly to construct
than the original PWC 1977 route.

As part of its Highway Strategy, GNWT Department of Transportation launched a
$2 million initiative in May 1998 under which it conducted various planning, environmental,
pre-engineering and related studies for each of the three new highway corridors that the
Department had been promoting for federal funding: Slave Geological Province
Transportation Corridor; Mackenzie Highway Extension from Wrigley to Inuvik; and
Inuvik to Tuktoyaktuk Highway. The results of the studies were published in the
“Summary Report of the Highway Strategy, October 1999, GNWT Department of
Transportation”.

Two of the several studies carried out for the Inuvik to Tuktoyaktuk Highway, as part of
the Highway Strategy, dealt with the route alignment issues.

First, the route location was an important question posed and discussed at community
consultation meetings held in January 1999 in Inuvik, Tuktoyaktuk, Aklavik, Fort
McPherson, and Tsiigehtchic. In terms of the route alignment for the Inuvik to
Tuktoyaktuk Highway, there was general agreement by the public with the PWC 1977 route,
except that some residents, particularly from Tuktoyaktuk, expressed concern about the
proximity of the proposed alignment to the shore of Husky Lakes. Three critical sites were
identified where a preference was expressed to relocate the route 2.5 km or more from
Husky Lakes (Rescan 1999a).

Second, the “Inuvik to Tuktoyaktuk Road Pre-Engineering Update, March 1999, prepared
by Highways and Engineering Division, GNWT Department of Transportation” endorsed
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the PWC 1977 alignment as the most logical route for an all-weather highway link between
the two communities. This study also provided an update regarding design standards and
costs for the Highway.

The move of the proposed route (Primary 2009 Route) farther from Husky Lakes, as
suggested in the 1999 community meetings, and in the 2009 and 2010 community
consultations, has been considered.

2.1.2 Alignments Considered in the Current Stage of Project Development

The specific evaluation and further development of alignments is based on historical
studies, a better understanding of the development of transportation infrastructure in
permafrost regions, and the management of risk that is associated with climatic warming or
climate change. In addition, the first hand understanding gained during the September 2009
field work of the physical terrain, and the recent stakeholder and regulatory input, has been
accounted for in the further development of alignments or alignment segments for
comparison.

The alignments considered in the current stage of Project development are shown in
Figure 2.1.2-1. The alignments include:

 Primary Alignment - the Primary 2009 Route, which is an updated and refined
version of the 1977 Public Works Canada (PWC) alignment, with a minor
encroachment on the Husky Lakes 1 km setback;

 Alternative 1 - the 2009 Minor Realignment of the Primary 2009 Route to fully achieve
the Husky Lakes 1 km setback requirements;

 Alternative 2 - the Upland Route, which diverts west from the Primary 2009 Route
about 70 km north of Inuvik and re-joins the alignment near Source 177. This route
has been considered in response to requests in the 2009 consultations to consider a
suitable alignment that is substantially further than 1 km away from the Husky Lakes;
and

 Alternative 3 - the 2010 Minor Realignment, recommended by Inuvialuit interests to
modify Alternative 1 (2009 Minor Realignment) and to provide a more direct route.
This information was presented to the Developer just prior to submission of the
Project Description Report, and is identified as an option in this EIS.

The Developer considers this alternative alignment in the Husky Lakes area to be a
promising route option, but the engineering considerations related to this option in
the field have yet to be assessed. However, the Developer feels that subject to
Project approval, Alternative 3 would be further considered and likely adopted in
the detailed design stage based on the additional field information that needs to be
gathered.

A brief description and comparison of these alignments is described in the following
subsections.



Figure 2.1.2-1
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2.1.2.1 PWC 1977

The PWC 1977 alignment has been the starting point for further development and
comparison of alignments at this stage in the Project development. Originally developed to
a conceptual level by Public Works Canada in 1977, it has been the subject of further minor
investigation and comparison with other more westerly alignment concepts through the
Mackenzie Delta. The southern limit of the alignment is the northeast quadrant of the
Town of Inuvik and the northern limit is the existing hamlet road network in Tuktoyaktuk.
The original PWC alignment follows the shores of Husky Lakes and the
design/construction approach at the time, considered a balance of cuts and fills. Today,
this alignment would not be directly suitable as it encroaches on the 1 km setback as
recommended by the ILA adjacent to Husky Lakes, traverses lakeshores which are generally
softer, less stable ground, and relies on an undesirable approach of cutting into the
permafrost to gain an advantage for vertical geometry (Photo 2.1.2-1).

Photo 2.1.2 -1

Looking west from Husky Lakes to area where PWC 1977 alignment was considered

2.1.2.2 Primary 2009 Route

The Primary 2009 Route builds and improves on the original PWC 1977 alignment.
Extending from the north end of Navy Road in the Town of Inuvik to the Hamlet of
Tuktoyaktuk, it follows a similar alignment to that of PWC 1977 but has been developed to
a conceptual design level - one to two iterations of vertical and horizontal alignment design
based on:
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 Minimum/desirable design parameters using a digital elevation model developed from
available 1:30,000, 2 m resolution colour air photos);

 1 km setback from Husky Lakes;

 Optimum stream crossing locations based on initial field work;

 Potential areas of wildlife and vegetation sensitivity;

 Areas of archaeological potential;

 Sensitive permafrost and ice-rich terrain;

 Location of potential borrow sources; and

 Topography suitable to meet minimum vertical and horizontal geometric requirements
with a “fill only” construction approach.

There are two locations where the Primary 2009 Route does not fully meet the 1 km Husky
Lakes setback. The first encroachment is from KM 105+340 to 105+600 where, for a road
length of approximately 260 m, the Primary 2009 Route runs just along the 1 km setback
boundary or has a slight encroachment of 14 m. The second encroachment is from
KM 107+580 to 109+400, where the 1 km setback boundary runs through the east end of a
large lake that is just west of the Husky Lakes system. The Primary 2009 Route encroaches
on the setback for a road length of approximately 1,820 m. Through this 1,820 m, the
encroachment on the setback ranges from 0 m to 600 m east of the setback boundary.
This is illustrated in Figure 2.1.2-2.

At the south end, the Primary 2009 Route takes advantage of more suitable terrain north of
Navy Road than the previous PWC 1977 alignment (Photo 2.1.2-2). At the north end, the
Primary 2009 Route takes advantage of the horizontal alignment of the 19.5 km access road
that is currently under construction from Source 177 to Tuktoyaktuk (Photo 2.1.2-3).
The horizontal alignment for this access road meets or exceeds the minimum design
parameters for the future Highway. Only the access road cross section (i.e., width of
driving surface) and the vertical profile will need to be upgraded to meet the requirements
for the future Highway. Minimum and desirable design parameters are discussed in further
detail in the next section of this Environmental Impact Statement.



EIRB File No. 02/10-05
May 2011

ISSUED FOR USE 42

EIS Inuvik to Tuktoyaktuk Highway.doc

Photo 2.1.2 -2

Looking south along Primary 2009 Route near Hans Creek

2.1.2.3 Alternative 1 (2009 Minor Realignment)

To avoid the minor encroachments of the Primary 2009 Route on the Husky Lakes setback,
Alternative 1 (2009 Minor Realignment) was developed inland, to the west of a large lake,
starting at KM 101+200 of the Primary 2009 Route and re-joins the Primary 2009 Route at
KM 111+700. This minor realignment traverses more upland terrain that the Primary 2009
Route, but was considered feasible by the Developer. More direct comparisons of the
alignments are presented in further sections of the EIS. Alternative 1 (2009 Minor
Realignment) is shown in Figure 2.1.2-2.
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Photo 2.1.2 -3

Partially complete access road from Tuktoyaktuk to Source 177

2.1.2.4 Alternative 2 (Upland Route)

Alternative 2 (Upland Route) diverts northwest from the Primary 2009 Route at KM 71 and
re-joins the Primary 2009 Route at KM 118, near Source 177. The route has been
considered in response to requests to find a suitable alignment that is substantially further
than 1 km away from Husky Lakes. Initial review of Alternative 2 (Upland Route) was
based on the historical power line alignment and input from community members who
frequently travel the route by snowmachine for recreational and harvesting activities. As a
result of the consultations, Alternative 2 (Upland Route) has been developed to the same
conceptual design level as the Primary 2009 Route.

Alternative 2 (Upland Route) is found to be through more rugged terrain than the Primary
2009 Route. This poses challenges for constructability, resulting in an increase in material
quantities to meet the minimum design parameters, and requires higher fills that could result
in maintenance and operational issues (Photos 2.1.2-4 and 2.1.2-5). More direct comparison
of the alignments is presented in further sections of this Environmental Impact Statement.
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Photo 2.1.2 -4
Looking south along Alternative 2 (Upland Route) at typical terrain

Photo 2.1.2 -5
Looking south along Alternative 2 (Upland Route) at typical terrain
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2.1.2.5 Alternative 3 (2010 Minor Realignment)

Inuvialuit interests recommended Alternative 3 (2010 Minor Realignment) as a proposed
modification of Alternative 1 (2009 Minor Realignment)(Section 2.1.2.3). This modification
creates a more direct route through suitable terrain, along a four to five kilometre segment.
The entire route alignment is located outside of the 1 km Husky Lakes setback. Alternative
3 (2010 Minor Realignment) starts at approximately KM 90 of the Primary 2009 Route and
re-joins the Primary 2009 Route at KM 111+700. Alternative 3 (2010 Minor Realignment)
is shown in Figure 2.1.2-2.

2.2 COMPARISON OF ALIGNMENT OPTIONS

Of the four route alignments presented in this assessment, three alignment options have
been considered in the conceptual design for the Inuvik to Tuktoyaktuk Highway.
The alignments include:

 Primary 2009 Route (with encroachment on Husky Lakes setback);

 Alternative 1 (2009 Minor Realignment) to the Primary 2009 Route (to meet Husky
Lakes setback); and

 Alternative 2 (Upland Route).

Alternative 3 (2010 Minor Realignment), recommended by Inuvialuit interests, is considered
a viable route option, but has not yet been assessed in the field; therefore, modeling to
identify accurate geometric design factors is not yet available. However, Alternative 3 (2010
Minor Realignment) is similar to Alternative 1 (2009 Minor Realignment), in that it does not
encroach on the Husky Lakes setback, and it is shorter in length, at approximately 135 km.
However, as stated previously, the Developer feels that subject to Project approval,
Alternative 3 would be further considered and likely adopted in the detailed design stage
based on the additional field information that needs to be gathered.

Table 2.2-1 presents a summary of the quantity and cost estimates for each alignment.
The summaries are based on the full length of alignment (including common segments)
from Inuvik to Tuktoyaktuk.

TABLE 2.2-1: COMPARISON OF ESTIMATED QUANTITY OF GRANULAR MATERIALS AND COSTS
PER ROUTE OPTION

Element
Primary 2009

Route
Alternative 1

(2009 Minor Realignment)
Alternative 2

(Upland Route)

Estimated Highway Length 137 km 142 km 134 km

Estimated Embankment Quantity 4.5 million m3 4.8 million m3 5.4 million m3

Estimated Surfacing Gravel Quantity 250,000 m3 259,000 m3 242,000 m3

Estimated Capital Construction Cost $221,000,000 $233,000,000 $258,000,000
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The three options share a common alignment from KM 0 (North end of Navy Road, near
Inuvik) to KM 71, and again from KM 118 to KM 137 (near Granular Source 177, by
Tuktoyaktuk).

2.2.1 Evaluation Process

Each option was evaluated for environmental, economic, social, and technical factors that
are further divided into sub-indicators. In some cases (i.e., cost) these factors are
specifically quantified, but it should be noted that when quantified differences between
options are small (say within 5 to 6%), then for that factor the options could be considered
equal.

Scientific and economic factors are only part of the development decision. The technical
teams who assessed the options maintained an awareness of the values, particularly for the
Husky Lakes, held by the communities. These values and interests were discussed in the
October 2009 and January 2010 consultation meetings, and were also provided during the
initial EISC assessment process. The intent has been to integrate those values, while
delivering key technical information to decision makers and stakeholders to review and to
draw their own conclusions about the acceptability of the proposed Highway.

2.2.2 Environmental Factor

Sub-indicators for the Environmental Factor are described in the following subsections.

Footprint Area

An effective design and a well planned construction approach will minimize the footprint
area of the Highway development. Minimizing the footprint area is desirable and the
alignment option with the least footprint area is favoured. Footprint area is a function of
highway length and the volume of material required for construction. Volume of material is
a good representation of embankment width, as well as number and size of material sources
required for construction.

As previously discussed, Table 2.2-1 shows the estimated quantity of granular materials and
costs based on the Highway route. When considering length, the three options are
considered equal; however, when considering volume of material, Alternative 2 (Upland
Route) is considered to have a larger footprint and is therefore less favourable. Alternative
2 (Upland Route) requires a larger volume of embankment material and, therefore, greater
borrow source/ quarry development, due to the more rugged terrain traversed.

Potential Effects on Fish and Fish Habitat

Potential effects to fish can be minimized in all three options by considering appropriate
structures at stream crossings to avoid net loss of fish habitat and respecting the Husky
Lakes setback. The Primary 2009 Route (with encroachment on the Husky Lakes setback) is
least favourable even though the encroachment is very minor. Alternative 1 (2009 Minor
Realignment) and Alternative 3 (2010 Minor Realignment) are considered to be more
favourable than the Primary 2009 Route as both alignment options meet the Husky Lakes
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setback. However, Alternative 2 (Upland Route) is considered to be most favourable with
respect to fish and fish habitat issues because of its increased distance from the Husky
Lakes.

Potential Effects on Wildlife and Vegetation

At this stage in the development of the Highway, the footprint area is the most effective
measure of potential effects on wildlife, and vegetation. Overall, development of the
Highway is expected to have minimal effects on wildlife, and vegetation. As noted above,
Alternative 2 (Upland Route) is considered to have a larger footprint and is therefore less
favourable.

Potential for Dust Generation during Operation

Dust control measures will be implemented as necessary to minimize dust generation.
An alignment option that has a lesser potential to generate dust is a more favourable option.
The amount of dust generated is a function of traffic volume, travel speed and length of
highway. Since all three alignment options are estimated to have the same traffic volume
and travel speed (on average), length of highway is the factor considered in the potential for
dust generation. The Highway length for each of the three options is within 5 to 6%;
therefore, they are considered equal relative to the potential for dust generation during
operation.

2.2.3 Economic Factor

Sub-indicators for the Economic Factor are:

 Estimated cost of design and construction; and

 Estimated cost of maintenance and operations.

Estimated Cost of Design and Construction

The estimated cost of design and construction for each of the three options is provided in
Table 2.2-1. The Primary 2009 Route is the lowest cost option and is most favourable in
terms of estimated cost of design and construction. Alternative 2 (Upland Route), although
shorter, requires a greater volume of fill material to meet the minimum design requirements
and is, therefore, the highest cost of the three options. Alternative 2 (Upland Route) is the
least favourable in terms of estimated cost of design and construction.

The difference in cost between the Primary 2009 Route and Alternative 1 (2009 Minor
Realignment) is between 5 and 6%; therefore, these two options are rated equally with
respect to estimated cost of design and construction.

Estimated Cost of Maintenance and Operations

Quantitative annual costs of maintenance and operations for the future Highway have not
been estimated. However, qualitatively, Alternative 2 (Upland Route) is expected to have a
higher level of blowing snow, drifting and white-out conditions based on the topography
and the vertical alignment, than the Primary 2009 Route. This is expected to result in a
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higher frequency of winter Highway patrols, greater efforts in ploughing and snow removal,
and higher frequency of Highway closures due to poor weather. The maintenance and
operations costs for Alternative 2 (Upland Route) are expected to be higher than the other
routes, therefore making it the least favourable in terms of estimated cost of maintenance
and operations.

2.2.4 Social Factor

Sub-indicators for the Social Factor are:

 Public safety;

 Economic advantages to the local communities;

 Local job creation and diversity;

 Quality of life; and

 Cultural heritage.

Public Safety

The potential adverse effects on public safety are specifically defined by the risk of collision.
The design incorporates minimum requirements for vertical and horizontal curvature
(i.e., how steep the grades can be, how tight the curves can be and how far ahead a driver
must be able to see, etc.). All three routes meet or exceed the minimum design criteria or
requirements established based on the future operation of the Highway. However, a
designer’s job is to balance risk with economics and, where economically practical, the
designer will provide a highway that is better than the minimum requirements to reduce the
risk of collisions in the future.

All highways have a potential for collisions. Specific geometric features of alignment
options can be compared to identify which might have a higher potential for collisions and
therefore a higher potential for negative or adverse effects on public safety. Information on
specific geometric elements for each alignment option from KM 71 to KM 118 is presented
in the Table 2.2.4-1.

TABLE 2.2.4-1: COMPARISON OF GEOMETRIC FEATURES PER ROUTE OPTION

Geometric Feature
Primary

2009
Route

Alternative 1
(2009 Minor

Realignment)

Alternative 2
(Upland
Route)

Number of horizontal curves with radius less than 350 m 27 32 89

Number of segments with vertical grades greater than 4% 39 44 55

Total length of segments with vertical grades greater than 4% 5.39 km 5.95 km 7.59 km

Maximum Grade 8% 8% 8%
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For each geometric feature presented, a lower number represents a highway alignment that
exceeds the minimum safety requirements more often and by a greater degree, and
therefore, has a lower risk of collision. A higher number for each feature represents a
highway alignment that just meets the minimum requirements, and therefore, has a higher
risk of collision. A lower risk of collision is more favourable when it comes to public safety.

The Primary 2009 Route is the most favourable of the three alignment options relative to
geometric design requirements.

Economic Advantages to the Local Communities

Economic benefits to the local communities are realized through an increase in trade and
local business, such as supply of materials, expediting and transport of persons and goods
during both construction and the future operation of the Highway. There is little difference
between the three operations relative to the opportunities for local businesses and the
development of new businesses. The three alignment options are considered equal for this
sub-indicator.

Local Job Creation and Diversity

Job creation and diversity includes creation of training and employment opportunities.
Employment opportunities are available during the construction and operation phases of
the Highway, including support services and businesses and spin-off opportunities such as
access management and tourism. The three alignment options are considered equal for this
sub-indicator.

Quality of Life

Quality of life includes both benefits and adverse effects on the daily life of community
members. Examples of expected benefits include new infrastructure, and better access to
healthcare, education and training. Examples of potential adverse effects include increases
in vehicular accidents, noise, dust, traffic, or Highway closures. All three alignment options
provide equal benefits relative to use of the new infrastructure, employment opportunities,
and improved access to healthcare, education and training. Most adverse effects to quality
of life are equal across the three alignment options with the exception of the potential to
generate dust, the potential for Highway closures and the risks to public safety.

As described previously, the potential to generate dust is a function of the length of a
highway; therefore, since Alternative 2 (Upland Route) is shortest in length, it is more
favourable. However, Alternative 2 (Upland Route) has a higher potential for Highway
closures due to poor weather conditions and has a higher risk of collisions given the design
challenges presented by the topography. Alternative 2 (Upland Route) is, therefore, the
least favourable when considering quality of life.

Cultural Heritage

Cultural Heritage includes overall effects of the option on the cultural attributes of the
alignment and the surrounding land (i.e., historical, preservation, archaeological, access for
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hunting and fishing, etc.). All three highway alignment options consider and avoid known
locations of heritage or archaeological significance.

Husky Lakes is a very important area. The concern expressed during consultation is that
this is an area of traditional use that calls for minimizing potential effects (i.e., restricting
development, access and use); however, it is also considered a valuable fishery and
recreational area that is difficult to access.

As a sub-indicator, Cultural Heritage can be viewed from two perspectives. One that
minimizes or eliminates the potential for access to Husky Lakes through physical distance
and one that may improve access but still does not provide direct access to Husky Lakes.
In considering these two perspectives, Alternative 1 (2009 Minor Realignment) and
Alternative 2 (Upland Route) are considered equal because they both fully respect the 1 km
Husky Lakes setback.

2.2.5 Technical Factor

The sub-indicators for Technical Factor are:

 Footprint area;

 Geometric design requirements;

 Potential for geotechnical challenges;

 Permitting risk; and

 Construction risk.

Footprint Area

The sub-indicator of Footprint has been discussed and evaluated under the Environmental
Factor above. The same information is considered when viewing footprint as a technical
sub-indicator and Alternative 2 (Upland Route) is considered the least favourable.

Geometric Design Requirements;

The geometric design requirements have been discussed in the sub-indicator of public
safety previously. When viewed as a sub-indicator of the Technical Factor, the same
discussion prevails. An alignment option that exceeds the minimum design requirements
for the operation of the Highway more often is more favourable. The Primary 2009 Route
is the most favourable of the three alignment options relative to geometric design
requirements.

Potential for Geotechnical Challenges

The potential for geotechnical challenges is based on the limited terrain assessment.
The routing for each Highway alignment option has been largely developed based on terrain
observations in an effort to select reasonable topography and avoid ice rich and other
sensitive soils that are likely to result in geotechnical challenges. Such challenges can be
mitigated through modification of horizontal alignment to avoid ice rich terrain and
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considering an overall embankment fill design (rather than balancing cut and fill) with
minimum embankment height defined based on the nature of the terrain type.
For example, fill over bedrock could be as little as 0.5 m whereas fill over ice-rich
permafrost would be 1.8 m or greater to provide an insulating layer and prevent thaw of the
permafrost below the active layer.

There is a greater potential for ice-rich terrain along the Primary 2009 Route than
Alternative 2 (Upland Route), although mitigative measures during the design and
construction will be incorporated such that it is anticipated that both would perform in a
similar manner. Subsequent to completion of this initial evaluation of route alternatives,
INAC (2010) reported that approximately 10% (or 14 km of 137 km) of the Primary 2009
Route was determined to be located on confirmed or suspected ice-rich terrain and
approximately 8% (or 4 km of 45 km) of the Alternative 2 (Upland Route) was located on
similar terrain.

Permitting Risk

All three alignment options carry a risk of not receiving the appropriate permits and
approvals to proceed with construction and operation. An alignment option that does not
meet currently established development guidelines will carry a higher risk of not receiving
approval. Any alignment option that encroaches on the 1 km Husky Lakes setback does
not meet the currently established development guidelines. Therefore, the Primary 2009
Route (with encroachment on the Husky Lakes setback) is less favourable than the other
two options.

Construction Risk

Although there are risks in construction relative to safety of workers and preservation of the
environment, there is also risk associated with unforeseen circumstances that will increase
costs and delay completion. Such circumstances include lack of borrow material that is of
sufficient quality and type suitable for Highway construction, increased number of bridges
rather than culvert crossings and unforeseen geotechnical conditions along the Highway
alignment that require thicker embankment fills, modification of the Highway alignment,
and longer/more complex bridge structures and foundations.

The three alignment options (i.e., Primary 2009 Route, Alternatives 1 and 2) have been
developed to the same level of conceptual or preliminary design and quantity estimates and
any of the three will require further environmental surveys and geotechnical investigations
in potential borrow sources and along the alignment to support detailed design and
construction. However, the available information upon which the conceptual designs and
quantity estimates were based is different for each of these three alignment options,
particularly with respect to the stream crossings, the geotechnical conditions and the
available material sources. There is less of this type of information available for
Alternative 2 (Upland Route) than for the other two alignment options. Where there is less
information available, there is greater risk of unforeseen circumstances during design and
construction, increasing the potential for increased costs and longer construction time.
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During the initial development of the conceptual designs, the Primary 2009 Route had the
most reliable information available and is therefore most favourable when considering
construction risk in this manner. Alternative 1 (2009 Minor Realignment) has a similar level
of information as the Primary 2009 Route, but could benefit from additional high level
review relative to the specific routing. Virtually no information exists at this time about the
availability of suitable material sources along Alternative 2 (Upland Route). Therefore,
Alternative 2 (Upland Route) has the greatest risk of encountering circumstances that are
unforeseen at the present time, and is thus the least favourable when considering
construction risk.

2.2.6 Summary of Evaluation

Table 2.2.6-1 presents a summary of the evaluation based on factors and sub-indicators
discussed above.

TABLE 2.2.6-1: SUMMARY OF EVALUATION

Factor Sub-indicator
Primary 2009

Route

Alternative 1
(2009 Minor

Realignment)

Alternative 2
(Upland Route)

Environment

Footprint Area Most favourable Most favourable Least favourable

Wildlife and vegetation
effects

Most favourable Most favourable Least favourable

Fish and fish habitat effects Least favourable Favourable Most favourable

Potential for dust generation
during operation

Equal Equal Equal

Economic

Estimated cost of design and
construction

Most favourable Most favourable Least favourable

Estimated cost of
maintenance and operations

Most favourable Most favourable Least favourable

Social

Public Safety Most favourable Favourable Least favourable

Economic Advantages to the
Local Communities

Equal Equal Equal

Local Job Creation and
Diversity

Equal Equal Equal

Quality of Life
Favourable Favourable

Least
Favourable

Cultural Heritage Favourable Most Favourable Favourable

Technical

Footprint Area Most favourable Most favourable Least favourable

Geometric Design
Requirements

Most favourable Favourable Least favourable

Potential for geotechnical
hazards

Equal Equal Equal

Permitting Risk Least favourable Favourable Favourable

Construction Risk Most favourable Favourable Least favourable
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Of the 16 sub-indicators presented, the three alignment options were considered equal for
four of the sub-indicators.

This evaluation presents a simplified multiple accounts analysis where all sub-indicators are
considered with equal weight or importance. The summary of favourability for each of the
three alignment options is presented in Table 2.2.6-2.

TABLE 2.2.6-2: SUMMARY OF FAVOURABILITY

Primary 2009 Route
Alternative 1

(2009 Minor Realignment)
Alternative 2

(Upland Route)

Most Favourable 8 6 1

Favourable 2 6 2

Least Favourable 2 0 9

Equal 4 4 4

2.2.7 Conclusion on Preferred Alignment

The Project Team has reviewed the previous Project studies, the 2009-2010 assessment, the
current opportunities to fund and construct the Highway, the route evaluations, and the
community views presented during the October 2009 and January 2010 consultation
proceedings. After considering these factors, the Primary 2009 Route was reconfirmed as
the preferred primary alignment.

In the vicinity of the Husky Lakes, the Project Team recognized that other minor
realignments needed to be considered to fully respect the Husky Lakes setback. As a result,
Alternative 1 (2009 Minor Realignment) was proposed and considered along with
Alternative 2 (Upland Route). Subsequent to the initial evaluation, Alternative 3
(2010 Minor Realignment) was recommended by Inuvialuit interests in an effort to provide
a more direct route through suitable terrain.

The Project Team considers this alternative alignment in the Husky Lakes area to be a
promising route realignment, but has not yet assessed the engineering considerations related
to this option in the field. However, the Project Team feels that subject to Project approval,
Alternative 3 would be further considered and likely adopted in the detailed design stage
based on the additional field information that needs to be gathered.

2.3 TERRAIN CONDITIONS ALONG PREFERRED ALIGNMENT

Terrain conditions observed along the Primary 2009 Route, beginning at the north terminus
of Navy Road (KM 0) and traveling north to Source 177 (KM 118) are described in
Table 2.3-1 below. A detailed discussion of the surficial geology landforms is presented in
Section 3.1.1. Construction of the access road from Tuktoyaktuk to Source 177 commenced
in 2009 and was completed in the summer of 2010.

The surficial geology and landforms along the proposed Highway corridor are primarily the
result of glacial activity in the region. The main glacial deposits along the corridor are
glacial moraine, glaciofluvial and lacustrine in origin. Fluvial, colluvial, organic and aeolian
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units are the result of ongoing and sometimes active processes subsequent to deposition by
glaciers.

The proposed alignment crosses two distinct physiographic regions between Inuvik and
Tuktoyaktuk. From Inuvik to south of Husky Lakes, the alignment crosses the eastern
extension of the Caribou Hills on the edge of the Anderson Plain, consisting of mostly
unconsolidated materials with varying amounts of ground ice overlying relatively shallow
bedrock. Much of the topographic relief is a direct reflection of the bedrock surface, but
bedrock is rarely exposed. North of this area to Tuktoyaktuk, the alignment enters onto the
Pleistocene Coastal Plain, consisting of thick unconsolidated sediments, moraines, ice-
contact, glaciofluvial and organic lacustrine deposits (Rampton 1987; Rampton 1979).
The area also contains varying quantities of ground ice and massive ice layers. Bedrock is
not near surface in the Pleistocene Plain.

The terrain conditions presented in the Table 2.3-1 are specific to the Primary 2009 Route
(with minor encroachments on the Husky Lakes setback). When the Project is approved,
further terrain and geotechnical investigation will be undertaken as part of the detailed
design steps. At that time, the specific terrain conditions of Alternative 1 (2009 Minor
Realignment) and Alternative 3 (2010 Minor Realignment) will be investigated and
documented to support the detailed design. The ultimate alignment will respect the 1 km
Husky Lakes setback. In the meantime, there is sufficient preliminary information available
to anticipate that the terrain conditions along Alternative 1 (2009 Minor Realignment) and
Alternative 3 (2010 Minor Realignment) are similar to those conditions described in
Table 2.3-1.

TABLE 2.3-1: TERRAIN CONDITIONS ALONG PRIMARY 2009 ROUTE

Kilometre Description of Terrain Conditions

0 4 The proposed route departs Inuvik from the terminus of Navy Road traveling north along
subtle coalescing alluvial fans that slope toward the Mackenzie River. The route crosses
several drainage channels supporting fish habitat that will require culverts.

4 10 The route ascends onto an elevated rolling moraine plain (late Wisconsinan stage) and
crosses a series of drainage channels that will require culverts, but do not appear to support
fish habitat (Kiggiak-EBA 2010b).

10 27 The route crosses onto a morainal blanket (early Wisconsinan stage), travels along a narrow
strip of ice-rich polygonal patterned ground between two lakes and parallels along the east
side of a chain of lakes from KM 13 to KM 19, about 2 km to 3 km east of Douglas Creek.
The soils appear to be clayey/silty tills.

At about KM 25, the route descends in elevation toward the lowlands adjacent to Jimmy
Lake and crosses several drainage channels along the way.

27 At about KM 27 the alignment crosses the abandoned NCPC (Northern Canadian Power
Commission) power transmission line and an overland winter road cutline.

27 34 The alignment travels 1 to 2 km west of Jimmy Lake for 1 to 2 km crossing wet, polygonal
ground and numerous drainage channels that drain to the lake. The route then begins
ascending in elevation onto relatively dry terrain from about KM 29 to KM 34, and further
climbs a section of steep terrain from KM 32 to KM 34.
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TABLE 2.3-1: TERRAIN CONDITIONS ALONG PRIMARY 2009 ROUTE

Kilometre Description of Terrain Conditions

34 39 The alignment continues along a section of irregular, hummocky ground on a morainal
blanket for about 1 km, and then from KM 35 to KM 38 the route crosses a relatively
smooth moraine veneer, before approaching the first major stream crossing at KM 39
(unnamed Crossing 23A in the field map book). The crossing is incised and mapped as
having colluvial slopes along its banks.

39 52 Surficial mapping shows the alignment to transition away from the unnamed creek and
associated colluvial materials at KM 40 and back onto a rolling moraine plain with patterned
polygonal ground to KM 52. From about KM 40 to KM 46, the route descends the east
extension of the Caribou Hills toward the south end of Husky Lakes. Between KM 46 and
KM 51, the alignment crosses ice-contact transitional terrain between the moraine plain to
the west and Husky Lakes to the east. The ice contact terrain is irregular and hummocky
with kame and kettle complexes and thermokarst modified outwash plains. The route
crosses drainage channels through this section and ice-rich polygonal patterned ground.
There are signs of thermokarst activity and associated slumping.

52 56 The route leaves the hummocky ice-contact terrain and crosses a glaciofluvial outwash plain
with little relief for a few kilometres before approaching Hans Creek at about KM 56.

56 Hans Creek is a major stream on the route containing extensive deposits of alluvial outwash
sands and gravels along the south-facing (north) terrace. This material source has been
investigated and reported by others (RKL 1972). Hans Creek discharges water from East
Hans Lake and associated tributaries into Husky Lakes. The terraces have historically
slumped, particularly the north facing terrace, and are clearly sensitive to disturbance, but
there are no signs of recent instability.

57 67 North of Hans Creek the route climbs onto a north-east trending ice-contact deposits and
crosses through an area of higher ground with lakes on either side. The Highway parallels a
series of thermokarst lake beds and, on a geologic time scale, pingos are developing in the
area.

67 The route crosses Zed Creek which is the outlet to Parson Lake discharging into Husky
Lakes. The local area is characterized by thermokarst lakebeds and evidence of sensitive
terrain.

67 90 North of Zed Creek the route climbs onto a north-east trending glaciofluvial outwash plain
that appears reasonably well-drained and at about KM 76 crosses a wet, ice-rich, lowland
area at the north end of Zed Lake. Along this section, the route skirts the eastern limits of
an ice contact deposit and alternates between the ice contact deposit and a glaciofluvial
outwash deposit to the east. The terrain is irregular and hummocky at times. The route
crosses areas of ice-rich polygonal patterned ground and overall the terrain is characterized
as poorly drained.

90 95 The route crosses a complex geologic intersection of ice-contact, glacial outwash, moraine
and lacustrine deposits. Overall the area is characterized as being wet and ice-rich
containing numerous lakes and occasional pingos. A description of deposits along this
section based on the mapping by Rampton (1987) is as follows: KM 87 to KM 90 ice
contact deposit, KM 90 to KM 91 lacustrine, KM 91 to KM 92 moraine, KM 92 to KM 93
lacustrine, KM 93 to KM 95 moraine.

95 114 At KM 95 the route moves onto lowland lacustrine deposits along Husky Lakes. The
terrain is smooth, but wet and ice-rich. This section of the alignment comprises lacustrine
sediments most likely deposited in a proglacial or glacially dammed basin environment.
There are sections of relatively good terrain to cross, but for the most part the terrain is wet
and ice-rich polygonal terrain is common.
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TABLE 2.3-1: TERRAIN CONDITIONS ALONG PRIMARY 2009 ROUTE

Kilometre Description of Terrain Conditions

114 118 Near KM 114 the alignment moves off the abandoned lake-bed of Husky Lakes onto
thermokarst modified ice-contact and moraine terrain to KM 118 (Source 177). The
landscape is marked by pot-hole lakes and abrupt elevation changes. The till subsoil
generally contains extensive and erratic massive ground ice.

118 137 The route from Source 177 to Tuktoyaktuk continues on outwash hills and ridges.
Northward of Source 177 the terrain becomes more subdued. The area has many
thermokarst lakes and pingos. The route in this section meanders around the frequent lakes
following favourable terrain.

Morainal materials generally provide suitable foundation conditions to construct a road.
These materials are typically moderately well drained and comprise a fraction of sand,
gravels and cobbles. They present few limitations to road construction except in areas with
steep slopes or where drainage is poor and ice-rich.

Most glacial outwash materials provide a suitable foundation for roads as drainage is
generally considered to be good. In addition, some outwash deposits provide good
construction material sources. Ice-contact deposits also provide suitable foundation
conditions for roads but the irregular and hummocky terrain can be a challenge and require
higher fill volumes to construct a road.

Lacustrine sediments present limitations for road construction and maintenance due to their
fine-textured nature; these sediment types are generally found in lowland adjacent to
existing lakes such as Husky Lakes. Their limitations are due to their wetness and high
settlement potential. Thick organic deposits and ice-rich patterned ground was avoided as
much as possible as disturbance to these accumulations can result in significant rutting,
compaction and alterations to hydrologic conditions.

Alluvial and colluvial deposits comprise a small percentage of the materials that will be
encountered along route. These materials are transported and deposited by streams and
gravity and are found along water courses and steeper slopes. From an engineering
perspective, alluvial deposits represent potential borrow sources, however, these materials
are often located in sensitive areas near waterbodies, are variable and of small/limited
volume, and are mostly unmapped, so they will not be relied upon as significant material
sources.

2.4 KEY HIGHWAY GEOTECHNICAL ISSUES

2.4.1 Permafrost

Permafrost is continuous throughout the Project area. Melting of ice-rich permafrost can
result in substantial thaw settlement, the loss of the soil structural integrity, and potentially
affect the Highway foundation. Minimizing disturbance to permafrost is important.
Common permafrost-related features in the Project area include ice-rich polygonal ground,
thaw-flow slides, thermokarst and peatland.
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The term “permafrost” describes a ground thermal condition where the soil or rock remains
below 0˚C for two or more years, without consideration of material type, ground ice 
distribution, or thermal stability. The Inuvik to Tuktoyaktuk corridor is located entirely
within the continuous permafrost zone of the Northwest Territories. Ground temperatures
are within the range of minus 2 to 5.

Frozen ground can contain excess ice, where the amount of water contained in the soil
matrix in a frozen state is higher than would be retained in the soil in an unfrozen state.
The excess ice can be found mixed (disseminated, non-visible) within the soil matrix, or can
be in the form of pure ice, ice lenses or ice wedges. These ice-rich soils are sensitive to
thermal disturbance, which can result in thaw settlement and instability.

2.4.2 Sensitive Terrain

The majority of the proposed alignment is located in the Mackenzie Delta of the
Pleistocene Plain, a region of limited topographic relief. The southern portion of the route
is located on the Caribou Hills, with rolling terrain and steeper slopes. There are various
landforms and specific areas along the alignment identified that would be sensitive to
construction activities along the Primary 2009 Route and the Alternative 2 (Upland Route).
A major routing design consideration was to avoid problematic or sensitive areas and to
design accordingly to mitigate impact. Also, construction over ice rich permafrost terrain
requires substantial quantities of materials to maintain a grade with continuous thick fill
over thaw sensitive terrain.

The following subsections describe the landforms identified as being sensitive to
construction activities and disturbance.

2.4.2.1 Polygons

Polygons are recognizable as a type of patterned ground, which are characteristically ice-rich
and found primarily in low-lying poorly drained areas (i.e. drained lakebeds). These features
are commonly classified as high- or low-centered polygons. Low-centered polygons consist
of central flat terrain enclosed by relatively dry ridges. Ice wedges grow progressively and
ice wedge growth pushes up the surface soil to form linear ridges. Intersecting ridges give
the surface of the ground a polygonal appearance. Over time low-centered polygons can
become high-centered polygons. This ice-rich patterned ground was avoided when
possible.

2.4.2.2 Thick Organics (Peatlands)

Generally these deposits occur as peat or fen, peat-fen complexes, usually as cover over the
underlying mineral soil, typically on flat terrain. Peatlands are wetlands with massive
deposits of peat that are typically greater than 0.5 m thick and may be several metres thick.
There are many classes of peatland, but most in the Mackenzie Valley are bogs and fens.
Bogs are a form of peatland, having a water table at or near the surface, where the waters
are virtually unaffected by nutrient rich groundwater from the surrounding terrain.
Most bogs are affected by permafrost and take the form of peat plateaus, polygonal peat
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plateaus and plazas (Tarnocai et al. 2003). Fens support nutrient rich waters (flowing water)
that originate from mineral soil. Thick organic terrain identified during the field
reconnaissance and from orthophotos has been avoided in route planning.

2.4.2.3 Thermokarst

Thermokarst refers to surface subsidence and expression resulting from the melting of ice
rich permafrost, particularly massive ice lenses. Thermokarst is a slow natural process that
can be aggravated and accelerated by land use activities if not cautious. As ground ice thaws
and the resulting water cannot drain away, it contributes to degradation of permafrost.
The result is the creation of small ponds and lakes, as expressed in the numerous lakes
observed along the route. Old thermokarst lake beds occur where fine-grained clay, silt,
peat, and local sand deposited in low, flat areas previously occupied by lakes/ponds become
exposed. These lake beds often support an organic cover and the areas tend to be very wet
and ice-rich. Ice content is generally high is these fine-grained, organic materials.
These areas often exhibit thermokarst subsidence with erosion along ice wedge cracks and
pingos. These areas have been avoided when possible.

2.4.2.4 Thaw Flow Slides

Thaw flow slides are characterized by landslides that occur only in ice-rich soils in
permafrost regions. Retrogressive thaw flows develop in ice-rich, fine-grained sediments
and result from the thawing and subsequent flow of water-saturated ground. These failures
can occur on very gentle slopes and hundreds of these features line the river banks and
tundra lakes in the Project area. These landslides are typically relatively small, but over time
can retreat some distance back from the rim and from the escarpment. These slides would
have a significant impact on a road if one were to occur. The likelihood of a retrogressive
thaw slide impacting the Highway has been reduced by carefully avoiding existing slides and
steeper slopes that would be susceptible to failure.

The class and types of landslides characteristic to the regions are identified by Aylsworth et
al. (2000) in The Physical Environment of the Mackenzie Valley, Northwest Territories: A Base Line
for the Assessment of Environmental Change. In addition, an inventory of 3400 landslides has
been compiled for the Mackenzie Delta and Tuktoyaktuk Peninsula, Mackenzie Valley and
adjacent mountainous regions and is presented in Figure 3.1.1-4 (Aylsworth et al. 2001).

2.4.2.5 Pingos

Pingos are ice-cored hills that are forced up by the hydrostatic pressure in a wet area
underlain by permafrost. Pingos may be up to 50 m high and have a base of up to 600 m in
diameter. Mackay (1963) reported the existence of some 1,400 pingos in the Mackenzie
Delta Area. Several large pingos are located near Tuktoyaktuk and to the west of the
proposed Highway alignment near the Beaufort coastline. Pingos are cultural and heritage
resources that have been avoided entirely. It is also understood that INAC generally
recommends a 150 m setback for any activities near a pingo, which will be respected during
final route alignment optimization prior to construction.
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The drainages of Hans Creek and Zed Creek, and the wetland north of Zed Lake have been
identified as being particularly sensitive to disturbance and construction activities given their
environmental settings. Careful design and construction will be undertaken in these areas.

2.5 DETAILED QUANTITY ESTIMATES FOR THE PREFERRED ALIGNMENT

Fill quantity estimates have been developed for the Primary 2009 Route based on the
conceptual design. The estimated fill quantities by topography and terrain are presented in
Table 2.5-1.

The quantity estimates presented in the Table 2.5-1 are specific to the Primary 2009 Route
(with minor encroachments on the Husky Lakes setback). When the Project is approved,
further terrain and geotechnical investigation will be undertaken as part of the detailed
design steps. At that time, the specific conditions of Alternative 1 (2009 Minor
Realignment) and Alternative 3 (2010 Minor Realignment) will be investigated and
documented to support the detailed design. The ultimate alignment will respect the 1 km
Husky Lakes setback. In the meantime, there is sufficient preliminary information available
to anticipate that the quantity estimates along Alternative 1 (2009 Minor Realignment) and
Alternative 3 (2010 Minor Realignment) are similar to those conditions described in
Table 2.5-1.

TABLE 2.5-1: ESTIMATED FILL QUANTITY BY TOPOGRAPHY AND TERRAIN

Alignment
Segment

Length
Surfacing

Gravel
(m3)

Embankment
(m3)

Average
Embankment
Fill Estimated
per km (m3)

Remarks on
Topography
and Terrain

KM 0 - KM 10 10 19,000 391,000 37,767
Elevation climb out of
Inuvik

KM 10 - KM 44 34 62,000 969,000 28,416
Higher ground with
drops to creeks

KM 44 - KM 90 46 82,200 1,801,000 39,275
Lower ground twisting
around Husky Lakes

KM 90 - KM 118 28 52,300 863,000 30,648 Flatter terrain

KM 118 – KM 137
(Tuktoyaktuk)

19 33,800 476,000 25,677
Upgrade access road to
the Highway

There are many stream crossings identified along the Primary 2009 Route. It is anticipated
that most will be served by culverts and select locations will be crossed using bridges. The
specific design of drainage structure (i.e., bridge or culverts) will be confirmed in future field
investigations and during detailed design.

Based on preliminary engineering considerations and input from fisheries field
investigations, a minimum of eight bridge crossings will likely be needed. The estimated
lengths for these eight potential bridge crossings are presented in Table 2.5-2, and locations
are illustrated in Figure 2.5-1.
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TABLE 2.5-2: ESTIMATED LENGTHS FOR POTENTIAL SINGLE SPAN, PRE-FABRICATED BRIDGES

Location
Stream

Crossing
No.

Estimated
Length

(m)
Remarks

KM 17 13a 15 Potential Bridge Crossing, Fish Habitat to be Confirmed

KM 26 18 20 Jimmy Creek

KM 40 23a 20 Trail Valley Creek, Potential Bridge Crossing, Fish Habitat to be
Confirmed

KM 55.5 29a 20 Hans Creek tributary, Potential Bridge Crossing, Fish Habitat to
be Confirmed

KM 56.5 30a 25 Hans Creek

KM 67.5 31 25 Zed Creek

KM 89.5 35a 10 Potential Bridge Crossing, Fish Habitat to be Confirmed

KM 109 39 10 Potential Bridge Crossing, Fish Habitat to be Confirmed

Culverts will be required at numerous locations along the Primary 2009 Route. Specific
sites and estimated lengths based on the conceptual design have been identified where
ephemeral creeks were identified in the 2009 field work (see Sections 3.1.7 and 4.2.5).
Additional nominal quantities of culvert length have been included in the construction cost
estimates to account for culverts that may be incorporated in the detailed design to equalize
surface flow from one side of the Highway to the other, and including proposed culvert
extensions for the Tuktoyaktuk to Source 177 Access Road upgrade.



Figure 2.5-1
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