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EXECUTIVE SUMMARY
Introduction
The Government of the Northwest Territories Department of Transportation (GNWT DOT)
proposes to extend the Mackenzie Valley Highway an additional 800 km from Wrigley, NWT, to
connect with the Dempster Highway near Inuvik. This Mackenzie Valley Highway Extension
(MVHE) would provide the first all-weather access from the Sahtu communities of Tulita,
Norman Wells and Fort Good Hope to the NWT highway system to the south and the Dempster
Highway to the north.
In 2010, the GNWT DOT signed a Memorandum of Understanding with the K’ahsho
Development Foundation to produce a Project Description Report (PDR) for the proposed
MVHE within the K’ahsho Got’ine District of the Sahtu Settlement Area. This document presents
the required report. To distinguish the highway segment in the District from the rest of the
MVHE, the segment considered in this report is noted as the K’ahsho Got’ine Highway (KGH)
project.
The concept of building an all-weather highway through the Mackenzie Valley to connect
southern Canada with northern communities originated in the 1960s. In 1972, the federal
government announced that the Mackenzie Highway would be extended from Fort Simpson to
the Dempster Highway, which was then under construction. Construction of the highway project
started in Fort Simpson and progressed to the north, but was halted in 1977 south of Wrigley in
the Deh Cho Region after 210 km were completed. The remaining 18 km of the highway to
Wrigley were completed in 1994.
The GNWT DOT conducted additional planning, environmental, pre-engineering and related
studies in 1998 for three new road corridors including the MVHE from Wrigley to Inuvik.
In 2010, the federal and territorial governments provided funding to regional organizations to
produce PDR in the Deh Cho Region, the Tulita District of the Sahtu, the K’ahsho Got’ine
District of the Sahtu, and the Gwich’in Settlement Area. In addition, funding was provided to
advance the proposal for an all-weather road between Inuvik and Tuktoyaktuk.
Location
In general, the KGH project would follow the existing winter road south of Fort Good Hope and
connect with the MVHE segment in the Tulita District. To the north of Fort Good Hope, the KGH
project would follow the proposed Mackenzie Gas Project (MGP) corridor and connect with
MVHE segment in the Gwich’in Settlement Area. The KGH project would provide all-weather
access to Fort Good Hope; the other K’ahsho Got’ine community, Colville Lake would continue
to have vehicle access only by a winter road.
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Land Ownership and Governance
The Sahtu Settlement Area (SSA) was established through the Sahtu Dene and Métis
Comprehensive Land Claim Settlement Agreement Legislation which took effect in 1994. The
SSA is approximately 280,200 km2 in size. The majority of the land and subsurface rights are
held by the Crown or Federal Government. The land claim settlement agreement provided the
Sahtu Dene and Métis beneficiaries with title to 41,400 km2 of land which also included
approximately 2,000 km2 of subsurface resource rights. The Agreement ensured the right of the
Sahtu Dene and Métis to hunt, fish, and exclusively trap throughout the SSA and guaranteed
the participation of the Sahtu Dene and Métis in:
•

the management of renewable resources;

•

land use planning in the SSA;

•

regulation of land and water use; and

•

environmental reviews and impact assessments in the Mackenzie Valley.

The K’ahsho Got’ine Dene and Métis will be directly involved in oversight of the KGH project
through their land titles and rights defined in the land claim settlement.
Regulatory Review and Approvals
The KGH project must be reviewed by regulatory bodies to determine whether there could be
environmental and socio-economic effects and whether those effects could be appropriately
managed.
The KGH project PDR will be combined with similar reports for the other segments of the
MVHE. The combined report will be submitted to the Mackenzie Valley Land and Water Board
(MVLWB) for review because the MVHE crosses settlement land boundaries and includes
unsettled land in the Deh Cho Region. The MVLWB will conduct a preliminary screening and
determine if the MVHE will proceed directly to permitting or if it will be referred for impact review
to the Mackenzie Valley Environmental Impact Review Board (MVEIRB) for an environmental
assessment.
In order to conduct further studies regarding the project and to construct the MVHE, a large
number of permits, licenses, authorizations and approvals from a variety of regulatory bodies
will be required.
Environmental Overview
The environmental study area is a 15 km wide corridor centred on the KGH project. For some
disciplines (e.g., air quality), regional information from outside of the KGH project study area
was used. Field verification of baseline data was undertaken in the spring and summer of 2011.
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Climate
The general climate is sub-arctic, characterized by long, cold winters and short cool summers
with extreme annual temperature variations. Snow and ice cover persists between October and
May. Annual precipitation is moderate, occurring more frequently in the summer months.
Typically, July is the warmest month of the year and January as the coldest. The mean annual
temperature is -5.6°C. The mean annual precipitation is 291 mm.
Air Quality
The air quality can be affected by road, river and air traffic; burning of various fuels for electricity
and heat; and oil and gas operations near Norman Wells. Records from Norman Wells for 2008
and 2009 showed that none of the measured indicators exceeded NWT standards except for
one case where particulate matter (dust) exceeded the standard in 2008.
Noise
Noise levels are low, relative to more developed parts of Canada, which is consistent with
remote, rural environments. The current sounds are largely natural, including those made by
wind, rain and wildlife. The limited sources of noise from human activities include road, river and
air traffic, as well as oil and gas operations near Norman Wells.
Geology
Surficial materials are primarily the result of deposition during Quaternary glaciation. Locally, the
glacial deposits have been reworked by fluvial processes, slope processes and the
development of organic layers. Glacial till is the most common surficial material in the study
area followed by glaciolacustrine and glaciofluvial deposits.
Permafrost
Most of the KGH project study area lies in the zone of extensive discontinuous permafrost
where 65 to 90% of the ground is in a frozen state to depths of 100 to 200 m. In general, the
amount of the land surface underlain by permafrost increases towards the north of the District.
North of the Hare Indian (Rabbitskin) River, the Mackenzie Valley borehole database indicates
that unfrozen material is uncommon. The layer of surficial material which thaws and freezes
each year, the active layer, varies from 1.3 m in thickness to 2 m.
Geohazards
Geohazards are geological processes that can cause changes in bedrock or surficial materials.
Common geohazards in the KGH project study area include dissolution of bedrock (karsting),
melting of ground ice (slumping), and mass movement on slopes (slides or slumps). Other
geohazards such as seismic activity that can damage structures or trigger mass movement, and
acid drainage from bedrock containing sulphide minerals are rare.
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Soils
Cryosols are the most common soil Order where permafrost occurs. Soils of the Brunisolic
Order are locally found in coarse textured parent materials where permafrost is less common. In
places, coarse textured glaciofluvial deposits have developed soils of the Regosolic Order.
Vegetation
The study area is situated in the Taiga Plains Ecozone and includes both the High Subarctic
and Low Subarctic Ecoregions. The two most common plant communities along the KGH
project are the Upland white spruce-Alaska birch community and the Black spruce-Labrador tea/
Mountain cranberry community. The bog rosemary/cottongrass-peat moss community is only
found in the southern portions of the KGH project. Suitable habitat is available for vascular
plants designated as May Be At Risk in the NWT.
Wildlife
Four ungulate species, 13 carnivore species and 19 small mammal species have the potential
to occur in the KGH project study area. Over 200 species of birds are known to occur in the
Taiga Plains, and at least 50 more can be occasional visitors. The Mackenzie River acts as an
important migratory route and numerous bird species use the Mackenzie valley as their main
route to the Mackenzie Delta. Few bird species in the area are year-round residents. Most birds
migrate south to tropical or subtropical areas for the winter although some species. One
amphibian species, the wood frog, potentially occupies habitat in the KGH project study area.
No reptile species are known to occur. Suitable habitat is available for 11 wildlife species of
concern including four mammal and seven bird species. Of these, six species are listed
federally under the Species at Risk Act.
Hydrology
The KGH project is situated within the Northern Hydrologic Region and will cross numerous
watercourses. All drainages in the KGH project study area flow to the Mackenzie River from
source areas to the east. Most drainage basins are small and surface flow is seasonal and
generally short in duration. The tributaries along the east side of the Mackenzie River are
relatively stable, with little erosion and sedimentation.
Surface runoff occurs during spring freshet and as a result of summer rain events. Most of the
spring snowmelt and rainfall runs off quickly because of impermeable ground conditions
resulting from extensive permafrost. Most of the small streams freeze to the bottom in winter.
Icings or aufeis are prevalent on numerous streams. Aufeis occurs when groundwater flow from
the active layer adjacent to the watercourse is driven to the ice surface during the early winter
where it freezes in thin layers on the surface of streams. These icings can reach a metre or
more in thickness and spread across floodplains. The presence and extent of individual icings
vary from year-to-year depending on the late autumn rainfall, and the depth of snow cover.
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Fish and Fish Habitat
The fisheries resources in the KGH project study area not only have ecological importance, but
are culturally and economically valuable to the local population.
The 122 watercourses along the KGH project are divided into three categories based on size
and their capacity to have suitable habitat conditions for fish. There are 98 ephemeral streams
that generally drain terrestrial upland areas or small, shallow lakes or ponds, most of which do
not provide suitable fish habitat features. Eleven watercourse crossings are identified as small
perennial streams that potentially contain fish habitat. There are 13 watercourses identified as
large perennial streams which are utilized by fish for spawning, rearing, or feeding during open
water periods. The southern portion of the KGH project will use the existing winter road and the
nine bridges currently installed.
Socio-Economic Overview
The K’ahsho Got’ine District is one of three Districts established in the SSA under the Sahtu
Dene and Métis Comprehensive Land Claim Agreement, settled in 1993. With the other two
Districts, Tulita and Deline, the SSA consists of approximately 283,171 km2 in the NWT.
Regional and Communities Overview
The two communities in the K’ahsho Got’ine District are Fort Good Hope and Colville Lake. Fort
Good Hope is accessible year round by air from Norman Wells and Inuvik. Bulk supplies and
food are delivered by barge during the summer months. In the winter, Fort Good Hope is
connected to the Mackenzie Highway system by a winter road. The community economy is
based on traditional activities including hunting and trapping. Wage employment is primarily in
government agencies as well as local businesses and services.
Colville Lake is accessible year-round by air from Norman Wells and Fort Good Hope. A winter
road is constructed annually to connect Fort Good Hope and Colville Lake. Coville Lake is now
home to Behdzi Ahda First Nation, one of the most traditional communities in the NWT and
continues to be an important fishing and trapping area. The community economy is based on
game hunting, fishing and trapping with some tourism.
The population in the K’ahsho Got’ine District is small and over 90% of the residents are Dene
or Métis. The population of Fort Good Hope is 567 and has declined 1.6% per year since 1996.
The population of Colville Lake is 147 and has increased at 3.9% per year since 1996. There
are more men in the communities than women; residents under 25 years of age total 41% in
Fort Good Hope and 52% in Colville Lake.
The labour forces in the two communities are small due to the small populations and the low
percentage of individuals that are employed or looking for work (61% in Fort Good Hope and
53% in Colville Lake). Of those people in the active labour force, 28% in Fort Good Hope are
unemployed and 18% are unemployed in Colville Lake.
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The level of educational attainment is low in both K’ahsho Got’ine communities. The high school
completion rate is 39% in Fort Good Hope and 27% in Colville Lake. Individuals with high school
diplomas or higher, experienced much higher employment rates. Higher percentages of women
were employed than men in both communities.
Fort Good Hope has a health centre and a social services office; however, residents are
required to leave the community for medical emergencies and hospital services. Colville Lake
receives health and social services from Fort Good Hope and patients requiring hospital
services must leave the community. Fort Good Hope residents have lower rates of several
health concerns than the NWT average.
There is a three person RCMP detachment in Fort Good Hope that is also responsible for
policing in Colville Lake. All types of crime have increased in Fort Good Hope between 2000
and 2009. There is a six-member volunteer fire department in Fort Good Hope. There is no fire
department in Colville Lake.
Housing conditions in the K’ahsho Got’ine have been improving over the last few decades. The
number of homes with over six residents has been declining as has the number of homes in
need of repair.
The cost of living is much higher in the K’ahsho Got’ine than in Yellowknife and southern
Canada. In 2004, the Food Price Index was 190.7 in Fort Good Hope and 185.8 in Colville Lake
compared to Yellowknife at 100.
Traditional and Cultural Land Use
The residents of both communities are very active in traditional use of the land. The percentage
of Fort Good Hope residents who consume country foods over 50% of the time is 77%; in
Colville Lake, the rate is 97% of the residents. A total of 66% of Colville Lake residents
participate in hunting or fishing; 42% of Fort Good Hope residents hunt or fish.
Heritage and Archaeological Resources
The archaeological data provided for the KGH project from the database produced by the Prince
of Wales Northern Heritage Centre. Over 6,000 archaeological sites are located within the NWT
and span a range in time from 11,000 to 50 years ago.
The archaeological sites with the NWT Archaeological Database represent the best information
available at the time of discovery. Some of these sites were recorded in the 1950s and 1970s
when modern global positioning system and modern maps were not available. The location
information from some of these sites has been speculative. In addition, data gaps are present
as neither artifacts or detailed site information are available from the 1970s or 1980s. In some
cases, the sites that are within the KGH project study area are speculative at best based on the
limited data available. There are a total of 55 archaeological sites present within the KGH
project study area.
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Land Management Areas
The Sahtu Land Use Plan is at the draft phase and its land zones have not been approved. The
KGH project crosses the proposed General Use Zones and several proposed Special
Management Zones. Highway construction is considered acceptable in both zones with
appropriate measures to protect cultural and ecological resources.
Past and Existing Land Uses
The level of non-traditional land use outside the K’ahsho Got’ine communities has been very
limited. There is no granular or mineral resource development, no timber harvesting, and very
few tourist visits. There have been past oil and gas exploration activities along the KGH project;
most recently, oil and gas exploration activities have focused on the Colville Lake area.
Community Engagement
The Fort Good Hope community is engaged in the KGH project through:
•

community meetings – November 2010, April 2011;

•

Elders meetings – April 2011, September 2011;

•

discussions with school students – April 2011, September 2011;

•

monthly update newsletter; and

•

a community project office and liaison person.

The opinion compiled through the various meetings and other conversations is that the
community supports the concept of an all-weather highway through the K’ahsho Got’ine as long
as plans are put into place to protect the land and to manage the anticipated impacts on the
community. The topics discussed at the meetings included:
•

project schedule;

•

highway route;

•

standards for construction and operations;

•

safety;

•

community impacts (Community Development Plan);

•

benefits;

•

opportunities for training, employment and businesses;

•

gravel;

•

impact on trappers;

•

the use of traditional knowledge;

•

the environment; and

•

support for the highway.
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Route Selection
A variety of geotechnical, engineering, environmental and socio-economic factors has been
considered in the selection of the preferred route including:
•

creating a single linear transportation corridor (highway and pipeline) in the Mackenzie
Valley to reduce potential environmental affects and to minimize disturbance and
fragmentation of the landscape;

•

avoiding critical habitat, sensitive ecosystems and special places identified through local
knowledge;

•

selecting a safe route and construction method that would not interfere with the
continued operation of the winter road during highway construction;

•

taking advantage of the existing winter road and installed bridges;

•

minimizing cuts to avoid disturbing the ground vegetation and surficial soils;

•

protecting or preserving permafrost;

•

selecting a route to minimize the amount of material required to build the highway and
the haul distances of that material;

•

meeting the design standards of the GWNT DOT; and

•

avoiding unstable slopes and karst terrain including sinkholes.

Some alternate routes were considered in order to build on shallow bedrock, to reduce the route
length, or to avoid areas that may experience thawing of the permafrost during construction.
These alternate routes were rejected for a number of reasons which included the preferred use
of the existing winter road, higher demands for embankment material, lack of available
embankment material, and unacceptable road grades.
If the KGH project is constructed before the proposed MGP, the available locations for the MGP
may be constrained. Plans may have to be made to accommodate the influence of the KGH on
surface and ground water and the potential effect on the MGP. However, the benefit of having
an all-weather access road to support pipeline construction and developed borrow sources is
assumed to more than compensate for any loss in routing flexibility.
Borrow Sources
The granular material that will be used to build the KGH project embankment will be from a
variety of sources. Surficial material that has been deposited by glaciofluvial processes is a
preferred material but may require the thawing and draining of any included ice. Crushed
bedrock material may be used if it is strong enough and if it does not contain minerals that can
be dissolved by water.

S:\Project Ce\Other\PT100022\fin rpt-PT100022-11jan12-mjohnson.docx

Page (viii)

GNWT
Project Description Report: Mackenzie Valley Highway
K’ahsho Got’ine District
January 2012

Preferred Route
The preferred route follows the existing winter road from the Tulita District boundary to Fort
Good Hope. North of Fort Good Hope, the preferred route parallels the MGP corridor to
approximately the 200 km mark. From there, the preferred will be located approximately 500 m
east of the MGP corridor until it rejoins the MGP corridor near the Gwich’in Settlement Area
boundary.
The preferred route is 235.6 km in length, of which approximately 85.5 km utilize the existing
winter road footprint. Clearing of an additional 150 km of ROW will be required north of Fort
Good Hope.
Conceptual Design
Design Standards
The conceptual highway design is based on the RAU-90 design designation approved by the
GWNT. This design standard is considered appropriate for passenger and commercial traffic
volumes of up to 100 vehicles per day. The design, including the radius of curves, road grades,
road widths and sight lines, will allow a maximum speed limit of 80 km per hour. That speed limit
will be reduced locally where terrain and soil conditions do not allow the road to be built to the
desired standard.
The right-of-way (ROW) will be limited to 60 m in width, except in large cut and fill sections,
where the construction footprint will extend outside this ROW.
Conceptual Embankment Design
Conceptual embankment designs account for expected ground conditions including the
predominance of permafrost along the preferred route. The active layer is expected to continue
to exist under the embankment. Embankment designs will prevent or minimize the expansion of
the active layer.
In areas with low ice content soils and expected low levels of thaw settlement, an embankment
of 1.5 m will be constructed. Where soils have higher ice contents and have a higher potential
for thaw settlement, a 2 m embankment will be placed to minimize expansion of the active layer
and to account for any thaw settlement. Variations to these general designs may be possible in
areas of stable bedrock or when cutting through glaciofluvial materials. The initial layer of
embankment material will be placed in the winter directly over geotextile or geogrid. Subsequent
embankment layers will then be placed year round.
Bridge and Culvert Structures
There are several streams and small drainage courses that cross the proposed KGH project.
Many of these have flowing water only during spring runoff. The selection of locations for
watercourse crossings and the type of crossing to be installed entails consideration of a large
number of factors.
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Culverts will be utilized for small watercourse crossings that are non-fish bearing or where fish
passage and loss of fish habitat can be mitigated. Large diameter culverts or arch structures will
be proposed on moderately sized streams with deep fills (high roadway gradeline relative to the
streambed).
Single-span bridges are generally suitable for moderate sized watercourses. It is recommended
that these bridges be founded on driven steel piles where feasible (based on appropriate
soil/permafrost conditions). Bridges with steel decks on steel girders with steel plate backwalls
and driven pile foundations have generally performed well on the existing ice road and are
considered feasible for the KGH project as well.
Multi-span major bridges on driven pile foundations are suitable at major river crossings. These
include the Hare Indian (Rabbitskin) River, the Loon River, and the Tieda River. It is assumed
these structures will have precast concrete decks on steel plate girders. Piers and abutments
are assumed to be founded on driven steel piles.
Eleven new major crossings (large diameter culvert, single-span bridge or multi-span bridge)
are required for the KGH project. These crossings are estimated to cost $38,600,000.
Design and Construction Costs
Highway design and construction costs including clearing, excavation, overhaul, surfacing and
drainage culverts is estimated to cost $452,401,075.
Construction Overview
Construction of the approximately KGH project is planned to be executed over a four year
period. A total of seven work spreads will be required at the peak of construction in order to
ensure completion of construction within four years.
Construction Execution
In order to construct the KGH project working simultaneously on a number of fronts, three main
barge landing sites and staging areas are proposed which are:
•

Little Chicago (temporary barge landing site and staging area);

•

Fort Good Hope (temporary barge landing site and staging area); and

•

Norman Wells (existing barge landing site and staging area).

Access from the barge landing sites and staging areas to the highway ROW and associated
borrow sources will require the construction of temporary winter ice roads and, in some cases,
all-weather roads.
At least five primary 150 to 180 person construction camps are estimated to be required during
the construction period with an additional ten 15 to 20 man pioneer camps located at each of
the borrow sources and staging areas while they are being utilized.
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Although the majority of construction will be executed during the winter construction period
(January to March), summer construction is feasible in some locations where surficial soils have
low moisture content soils and could support construction equipment in an unfrozen condition.
The KGH project will require construction of a winter road parallel and adjacent to the highway
ROW. Embankment materials will be transported on the winter roads and placed directly onto
geotextile or geogrid over the snow-cleared highway ROW.
The width of the winter road will accommodate vehicular and equipment traffic (both
construction equipment and non-construction traffic south of Fort Good Hope). In some areas,
parking and turn-around areas will be constructed during the winter to avoid/minimize any
damage to the tundra.
In some areas, prior to the completion of the highway embankment, winter access will be
replaced by all-weather access roads. Areas where this will be necessary are borrow sources
and camp sites which will be utilized for both winter and summer construction and/or future
highway maintenance.
At this stage of the KGH project, a traditional design and construction approach was assumed.
Subsequent KGH project phases may investigate other approaches if they are deemed viable,
beneficial and have the support of the project stakeholders.
Anticipated Equipment and Personnel Requirements
Each of the seven construction spreads will be involved in primarily embankment construction
and will consist of approximately 150 to 180 personnel. Equipment and personnel will be
required for construction camp installation, operation and maintenance, winter road
construction, transportation of borrow material including placement, grading and compaction of
embankment materials. Typical equipment required for each of the seven spreads involved in
embankment construction and borrow source operations includes compactors, dozers, drills,
crushers, cranes, excavators, graders, trucks, mulchers and wheel loaders.
Separate and smaller work crews will be located at each borrow source supporting the various
embankment construction spreads. Pioneer camps will be set up to house 15 to 20 personnel
supporting a year-round borrow production and stockpiling of embankment materials. A total of
10 pioneer camps will be operating at any one time during Year 1 through Year 3 of
construction. Equipment will consist of drills, excavators, dozers, graders, wheel loads, screens
and possibly a crusher, (depending on the borrow material) at each borrow source.
Project Timetable
Four years are likely necessary to complete regulatory reviews, permitting, further data
acquisition as well as procurement and contracting before construction could begin. Some of
these activities could be undertaken simultaneously to shorten the pre-construction period.
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Operations and Maintenance Overview
Maintenance facilities will be located at approximately 100 km intervals along the KGH project.
These facilities will be permanent in nature and provide year round highway maintenance. The
locations of the maintenance facilities will be determined during the detailed design phase of the
KGH project. The facilities would contain a shop, a small camp, a refuelling station, waste
disposal, and an area for stockpiling granular material.
Typical maintenance tasks during the summer months will include resurfacing, repairing
embankment failures, mechanical clearing of ditches, and maintenance of erosion and sediment
control measures. Winter activities will include snow ploughing and controlling ice build-up.
Anticipated Environmental Effects and Mitigation
Air Quality
Dust and air emissions are anticipated with the construction and operation of the KGH project. It
is expected that the KGH project will be associated with elevated amounts of fine and coarse
particulate matter as well as ground ozone and carbon monoxide. In addition, nitrogen dioxide
can be expected to increase during the winter months from increased traffic idling. Emissions
from diesel engine combustion exhaust are also expected.
Anticipated air quality effects for the KGH project are expected to be minor. Best management
practices will be implemented to reduce and mitigate air quality effects. Typical practices
include:
•

minimizing vehicle traffic in the area (e.g., worker transportation);

•

controlling dust caused by construction materials handling, and highway grading and
compaction;

•

maintaining equipment and providing appropriate mufflers for engines; and

•

limiting construction activity during sensitive periods to reduce possible effects on
wildlife.

Noise
Construction noise will be temporary and short in duration. There are no sound level limits for
construction in the NWT.
Examples of best management practices that will be applied include:
•

effective logistics planning to minimize vehicle movements; and

•

regular maintenance of equipment and provision of appropriate mufflers for engines.
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Geology and Permafrost
The following potential effects could result from highway construction:
•

thaw settlement/pond formation;

•

slope instability/mass movement;

•

erosion;

•

drainage disruption by embankment construction on cross slopes;

•

icings on cross slopes;

•

acid rock drainage from bedrock exposures (quarries and embankment composed of
bedrock); and

•

depletion of borrow material.

The primary mitigation is avoidance during route selection. In many cases, potential effects are
related to changes in permafrost conditions and mitigation is related to preventing degradation
or managing effects if permafrost cannot be maintained. An important aspect of controlling
changes to permafrost is managing drainage, as standing water can lead to increased rates of
permafrost melting.
Soils
The most common effect of highway construction will be the unavoidable loss of soil beneath
the embankment. In places, thick organic units (peat) may locally be removed prior to placement
of embankment materials. In this case, organic material may be available for use in reclamation,
although this situation is not expected to be common. Soil layers above glaciofluvial deposits
used for borrow material will be removed and stockpiled where sufficiently thick layers of soil
have developed.
Another potential effect on soil is changes to drainage because of changes to water flow
patterns with embankment construction. These changes are expected to be small as
management of drainage is important to prevent melting of permafrost and associated ground
stability problems.
Mitigation measures to prevent potential effects to soil include:
•

minimize project footprint to prevent loss of soil beneath road beds;

•

use peat stripped from beneath the roadbed for embankment reclamation;

•

salvage and stockpile soil for reclamation at borrow pits where sufficient soil layers have
developed over glaciofluvial deposits or bedrock;

•

where soil is temporarily stockpiled, ensure separation of cover soil and subsoil
stockpiles to prevent mixing and protect stockpiles from erosion;
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•

use temporary winter access roads to borrow pits where possible to prevent permanent
soil loss beneath all-weather roads;

•

avoid cross slopes where possible to prevent changes in soil drainage; and

•

use controls to ensure drainage is not disrupted by embankments.

Vegetation
Highway construction will directly affect vegetation through the required clearing of vegetation
from the highway ROW. Vegetation growth and reproduction dynamics may be altered due to
effects associated with highway operations. These changes could result in altered distribution of
vegetation or effects on special vegetation features such as rare plants. Weeds or non-native
species could be carried into the region by construction equipment and would compete with the
native species. During operations, the build-up of snow along the highway ROW could affect the
adjacent plant communities due to delayed melting in the spring.
Best management practices will be used in the construction, operation and maintenance of the
highway to minimize the effect on vegetation including:
•

minimizing the project footprint and avoid activities outside the project footprint;

•

minimizing the disturbance of uncommon plant communities and sensitive ecosystems;

•

reclaiming borrow sources, camps, and slopes to functional ecosystems; and

•

restricting the spread of weeds and non-native plant species through washing all land
clearing and reclamation vehicles/equipment between locations.

Wildlife
Potential effects to wildlife could include habitat loss, avoidance of some areas by wildlife due to
human activities, disruption to movement patterns of wildlife, and increased risk of wildlife being
killed. These potential effects could occur in both the construction and operation phases of the
KGH project.
Mitigation measures to minimize effects on wildlife will include:
•

minimizing project footprint and use of the existing winter road to minimize habitat loss;

•

avoiding known dens and actively used nests;

•

avoiding vegetation clearing during bird migration and nesting seasons;

•

avoiding activities in areas of caribou calving or in areas with concentrations of caribou;
and

•

controlling dust during construction.
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Hydrology
Many of the potential effects of the proposed highway on watercourses will be effectively
mitigated using appropriate planning and water management techniques.
Adverse effects on hydrology will be reduced by employing mitigative measures including:
•

placement of frequent cross drainage structures, to avoid concentrating flow down slope.
Cross drainage structures will be placed at all drainage depressions;

•

large or arch culverts or bridge will be provided at crossings of streams prone to winter
icings;

•

bridge crossings will be provided at all major watercourses to preserve the natural flow
regime for water and sediment carried by these streams;

•

bridges will be placed above high ice level at those locations where ice jams in the
Mackenzie River could back water up past the bridge crossings on tributary channels;

•

scour and erosion control measures will be provided to preserve the integrity of the
embankment at culvert and bridge crossings;

•

crossing locations that are stable and avoid steep crossing approaches will be selected
where possible. Standard erosion and sediment control techniques (e.g., bank
stabilization, revegetation, etc.) will be implemented at the time of construction, or as
soon as practical following construction;

•

culvert structures will be long enough to ensure that grading operations do not result in
the deposition of gravel into the channel. Similarly, bridges will be equipped with side
rails high enough to contain and prevent gravel on the surface from being graded into
the channel; and

•

water sources for construction of approaches or ice roads will be examined for size and
volume so that the source is not adversely depleted. All water withdrawals shall be
approved and licensed by the appropriate regulatory agencies.

Fish and Fish Habitat
The KGH project construction could affect fish and fish habitat through the reduction in the
available fish habitat at watercourse crossing, negatively affecting habitat by allowing sediment
to enter watercourses, and reducing the oxygen content of lakes through excessive water
removal in the winter.
These potential effects on fish and fish habitat will be managed through selected mitigation
measures including:
•

selecting the location of watercourse crossing to avoid sensitive areas;

•

constructing watercourse crossings in a way to minimize the reduction of fish habitat;

•

controlling erosion and sediment from entering water bodies;
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•

performing maintenance and refuelling of vehicles way from water bodies; and

•

following standard protocols for water withdrawal in winter.

Environmental Management
The MVHE will be developed in a safe and environmentally responsible manner using both
regulatory and other management tools including:
•

meeting terms and conditions of all permits and authorizations;

•

avoiding and protecting sensitive terrain and habitats; and

•

hiring environmental monitors with experience on the land and knowledge of the area
during construction, operation and reclamation.

Contractors selected to work on the MVHE will be required to provide and implement the
following management plans:
•

Health, Safety and Environment (HSE) manuals that include general spill contingency
and emergency response plans;

•

work procedure documents;

•

site-specific health and safety plans; and

•

site-specific spill contingency plans.

In order to ensure environmental mitigation measures are consistently implemented and
monitored, an Environmental Management Plan (EMP) will be prepared. The plan will link
environmental mitigation measures with potential adverse effects, project owner policies, and
the terms of any agreements negotiated with stakeholders. The EMP will be based on best
management practices and will address air emissions, water, waste, hazardous materials,
transportation and logistics, wildlife and fisheries throughout all phases of the KGH project.
The Environmental Management Plan will establish:
•

roles and responsibilities to ensure all environmental mitigation measures are
implemented;

•

a reporting structure to ensure appropriate stewardship of responsibilities;

•

a quantitative reporting process to monitor the actual environmental effects;

•

a methodology to analyze the effectiveness of environmental mitigation measures
implemented; and

•

a strategy to adapt the environmental mitigation measures if necessary.
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Anticipated Socio-Economic Effects and Mitigation
Socio-Economic Benefits
The GNWT has identified many benefits of construction and operation of the MVHE including:
•

creation of 7,785 short-term jobs in Mackenzie Valley and 6,297 in the rest of Canada
and an increase in government revenues of $200 million during construction;

•

creation of 128 permanent jobs in the NWT, a contribution of $10 million to the gross
domestic product, and increased government revenues during highway operation;

•

avoidance of $13 million annual winter road construction costs;

•

reduced transportation cost within the NWT and reduced prices for goods in the
connected communities;

•

increased tourist visits via the MVHE and its connection with the Dempster Highway
resulting in job and business opportunities along the highway;

•

increased financial viability of oil and gas sector in NWT through reduced transportation
costs;

•

changes in the structure of the NWT economy through longer transportation seasons;

•

assertion of Canadian sovereignty in the North and reduced costs of maintaining a
greater presence in the Western Arctic; and

•

increased capacity to maintain infrastructure affected by a warming climate.

The benefits that could be available to the K’ahsho Got’ine District residents and businesses
include:
•

short-term and permanent employment opportunities through the construction and
operation of the highway;

•

opportunities for local businesses to participate in the construction and maintenance of
the highway;

•

reduced cost of goods in Fort Good Hope;

•

year-round access to road transportation services and the ability to travel for personal,
business or medical reasons;

•

potential for increased employment and business opportunities if the highway
encouraged increased resource exploration and development; and

•

potential for business opportunities with projected increased tourism visitors.

The parties responsible for the construction and operation of the MVHE will encourage K’ahsho
Got’ine participation by:
•

giving preference to local qualified and interested individuals for employment on the
construction project;
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•

giving a positive weighting to competitive bids for project work that contain K’ahsho
Got’ine or Northern content;

•

setting some contracting opportunities aside for K’ahsho Got’ine businesses;

•

providing on-the-job training K’ahsho Got’ine residents; and

•

assisting K’ahsho Got’ine business to enable them to undertake the maintenance of the
highway after its construction.

Individual, Family and Community
The effects of the highway construction on the K’ahsho Got’ine communities could include:
•

increased drug and alcohol use due to increased income and associated domestic
problems;

•

increased school dropouts to take short-term employment on the highway construction;

•

increased demands on police, health, and social services in the communities; and

•

increased exposure to infectious diseases in the camp and project-related injuries.

Management of the community effects will rest with the project managers, the individual
workers, and with government service providers. Some measures that could be implemented
include:
•

control of drugs and alcohol in worker camps through clear drug and alcohol policies;

•

comprehensive project safety policies and practices;

•

establishment of a money management education program and life skills training;

•

provision of camp and catering facilities at industry standards or better;

•

provide the ability for daily commuting to work sites when those work sites are close to a
worker’s home community;

•

adequately staffed wellness and police services; and

•

isolating worker camps from communities to control interactions between community
residents and southern workers.

The Elders of Fort Good Hope recommended that the community and the Government develop
an agreement that identifies potential project effects on the community and plans to manage
those effects. The Elders also recommended that the Government provide funds to prepare the
community for the project and to manage the impacts.
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Traditional Culture and Land Use
The Highway could have both positive and negative effects on traditional culture and land use.
These include:
•

less time available for harvesting, involvement in cultural activities, and fewer
opportunities to talk in Slavey due to project-related employment;

•

changes in traditional harvesting areas which may increase the costs of harvesting or
may reduce the size of the traditional harvests;

•

increased income could facilitate better equipment for harvesting; and

•

increasing accessibility to harvesting areas by road year-round.

The project could reduce the effects on traditional culture and land use by providing flexible
work schedules to accommodate K’ahsho Got’ine residents to participate in harvesting activities
and significant community events such as funerals.
Heritage and Archaeological Resources
Heritage and archaeological sites could be damaged or destroyed by project construction
activities. To manage those effects, known sites will be avoided during construction or
excavated in advance of construction. If new sites are discovered during construction, work at
the site will be halted until full examination of the site is conducted.
Non-traditional Land and Resource Use
There will be little effect on non-traditional land uses during the construction of the KGH project.
After the highway is complete and operational year-round, the increased level of access to the
K’ahsho Got’ine region could increase:
•

oil and gas exploration programs;

•

potential for oil and gas development;

•

mineral resource exploration and potential development; and

•

tourist traffic into the region.

As these effects would generally have a positive economic outcome, efforts could be made to
advertise the increased accessibility and to ensure all developments are subject to scrutiny
under established regulatory processes.
Socio-Economic Management Plan
The measures to enhance project socio-economic benefits and to minimize adverse effects will
be the responsibility of a number of groups inside and outside the construction team. To ensure
socio-economic measures are consistently implemented and monitored, a Socio-economic
Management Plan will be developed. The Plan will link socio-economic measures with potential
project benefits or adverse effects, with project owner policies, and with the terms of any
agreements negotiated with stakeholders.
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The Socio-economic Management Plan will establish:
•

roles and responsibilities to ensure all socio-economic measures are implemented;

•

a reporting structure to ensure appropriate stewardship of responsibilities;

•

a quantitative reporting process to monitor the actual levels of project benefits provided
locally; and

•

a means to analyse the effectiveness of socio-economic measures implemented and to
adapt those measures if necessary.

Cumulative Effects
Cumulative effects (biophysical, socio-cultural, or economic) are those that result from a
proposed development in combination with other past, present, or reasonably foreseeable future
developments. The past projects that are part of the existing conditions include winter access
trails, former Canadian National Telegraph line, oil and gas exploration; and the Colville Lake
trail. The former Canadian National Telegraph line is located along the east side of the
Mackenzie River. Little physical evidence currently remains beyond the overgrown ROW
clearing. The proposed future projects are the Mackenzie Gas Project (MGP), future oil and gas
exploration, and installation of a fibre optic communication cable. No cumulative effects are
anticipated as a result of future projects.
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GLOSSARY, ACRONYMS AND ABBREVIATIONS
%
<
>
AANDC
Active layer

Adverse Effect

Alluvial Deposits/
Alluvium
Ambient air
Anthropogenic
ARD
At Risk

aufeis
avg.
Background
Baseline
Bedrock
Benthic invertebrates
BP
Brunisolic

Buffering Capacity
Borrow
Borrow sites or pits
cm
cm/s
Cryosols
dB and dBA
Devonian
DFO
DO
Ecoregion

Ecozone

Percent
Less than
More than
Aboriginal Affairs and Northern Development Canada
A surface layer of ground or soil above the permafrost that is alternately frozen each
winter and completely thawed each summer; seasonally frozen ground surface above
permafrost.
An undesirable or harmful effect to an organism (human or animal), indicated by some
result such as mortality, altered food consumption, altered body and organ weights,
altered enzyme concentrations or visible pathological changes.
Particles of minerals or rocks which are transported by a river and deposited along
its valley.
The air in the surrounding atmosphere.
Man-made
Acid rock drainage
Species for which a detailed assessment has already been completed (e.g., by
COSEWIC or jurisdictional status reports) that determined the species to be at risk of
extirpation or extinction (ENR 2011)
New ice that continues to form onto old ice.
Average
An area not influenced by chemicals or noise released from the site under evaluation.
A surveyed condition which serves as a reference point to which later surveys are
coordinated or correlated.
The body of rock that underlies the gravel, soil or other superficial material.
Organisms that live at the bottom of lakes, ponds or streams.
Before present
Soils with horizons sufficiently developed to exclude them from the Regosolic Order but
lacking the degrees and kinds of horizon development specified for soils in other
orders.
A measure of the ability of a soil or water system to neutralize acid input.
Granular material used to build the highway roadbed
Sources of borrow for highway construction
Centimetre
Centimetres per second
Soils formed in either mineral or organic materials with permafrost within 1 m of the
surface or within 2 m if the soil profile has been strongly disturbed by permafrost action.
Decibel
A period of the Paleozoic era thought to have covered the span of time between
400 and 345 million years ago; also, the corresponding system of rocks.
Department of Fisheries and Oceans
Dissolved Oxygen
A land area characterized by a distinctive regional climate as expressed by vegetation
in the Continental Ecosystem Classification system. Ecoregions in this system are
subdivided into smaller regions (Level I, II, III and IV) in a hierarchical manner. The
ecoregions presented in this study are Level III ecoregions which correspond to
Ecoprovinces in the Canadian system of ecological land classification.
An ecological unit in the Canadian Ecosystem Classification system. This system is a
hierarchal grouping which from largest to smallest includes, Ecoclimatic provinces,
Ecozones, Ecoprovinces, Ecoregions, Ecodistricts Ecosections, Ecoelements and
Ecosites.
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embankment
EMP
Endangered Species
Erosion
facies
fluvial
Fresh Water
GDP
geohazards

Geomorphology
geotextile
geogrid
Glaciation
Glacial till
Glaciofluvial
glaciolacustrine
GPS
Groundwater

GSC
h or hr
H2S
ha
Habitat
HADD
Historic Site
Historical Resource
HSE
Hwy
icings

Indeterminate
Infiltration
Invertebrate

The highway roadbed which is constructed on top of the existing ground surface
Environmental Management Plan
A species facing imminent extirpation or extinction in Canada (COSEWIC 2011).
The process by which material, such as rock or soil, is worn away or removed by wind
or water.
Sedimentary rocks that were deposited in a specific environment and have different
characteristics from adjacent rocks that were deposited in different environments.
Related to a river or river action
Water with a total dissolved solids concentration below 1 000 g/m3.
Gross Domestic Product
Geological processes that have the potential to develop into a situation leading to
damage or uncontrolled risk. Landslides and earthquakes are examples of common
geohazards.
The study of the landforms on the earth’s surface and of the processes that formed
them.
A permeable geosynthetic fabric used to provide separation between soil layers or to
provide for filtering, reinforcement, protection or drainage.
A special type of geosynthetic material used specifically to provide structural support for
soil layers.
Period of time during an ice age with colder temperatures when ice sheets (glaciers)
advance and cover the landscape.
Unsorted material of many different sizes (e.g. boulders, sand, silt and clay) deposited
by glaciers.
Sediments or landforms produced by melt waters originating from a glacier or ice sheet
and transported or modified by river action
Sediments carried by melt waters originating from a glacier or ice sheet and deposited
in a lake
Global Positioning System
Subsurface water that occurs beneath the water table in soils and geological formations
(in the pores/voids within rocks both unconsolidated and consolidated) that are fully
saturated. It is the water within the Earth that supplies water wells and springs.
Geological Survey of Canada
Hour
Hydrogen sulphide
Hectare
The part of the physical environment in which a plant or animal lives.
Harmful Alteration, Disruption or Destruction
Any location with detectable evidence of past human activity.
A work of nature or by humans, valued for its paleontological, archaeological,
prehistoric, historic, cultural, natural, scientific or aesthetic interest.
Health, Safety, and Environment
Highway
A mass or sheet of ice on the ground surface during the winter by successive freezing
of sheets of water that seep either from the ground, a river or a spring; can also be
produced by disposal of water during frozen conditions.
Species for which there is insufficient scientific information to support status designation
(COSEWIC 2011).
The flow or movement of precipitation or surface water through the ground surface into
the ground. Infiltration is the main factor in recharging groundwater reserves.
An animal without a backbone and internal skeleton.
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karst

KG
KGH
km
km2
km/hr
KP
Lithology
m
m2
m3
m3/km
max
mg/L
mg/m3
MGP
min
May Be At Risk
Movement Corridors
MVHE
MVEIRB
MVLWB
N/A (or n/a)
NO2
Not At Risk
O3
ºC
Organics
Paleozoic

permafrost
pH

Phanerozoic

Physiography
Quaternary

The creation of voids in limestone, gypsum or other bedrock by dissolution or the
mechanical action of water; karst landscapes are characterized by sinkholes, caves and
underground drainage.
Potential borrow sources identified during this PDR
K’ahsho Got’ine Highway which is the portion of the Mackenzie Valley Highway
Extension in the K’ahsho Got’ine District
Kilometre
Square kilometre
Kilometre per hour
Kilometre Post
A term usually used to describe the composition and texture of sediments and rocks.
Metre
Square metre
Cubic metre
Cubic metres per kilometre
Maximum
Milligrams per litre
Milligrams per cubic metre
Mackenzie Gas Project
Minimum
Species that may be at risk of extinction or extirpation, and are therefore candidates for
detailed risk assessment (ENR 2011).
Linear landscape features that allow movement of animals between larger patches of
habitat.
Mackenzie Valley Highway Extension which is the proposed all-weather highway from
Wrigley to the Dempster highway near Inuvik, NWT
Mackenzie Valley Environmental Impact Review Board
Mackenzie Valley Land and Water Board
Not applicable
Nitrogen dioxide (gas)
Species that has been evaluated and found to be not at risk (COSEWIC 2011).
Ozone
Degrees Celsius
Chemical compounds, naturally occurring or otherwise, which contain carbon, with the
exception of carbon dioxide (CO2) and carbonates (e.g., CaCO3).
An era of geologic time, from the end of the Precambrian to the beginning of the
Mesozoic, or from about 542 to about 251 million years ago. Also, the rocks deposited
during the Paleozoic.
Perennially frozen ground, occurring wherever the ground temperature remains below
0oC for two or more consecutive years.
A measure of the acidity or alkalinity (based upon the concentration of the hydrogen
ion) of a solution. The pH is expressed as the negative logarithm of hydrogen ion
concentration.
The Phanerozoic Eon is a division of the geological timescale that covers the last 542
million years of earth’s history. The name Phanerozoic means visible life which refers to
the fact that rocks of the Phanerozoic Eon may contain fossils.
Synonymous with geomorphology.
A period geologic time covering the last 2.5 million years of earth’s history. During this
time interval, the landscape was shaped by several periods of glaciation.
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Reclamation
Regosolic

Right-of-way (ROW)
s
SLWB
SMP
SO2
sp.
spp.
SSA
Sensitive
Special Concern
Stakeholder
Stratigraphy
sulphide minerals
Threatened Species
Undetermined
µg/m3
VEC

The process of stabilizing and returning disturbed land to a natural state of equivalent
or better capability.
A type of soil that does not display horizon development associated with weathering or
other soil forming processes. These soils are commonly developed on young, active
landforms such as floodplains, slopes or landslides.
Easement in which the roadway will be constructed and operated. In most areas the
right-of-way will have a nominal width of 60 m.
Second
Sahtu Land and Water Board
Socio-Economic Management Plan
Sulphur dioxide
Species (singular)
Species (plural)
Sahtu Settlement Area
Species that are not at risk of extinction or extirpation but may require special attention
or protection to prevent it from becoming at risk (ENR 2011)
Species of special concern because of characteristics that make it particularly sensitive
to human activities or natural events (COSEWIC 2011).
People or organizations with an interest or share in an undertaking, such as a
commercial venture.
The geological science concerned with the study of sedimentary rocks in terms of time
and space.
A mineral compound composed of a metallic element (e.g. iron) and sulphur.
Species likely to become endangered in Canada without a reversal of factors affecting
their survival (COSEWIC 2011).
Species for which insufficient information, knowledge or data is available to reliably
evaluate their general status (ENR 2011).
micrograms per cubic metre
Valued Ecosystem Component
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1.0

INTRODUCTION

The Government of the Northwest Territories Department of Transportation (GNWT DOT) has
proposed to extend the Mackenzie Valley Highway which currently terminates at Wrigley, NWT.
The Mackenzie Valley Highway Extension (MVHE) project will construct an additional 800 km of
all-weather road to connect with the Dempster Highway near Inuvik.
The K’ahsho Got’ine Highway (KGH) project refers to the segment of the MVHE located in the
K’ahsho Got’ine District of the Sahtu Settlement Area. To support highway development in this
area, GNWT DOT has signed a memorandum of understanding with the K’ahsho Development
Foundation.
This project description report (PDR) for the KGH project has been developed in accordance
with recommendations in the draft Sahtu Land Use Plan and builds on information presented for
previous highway and pipeline proposals in the Mackenzie Valley. Most importantly, this PDR
has incorporated information collected for the Mackenzie Gas Project (MGP), a proposal that
has recently obtained regulatory approval. Baseline information from MGP is pertinent as the
KGH is either directly adjacent to or closely parallels the approved MGP corridor in the K’ahsho
Got’ine District.
The KGH project description report contains:
•

regulatory approval overview;

•

baseline environmental setting;

•

conceptual highway design;

•

proposed construction methods, schedule and costs;

•

potential effects; and

•

mitigation measures.

This document has been prepared on behalf of the GNWT for submission to the Mackenzie
Valley Land and Water Board (MVLWB). Submission of this PDR and subsequent preliminary
screening will start the regulatory process for the MVHE.
1.1

Location

The location of the MVHE within K’ahsho Got’ine District is shown on Figure 1.1-1 and in
Appendix A. The KGH follows the existing winter road south of Fort Good Hope and connects
with the MVHE segment in the Tulita District. To the north of Fort Good Hope, the KGH follows
the proposed MGP corridor and connects with MVHE segment in the Gwich’in region.
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1.2

Purpose of the Proposed Project

The purpose of the MVHE project is to extend an all-weather access road through the
Mackenzie Valley from Wrigley to Inuvik. The MVHE will be operated and maintained as part of
the NWT public highway system.
The MVHE will provide all-weather access between the Sahtu communities of Tulita, Norman
Wells and Fort Good Hope and connect with the NWT highway system to the south and the
Dempster Highway to the north.
1.3

Background

The concept of building an all-weather highway through the Mackenzie Valley to connect
southern Canada with northern communities originated in the 1960s, although actual work did
not commence for another decade. In the spring of 1972, the federal government announced
that the Mackenzie Highway would be extended from Fort Simpson to the Dempster Highway.
Public Works Canada (PWC) was in charge of the project. Between 1972 and 1976 survey
work, geotechnical investigations, environmental studies as well as bridge and culvert design
studies were completed. Construction of the highway project started in Fort Simpson but was
halted in 1977 south of Wrigley in the Deh Cho Region after 210 km were completed. The
longer term vision to extend the highway to Inuvik was put on hold.
In 1989, the federal government devolved the authority over the highway system to the GNWT
DOT which took over the responsibility for maintenance, operation and re-construction of
existing highways in the NWT. At that time, the federal government retained responsibility for
new road construction.
Subsequently, GNWT DOT developed a strategy for highway development and released a
report entitled Mackenzie Highway, Wrigley to Inuvik Extension (GNWT 1989). In response to
this strategy, the remaining 18 km of the highway to Wrigley were completed in 1994.
In 1995, GNWT DOT published Northwest Territories Highway Strategy Update, 1994 to
summarize accomplishments since 1990, and to reflect current government priorities. In 1998,
the GNWT DOT began preparatory work to evaluate the feasibility of the extension. A
preliminary planning workshop on the Mackenzie Highway Extension Project was held in
Norman Wells June 9, 1998.
As part of its highway strategy, GNWT DOT launched a $ 2 million initiative in May 1998 to
conduct various planning, environmental, pre-engineering and related studies for each of the
three new road corridors that the department had been promoting for federal funding. One of the
three corridors was the MVHE from Wrigley to Inuvik. The results of these were published in the
Summary Report of the Highway Strategy, (GNWT 1999). Included in these studies were three
studies dealing specifically with:
•

engineering update;

•

environmental scoping study; and

•

benefit/cost analysis.
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These studies evaluated the proposed MVHE effects (both positive and negative) relative to the
highway’s financial investment. This PDR continues the work proposed in the 1999 highway
strategy report.
1.4
•

Contact Names and Addresses
K’ahsho Development Foundation
Edwin Erutsy
K’ahsho Development Foundation
PO Box 18
Fort Good Hope, Northwest Territories, CANADA
X0E 0H0
Phone: 780-927-2424
Fax: 780-926-4061
Email: Kdftalk@gmail.com

•

Government of the Northwest Territories
Mr. Jim Stevens
Director, Mackenzie Valley Highway
Department of Transportation
Government of Northwest Territories
Highways Building, 2nd Floor
4510 – 50 Avenue, PO Box 1320
Yellowknife, Northwest Territories, CANADA
X1A 2L9
Phone: 867-920-8771
Fax: 867-873-0288
Email: Jim_Stevens@gov.nt.ca
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2.0

REGULATORY REVIEW AND APPROVALS

2.1

Introduction

The activities associated with the development and construction of the KGH project will require
a large number of permits, licenses, authorizations and approvals (collectively permits) from a
variety of regulatory bodies. Before applying for the construction-related permits, the KGH
project must be reviewed to determine whether there will be environmental and socio-economic
effects and whether those effects could be appropriately managed. This section provides:
•

an overview of the regulatory regime applicable for the KGH project;

•

the possible environmental review process; and

•

the types of permits that will be required by the KGH project.

The types of activities that will be undertaken during the KGH project include:
•

scientific field studies including archaeological field studies;

•

establishment and operation of construction camps,

•

right-of-way (ROW) clearing;

•

use of heavy equipment;

•

blasting,

•

quarrying; and

•

bridge and culvert installations.

The activities described above also determine the types of permits that will be required.
2.2

Regulatory Regime

Projects and developments in the NWT are regulated under the Mackenzie Valley Resources
Management Act. The Act and land claim settlement agreements in the NWT established the
Mackenzie Valley Land and Water Board (MVLWB), the Gwich’in Land and Water Board, the
Sahtu Land and Water Board and the Wek’eezhii Land and Water Board.
The MVLWB has the jurisdiction for all land uses in portions of the NWT without settled land
claims and for projects that cross settlement area boundaries. The Gwich’in, Sahtu, and
Wek’eezhii boards have jurisdiction over areas in their respective land claim settlement areas.
These boards administer permits and licences required by the Mackenzie Valley Land Use
Regulations and the Northwest Territories Waters Regulations.
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The KGH project description report will be combined with similar reports for other segments of
the Mackenzie Valley Highway Extension (MVHE) including reports for the Gwich’in Settlement
Area, the Tulita District of the Sahtu Settlement Area, and the Deh Cho region. The combined
report will be submitted to the MVLWB for land and water permits as the project crosses
settlement land boundaries and includes unsettled land in the Deh Cho region.
The MVLWB will conduct a preliminary screening and either issue a decision about the MVHE
project or refer the project to the Mackenzie Valley Environmental Impact Review Board
(MVEIRB) for an environmental review. The preliminary screening and environmental review
processes are discussed in Section 2.3. Once the MVHE project receives approval through
either the MVLWB or the MVEIRB processes, site-specific land use permits and water licences
applications for the portion of the Highway in the K’ahsho Got’ine District will be submitted to the
Sahtu Land and Water Board for review and approval.
Other territorial and federal acts and regulations also require various forms of submissions and
approvals including:
•

Fisheries Act;

•

Navigable Waters Protection Act;

•

Territorial Quarrying Regulations;

•

Explosives Act;

•

Northwest Territories Archaeological Sites Regulations;

•

NWT Scientists Act;

•

Northwest Territories Act; and

•

Sahtu Dene and Métis Comprehensive Land Claim Settlement.

2.3

Environmental Review Process

The environmental review of a proposed project can go through one to three processes
(Figure 2.3-1). The project description report for the KGH project will be submitted to the
MVLWB by the GNWT. The MVLWB will conduct a preliminary screening and determine if the
project will proceed directly to permitting or if it will be referred for impact review.
If the project is referred to MVEIRB, the Board will require submission of an environmental
assessment report. The Board will review the environmental assessment and provide
recommendations to the appropriate minister. If the MVEIRB determines the project will not
produce significant effects and the minister agrees, the project will proceed to the permitting
phase. Alternatively, if MVEIRB or the minister determines the project may produce significant
effects, further consideration of the project by a review panel will be undertaken. The
recommendations of the review panel will also go to the minister for approval. After all approvals
have been received, the project could proceed to permitting.
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As the purpose of the PDR is to initiate preliminary screening of the project, the process will be
described in more detail. If the project is referred to MVEIRB, additional time for the regulatory
process would be required, as the proponent would be required to prepare a formal
environmental assessment report.
Figure 2.3-2 is a reproduction of Figure 2.3-1 from the MVEIRB Environmental Assessment
Guidelines (MVEIRB 2004) and illustrates all of the components the preliminary screening
process.
The preliminary screening is the initial examination of the potential environmental effects of a
project and whether there is a potential for public concern about the proposed project. The first
step is to determine whether the project can be excluded from the screening process. The
projects that are exempt are:
•

projects that will have insignificant impacts;

•

activities to address a national emergency under the Emergencies Act;

•

activities to address an emergency in the interests of protecting public property, or the
environment, or in the interests of public welfare, health or safety; and

•

projects to address national security.

The materials submitted for non-exempt projects by the proponent are evaluated for
completeness. If the submission is deemed incomplete, the board will request more information
from the proponent. The information expected in the submission includes:
•

identification of the applicant and contact information;

•

evidence of adequate consultation;

•

description of the proposed development or operation including purpose, scope, timing,
planned activities, and camp requirements;

•

description of existing bio-physical and human environments;

•

description of potential bio-physical effects;

•

description of potential social, cultural and economic effects;

•

description of other past, present and foreseeable future activities that may produce
combined effects with the proposed project;

•

a plan for restoration of the project site after project completion;

•

identification of required permits;

•

identification of new roads;

•

description of waste disposal methods;

•

types of equipment that will be used;

•

types of fuels to be used, plans for storage and plans for spill prevention or response;
and

•

period of operation.
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If an application is deemed complete, the MVLWB will notify other agencies and MVEIRB to
solicit expert advice and comments from other authorities, test for land use plan conformity, to
identify potential effects and possible mitigation measures. The agencies that could be involved
in the screening of the KGH project description report include:
•

Aboriginal Affairs and Northern Development Canada (AANDC);

•

Fisheries and Oceans Canada (DFO);

•

Environment Canada;

•

Sahtu Secretariat;

•

K’ahsho Got’ine District Land Corporation;

•

Sahtu Land Use Planning Board;

•

Fort Good Hope and Colville Lake;

•

Sahtu Renewable Resource Board; and

•

applicable GNWT departments.

The general public is informed about the start of a preliminary screening through public
announcements by MVLWB and through the board’s public registry which will contain all
submitted materials.

Photo 1: Elders meeting, Fort Good Hope, September 2011.
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After receiving input from the various reviewing agencies, the screener will compile a list of
potential bio-physical, social, and economic impacts of the proposed project and identifies
possible mitigation measures to manage those impacts. The reviewer then performs the “might
test”. The screener will evaluate whether the proposed project:
•

might have a significant adverse impact on the environment; or

•

might be the cause of public concern.

The screener does not determine if there will be a significant adverse impact only if there is a
potential for a significant impact.
If the screener determines there is potential for a significant impact or public concern, the
proposal will be referred to MVEIRB for an environmental assessment. Other bodies can also
refer the proposal to MVEIRB for environmental assessment including:
•

local governments;;

•

Sahtu Secretariat;

•

federal or territorial governments; and

•

MVEIRB.

If the proposed project is not referred to MVEIRB, the project proponent can proceed to project
permitting.
2.4

Required Project Permits

2.4.1

Land Use Permits

The Sahtu Land and Water Board will issue land use permits in the K’ahsho Got’ine District, in
accordance with the Mackenzie Valley Land Use Regulations, for activities including:
•

clearing and construction of the highway ROW;

•

access roads;

•

borrow source investigations depending on the equipment to be used; and

•

establishment and operation of construction camp sites, and fuel and supply storage
sites.

The type of equipment that will be used, the size of area that will be disturbed by the project and
the amount of fuel that will be stored by the project indicate that a Class A Land Use Permit will
be required. Application for Land Use Permits will be made after the project preliminary
screening and completion of additional engineering design work.
AAND will monitor compliance with the terms of conditions of the land use permits.
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2.4.2

Land Access

AAND manages access to crown land in the NWT. Application will be made to AAND for access
permits after more detailed design work has been completed and before construction begins.
Access to Sahtu lands will granted by the K’ahsho Got’ine District Land Corporation, the body
responsible for administering Sahtu lands in the K’ahsho Got’ine District. The Sahtu Dene and
Métis Comprehensive Land Claim Settlement also includes a provision for a land swap if
existing Sahtu lands are required for the Mackenzie Valley Highway.
The Sahtu Land Use Planning Board (SLUPB) will review the proposed highway and facilities
location for compliance with the draft Sahtu Land Use Plan. Since the land use plan is in draft
status, the SLUPB is expected to be able to only make recommendations regarding the
locations of the highway and associated facilities.
2.4.3

Quarry Permits

AAND manages and issues permits for extraction of granular resources on crown lands in the
NWT under the Territorial Quarrying Regulations. The proponent will apply for quarrying permits
after more detailed investigation of potential borrow sources and extraction plans have been
developed.
2.4.4

Explosives

The storage and use of explosives is administered by Natural Resources Canada (NRCan)
under the Explosives Act. It is expected that the KGH project will require the use of explosives
for ROW construction and borrow source operation. Application for appropriate approvals will be
made after additional project design work is completed.
2.4.5

Water Use

Licenses for water use will be issued by the Sahtu Land and Water Board in accordance with
the Mackenzie Valley Water Regulations. Licenses will be required for activities including:
•

major water course crossings;

•

direct use of water during construction (e.g., dust suppression);

•

use of water by camps operations; and

•

disposal of waste by camps.

Based on the anticipated project demand for water, the project is expected to need a Type A
Water License.
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2.4.6

Fisheries

Fisheries and Oceans Canada (DFO) has the responsibility to protect fish and fish habitat under
the federal Fisheries Act. DFO will review the proposed project design and construction
activities in and around water courses and water bodies. The Fisheries Act prohibits the harmful
alteration, disruption or destruction (HADD) of fish habitat. The Act also allows the minister to
authorize a HADD of fish habitat.
DFO has a guiding principle that there will be no net loss of fish habitat due to developments.
The no net loss principle allows the approval of projects which would reduce fish habitat in an
area if there is an approved habitat compensation plan.
DFO will issue a Letter of Advice for project components that are not expected to produce a
HADD. A Letter of Advice would provide guidelines or mitigation measures to prevent a HADD.
Alternatively, DFO will issue an Authorization for project components that constitute a potential
HADD and the Authorization would include an agreement between DFO and the proponent
regarding compensation that would provide no net loss of fish habitat.
DFO has produced a number of Operational Statements that provide guidance for the design
and execution of projects around water bodies. If the proponent follows the provisions of the
Operational Statements, no authorization from DFO is required.
Applications to DFO regarding bridge and culvert installation and activities in and around water
bodies will be made after more detailed design of water cross crossings are completed for this
project.
2.4.7

Navigable Waters

Transport Canada issues approvals for the construction of watercourse crossings, including
bridges and culverts, under the Navigable Waters Protection Act. The Act requires approval of
any structure that may interfere with navigation if it is constructed in, over, through, or under a
navigable water body.
Several larger streams and rivers in the K’ahsho Got’ine District are considered navigable
waters. Applications for permits under this Act will be made after water course crossing designs
are advanced enough for permit consideration.
2.4.8

Scientific Studies

The Northwest Territories Scientists Act requires that all scientific researchers obtain a research
licence from Aurora Research Institute. Any future scientific field work planned for the KGH
project will require research permits. This includes studies conducted in the physical, biological,
social, and indigenous knowledge fields.
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These studies would take place as the detailed design of the KGH project is being done and
may be as early as 2012. Applications for the research permits will be made several months
before the actual work. Permits are issued annually.
The Prince of Wales Northern Heritage Centre issues permits for archaeological work in the
NWT under the Northwest Territories Archaeological Sites Regulations. Applications for such
permits will be made several months in advance of any archaeological field work which may
begin as early as 2012.
GNWT Department of Environment and Natural Resources issues Wildlife Research Permits
under the Northwest Territories Wildlife Act. Such permits will be acquired for any future field
work regarding wildlife habitat, wildlife species, and wildlife monitoring. Application for the
Wildlife Research Permits will be made several months before the planned wildlife studies.
Wildlife studies may be undertaken will the project detailed design is progressing and may take
place as early as 2012.
Table 2.4-1 lists the permits that will likely be required for development and construction of the
KGH project.
Table 2.4-1: Required Authorizations, Permits, Licences and Approvals
Authorization, Permit,
Licence, and Approval
Land
Land Use Permits
Land Access – Crown Land
Land Access – Settlement Land
Quarry Permits
Use of Explosives
Water and Fisheries
Water Licences
Fisheries Letter of Advice or
Authorization
Approval for Construction in
Navigable Waters
Scientific Studies
Scientific Research Licence
Wildlife Research Permit
Archaeology Permit

Act or Regulation

Regulatory Body

Mackenzie Valley Land Use
Regulations

Sahtu Land and Water Board

Aboriginal Affairs and Northern
Development Canada
Sahtu Dene and Métis Comprehensive K’ahsho Got’ine District Land
Corporation
Land Claim Settlement
Aboriginal Affairs and Northern
Territorial Quarrying Regulations
Development Canada
Natural Resources Canada
Explosives Act
Mackenzie Valley Water Regulations
Fisheries Act

Sahtu Land and Water Board
Fisheries and Oceans Canada

Navigable Waters Protection Act

Transport Canada

Northwest Territories Scientist Act
Northwest Territories Wildlife Act

Aurora Research Institute
Environment and Natural Resources,
Northwest Territories
Prince of Wales Northern Heritage
Centre

Northwest Territories Archaeological
Sites Regulations
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3.0

ENVIRONMENTAL OVERVIEW

The following sections provide a baseline description of the biophysical conditions and
resources in the KGH project study area.
3.1

Study Area and Information Sources

The study area was defined as a 15 km wide corridor centred on the KGH project (Figure 3.1-1)
and covers portions of four ecoregions:
•

Travaillant Upland High Subarctic;

•

Arctic Red Plain High Subarctic;

•

Norman Range Low Subarctic; and

•

North Mackenzie Plain Low Subarctic.

The study area covers a proposed transportation corridor that includes the existing winter road
and the proposed MGP corridor. The KGH project study area also coincides with an extensive
dataset produced by Mackenzie Mapping Program, a multi-agency initiative led by AANDC.
Data from this mapping project was intended to support environmental planning and
management in Mackenzie Valley. The Mackenzie Mapping Project dataset includes:
•

1:30,000 colour aerial photography;

•

Differential Global Positioning System (DGPS) ground control;

•

1:50,000 topographic maps;

•

1 m contour data; and

•

Digital Elevation Model (DEM).

Another important data source was baseline information produced for MGP and contained in the
Environmental Impact Assessment (IORVL 2004). Additional information was also obtained
from government sources including:
•

Environmental Canada – Atmospheric Environment Service;

•

Environment Canada – Meteorological Service of Canada;

•

Environment Canada – Water Survey of Canada (WSC);

•

Natural Resources Canada – Geological Survey of Canada;

•

Government of the Northwest Territories – Environment and Natural Resources; and

•

Government of the Northwest Territories – Centre for Geomatics.
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For some disciplines (e.g., air quality) regional information outside of the KGH project study
area was also used. Field verification of baseline data was undertaken in the spring and
summer of 2011 for the following disciplines;
•

wildlife;

•

fish;

•

vegetation; and

•

archaeology.

Photo 2: Field verification July 2011.
3.2

Climate

3.2.1

Baseline Conditions

Climate is a measure of the long-term averages of key atmospheric variables (i.e., temperature,
precipitation and wind). Such long-term observations (e.g., climate normals) represent average
climate conditions over an extended period of time, usually 30 years. The general climate of the
study area is sub-arctic, characterized by long, cold winters and short cool summers with
extreme annual temperature variations (IORVL 2004). Snow and ice cover persists between
October and May. Annual precipitation is moderate, occurring more frequently in the summer
months.
Climate normals for the KGH project study area are based on data from Meteorological Services
of Canada (MSC) stations. Intermittent data (1944 to 2007) and climate normals (1961 to 1990)
are available for the Fort Good Hope station. Intermittent data is also available for the Little
Chicago station between 2005 and 2007. Continuous data is available for the Norman Wells
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Station A from 1944 to 2009 and climate normals are available for 1971 to 2000. As a result,
current climate conditions and historical climate trends for the KGH project study area are
derived from historical temperature and precipitation data collected from the Norman Wells
Station A (Environment Canada 2011).
Historic conditions within the region for 30 years, from 1971 to 2000 is summarized in
Table 3.2-1. The current climate conditions are based on the averages for the five year period
from 2005 to 2009 (Table 3.2-2). A five-year average is considered a reliable representation of
the current conditions. This is consistent with guidelines for using meteorological data in air
assessments. Annual means are calculated as an average over the period.
The mean annual temperature at Norman Wells is -5°C (2005 to 2009). Annual temperature
distribution is typical with July as the warmest month and January as the coldest. Temperatures
are typically below zero between October and April. The mean annual temperature for the Sahtu
Settlement Area (SSA) between 1996 and 2000 is -5.6°C (IORVL 2004).
Mean annual precipitation is 259 mm (2005 to 2009). On average, Norman Wells receives
188 mm of rainfall annually, occurring mainly between May and September. Winter rainfall is
extremely rare. The mean annual snowfall is 127 mm and can occur any month of the year, but
is rare June to August. The mean annual precipitation in the SSA between 1996 and 2000 is
210 mm (IORVL 2004).
Winds in Norman Wells are predominantly from the west; however winds from the southeast
occur frequently between April and June. The mean annual wind speed is 23.8 km/hr (2005 to
2009) and wind speed tends to be relatively consistent throughout the year.
Table 3.2-1: Summary of Historical Climate Conditions, Norman Wells (1971 to 2000)
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Annual

Temperature
Daily Maximum (°C)

-22.6

-20.2 -12.5

0.3

12.3

20.7 22.6

19.2

11.1

-2.1

-15.8 -21.2

-0.7

Daily Average (°C)

-26.5

-24.7 -18.4

-5.8

6.5

15.0 17.0

13.8

6.6

-5.3

-19.3 -25.1

-5.5

Daily Minimum (°C)

-30.4

-29.2 -24.3 -11.9

-10.4

Extreme Maximum (°C)

11.8

Extreme Minimum (°C)

-52.2

0.7

9.2

11.3

8.3

1.9

-8.4

-22.9 -28.9

31.1

33.5

35

32.4

27.1

20.8

13.3

-54.4 -46.1 -37.2 -17.8

-2.8

-1.1

-6.1

-15.7 -31.7 -42.8 -47.8

7.9

11.1

20

5.7

-

Precipitation
Rainfall (mm)

0.2

0

0.1

0.7

13.7

40.4 40.9

40.9

24.9

3.9

0

0.2

Snowfall (cm)

21.6

16.9

14.2

13.4

8.1

0.4

0.1

0.7

6.7

26.8

20.8

23.7

166.0
15.4

Total Precipitation (mm)

17.0

13.6

11.5

11.9

21.0

40.8

41

41.6

31.2

26.5

16.4

18.2

290.7

Average Hourly Speed (km/hr)

9.7

9.9

10.6

11.6

12.8

12.8 11.8

11.4

11.8

11.7

9.2

9.0

11.0

Maximum Hourly Average (km/hr)

80

74

66

68

59

65

61

80

70

63

67

72

-

Predominant Wind Direction

E

W

W

SE

SE

SE

W

W

W

W

W

W

W

Wind

Source:

Environment Canada 2004. Norman Wells A Station: 65°16’57 N, 126°48’01W; Elevation: 72.5 m;
Climate Station ID: 2202800.
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Table 3.2-2: Summary of Current Climate Conditions, Norman Wells (2005 to 2009)
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Annual

Temperature
Daily Maximum (°C)

-22.4

-19.3 -15.4

0. 8

12.8

20.6 22.1

18.2

11.2

-0.7

-14.8

-17

-0.3

Daily Average (°C)

-26.3

-23.9

-4.9

7.2

15.2 16.7

13.4

7.24

-3.7

-18.2

-21

-4.9

Daily Minimum (°C)

-30.2

-28.4 -26.5

-10

1.6

9.7

11.3

8.6

3.3

-6.7

-21.4

-25

-9.5

Extreme Maximum (°C)

-1. 6

-6.5

-3.0

14.3

23.9

28.4 29.6

26.5

20.6

8.0

-6.0

-3.1

-

Extreme Minimum (°C)

-43.0

-42.1 -37.5

-24

-6.72

2.7

5.1

2.8

-3.9

-16.4 -31.6

-38

-

-21

Precipitation
Rainfall (mm)

0.3

0

0

0.5

12.3

41.0

46

58.0

25.6

4.0

0

0

187.7

Snowfall (cm)

20.7

15.7

13.1

18

4.5

0

0

0

3.1

27.9

28.7

21.3

12.7

Total Precipitation (mm)

16.3

11.7

9.4

14.3

16.3

40.9 46.0

58.0

28.9

28.9

23.3

16.8

259.0

30.3

20.3

24.5

29.5

25.3

18.8 28.8

25.5

15

19.2

18.3

30

23.8

60

56

50

59

58

60

61

60

58

65

57

71

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Wind
Average Hourly Speed (km/hr)
Maximum Hourly Average (km/hr)
Predominant Wind Direction
Source:

3.2.2

Environment Canada 2011. Norman Wells A Station: 65°16’57 N, 126°48’01W; Elevation: 72.5 m;
Climate Station ID: 2202800

Data Gaps and Constraints

Continuous climate monitoring data is not available for Fort Good Hope. For this reason,
baseline conditions were summarized using data from Norman Wells.
3.3

Air Quality

3.3.1

Baseline Conditions

Ambient air quality is measured according to the concentration of airborne constituents such as
aerosols or gases, in the environment, or the rate at which the constituents are deposited. Air
emissions are releases of gases or particles to the atmosphere that can contribute to changes in
air quality. Emissions can be attributed to natural (i.e., decomposition of organic matter) or
human (i.e., vehicle exhausts) activities.
Existing emission sources may combine with emissions from the project and contribute to air
quality. Although most of the KGH project study area is in an area without development or
human habitation, some emissions do occur (IORVL 2004). Existing emission sources include:
•

aviation, including all air traffic (i.e., fixed-wing and rotary-wing aircraft);

•

marine sources, including seasonal river traffic on the Mackenzie River;

•

community sources, including local and highway traffic, vehicle refuelling and residential
heating, including fuel oil, natural gas, and wood combustion; and

•

other industrial sources, including existing oil and gas operations.
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Ambient air quality is monitored by the NWT Air Quality Monitoring Network which consists of
monitoring stations at Yellowknife, Inuvik, Fort Liard and Norman Wells. Results from the 2008
and 2009 Northwest Territories Air Quality Report for Norman Wells are presented in
Table 3.3-1 along with current air quality standards (Environment and Natural Resources, 2008
and 2009). NWT standards are based on Environment and Natural Resources (2011). National
(NAQQO) or provincial standards that have been adopted in the NWT are denoted with an
asterisk.
Table 3.3-1: Norman Wells Baseline Air Quality (2008 and 2009)
Species
SO2

NWT Standard
(*NAQQO, ** Alberta)

2009
Exceedances

Avg. Period
1-hr

5 µg/m3

0

8 µg/m3

0

24-hr

n/a

0

5 µg/m3

0

3

3

3

30 µg/m

annual

2 µg/m

0

<3 µg/m

400 µg/m3

1-hr

29 µg/m3

0

73 µg/m3

200 µg/m3

24-hr

n/a

0

10 µg/m3

n/a

n/a

2 µg/m3

n/a

3

60 µg/m

PM2.5

2009
Maximum

450 µg/m3
3

CO

2008
Exceedances

Maximum
150 µg/m
NO2

2008
Maximum

annual

2 µg/m

3

0
n/a

15 mg/m3

1-hr

n/a

n/a

n/a

n/a

6 mg/m3

8-hr

n/a

n/a

n/a

n/a

30 µg/m3

24-hr

23 µg/m3

0

32 µg/m3

1

3

PM10

*50 µg/m

24-hr

n/a

n/a

n/a

n/a

Ground O3

*160 µg/m3

1-hr

~105 µg/m3

0

108 µg/m3

0

127 µg/m3

8-hr

~105 µg/m3

0

100 µg/m3

0

3

Total
Suspended
Particulate
(TSP)

120 µg/m

24-hr

n/a

n/a

n/a

n/a

60 µg/m3

annual

n/a

n/a

n/a

n/a

H2S

**14 µg/m3

1-hr

3 µg/m3

0

5 µg/m3

0

24-hr

0

0

2 µg/m3

0

**4 µg/m

3

Note: SO2 concentrations are very low throughout the NWT (Environment and Natural Resources 2008 and 2009). Industrial,
commercial and residential processes are a major contributor to SO2 and thus baseline levels are expected to be highest near
Fort Good Hope, decreasing north and south along the highway corridor.

NO2 concentrations are below applicable standards with concentrations higher in winter months
due to inversions and stagnant air masses (Environment and Natural Resources, 2008 and
2009). Baseline NO2 is expected to be lower in more remote areas due to fewer sources of
combustion (automobiles, stoves/heaters and industry).
Fine particulate matter (PM2.5) is typically higher in winter months due to inversions. However,
short period spikes that exceed air quality standards in summer are typically due to forest fires.
Annually, average PM2.5 concentrations at Norman Wells are 5 µg/m3.
Coarse particulate matter (PM10) is not measured in Norman Wells. However, data from
Yellowknife and Inuvik indicate that concentrations are higher in snow-free months due to road
dust. These concentrations are particularly elevated in April and May due to residual winter
gravel and local construction activities (Environment and Natural Resources 2009).
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Ground level ozone (O3) exhibits a spring maximum compared to the annual average of
44 µg/m3. Peak 1-hr and 8-hr average concentrations also occurred in April (2008) and
May (2009). Similar levels are expected throughout the KGH project study area. The elevated
ozone levels are thought to result from the intrusion of stratospheric ozone, which is closer to
the ground at the high latitudes in the North than farther south (IORVL 2004).
H2S is monitored in Norman Wells and Inuvik due to oil and gas development. Hourly
concentrations indicate very low levels (approximately 1 µg/m3). H2S concentrations are
expected to be zero in less disturbed areas without oil and gas development.
3.3.2

Data Gaps and Constraints

There is currently no air quality monitoring station located in Fort Good Hope. For this reason,
baseline conditions were summarized using data from Norman Wells.
3.4

Noise

3.4.1

Baseline Conditions

The following section presents a summary of baseline ambient sound level field studies
undertaken for MGP (IORVL 2004). Ambient sound level field studies were conducted at
monitoring locations near Niglintgak and Inuvik in the winter of 2002, and in Niglintgak, Inuvik
and Norman Wells in the summer of 2003.
Daily sound levels in the summer ranged from 20 to 36 dBA at Inuvik and Niglintgak
respectively (Table 3.4-1). Daily sound levels in the winter were 31, 32 and 37 dBA in Inuvik,
Norman Wells and Niglintgak respectively. No data was collected at Norman Wells during the
winter, because summer sound level data was consistent between Norman Wells and Inuvik
(IORVL 2004).
The region was considered quiet, relative to more developed parts of Canada and was
consistent with remote, rural environments. The current sounds were largely natural, including
those made by wind, rain and wildlife. Limited anthropogenic sources of noise were present and
include:
•

vehicle traffic;

•

barge and boat traffic;

•

air traffic (i.e., helicopter and fixed-wing aircraft);

•

oil and gas exploration activities; and

•

crude oil production facilities in Norman Wells.
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Table 3.4-1: Baseline Sounds Levels at Niglintgak and Inuvik in the Winter (IORVL 2004)
Monitoring
Station Location

Sound Level1 (dBA)
Location

Niglintgak

Inuvik

Norman Wells

Source

Survey Period

Daytime
Leq Day

Nighttime
Leq Night

Daily
Leq (24)

Minimum
Hourly Leq (1)

Maximum
Hourly Leq (1)

Easting

Northing

None identified

37

33

36

14

44

488488

7690158

30 Nov - 1 Dec. 2002

Wind
Birds
Insects

38

36

37

29

44

490379

7689837

6-7 July 2003

Wind
Air Traffic

21

19

20

17

24

572066

7589625

30 Dec 2002

Wind
Rain
Air Traffic

33

25

31

21

39

570383

7592305

5-6 July 2003

Imperial Oil Facility
Wind
Birds
Rain
Fixed-wing Aircraft
Helicopters
Thunder
Insects

32

32

32

28

38

597269

7242789

10-11 July 2003

Note:
1
Sound levels are validated values (IORVL 2004).
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3.4.2

Data Gaps and Constraints

The baseline sound levels observed at Niglintgak, Inuvik and Norman Wells (IORVL 2004) are
expected to be similar for Fort Good Hope.
3.5

Geology and Permafrost

3.5.1

Baseline Conditions

3.5.1.1

Bedrock Geology

The KGH project study area is underlain by Phanerozoic sedimentary rocks that are deposited
in the northward extension of the Western Canada Sedimentary Basin. To the east on the
Interior Plains, sedimentary rocks are commonly flat lying and relatively undeformed. To the
west, sedimentary rocks are progressively more deformed in the fold and thrust belt of the
Cordillera.
The Phanerozoic sequence can be subdivided into several major depositional cycles that are
dominated by either clastic or carbonate rocks. These cycles are described from oldest to
youngest in Table 3.5-1.
Table 3.5-1: Depositional Cycles of the Phanerozoic Sequence
Depositional Cycle

Formations

Early Cambrian clastics with minor
carbonate and evaporites

•
•
•

Mount Clark Formation: basal transgressive sandstone
Mount Cap Formation: shale with minor sandstone and carbonate
Saline River Formation: shale, carbonate and evaporites

Upper Cambrian to Middle Devonian shelf
and bank carbonate rocks with minor
clastics

•
•
•
•
•
•
•

Franklin Mountain Formation: limestone
Mount Kindle Formation: dolomite
Bear Rock/Arnica Formation: dolomite with minor anhydrite
Landry Formation: limestone
Hume Formation: limestone
Hare Indian Formation: shale
Ramparts Formation: limestone

Upper Devonian clastics with minor
carbonate

•
•

Canol Formation: marine shale and sandstone
Imperial Formation: marine shale and sandstone

Cretaceous clastics derived from
Cordilleran Orogen and shed into the
continental seaway

•

Arctic Red Formation: marine shale, siltstone and minor
sandstone
Trevor Formation: non-marine sandstone and shale

•

As the sedimentary sequence is commonly flat lying, older rocks are typically found at lower
elevations in the Mackenzie Valley while younger Cretaceous rocks are exposed on adjacent
highlands. In the Norman Range, folds and thrusts have brought older rocks to surface and
Paleozoic carbonate units are locally adjacent to younger Cretaceous strata.
Shale is the most common bedrock lithology (Middle Devonian Hare Indian and Upper Devonian
Imperial Formations) and underlies about 50% of the proposed route. Shales typically form flat
to very gently sloping bedrock surfaces and are commonly covered by units of glacial drift and
organic sediments.
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Carbonate rocks are suspected to underlie about 40% of the proposed route and are found in
the Norman Range in the Travaillant Uplands. Carbonate rocks of the Ramparts Formation may
also underlie an extensive drift covered area of the North Mackenzie Plain between Chick Lake
and Fort Good Hope.
Cretaceous rocks underlie about 10% of the proposed route. They are most common in the
Norman Range but are locally found at higher elevations in the Travaillant Uplands. Cretaceous
rocks are also suspected to underlie portions of the North Mackenzie Plain.
3.5.1.2

Surficial Geology

Surficial materials in the study area are primarily the result of deposition during Quaternary
glaciation. Minor reworking of glacial deposits by has locally taken place in the Holocene from
fluvial processes, slope processes and the development of organic layers. Till is the most
common surficial material in the study area followed glaciolacustrine and glaciofluvial deposits.
The Laurentide ice sheet advanced northward up the Mackenzie Valley and reached the
maximum extent during the Late Wisconsinan about 30,000 years BP. After a period of retreat,
the ice sheet advanced northward again (Katherine Creek phase) reaching a maximum extent
at about 23,000 BP. A third advance (Tutsieta Lake phase) at about 13,000 BP did not cover the
Travaillant Uplands and the final position is marked by a belt of higher relief moraine and
associated glaciofluvial deposits (Duk-Rodkin and Hughes 1995).
In areas of flat to very gently sloping bedrock, glacial drift typically more than 3 m thick is
deposited across the landscape. In areas of sloping bedrock, drift is commonly deposited as
blankets and veneers. Temporary lakes developed in the Mackenzie Valley upon deglaciation
and accumulated thick deposits of glaciolacustrine sediment. Glaciofluvial sediments deposited
during deglaciation commonly mark the location of former meltwater channels or ice marginal
positions. Glaciofluvial deltas are locally constructed where large meltwater channels emptied
into glacial lakes. This produced transitional deposits of fine sand above glaciolacustrine silt.
Aeolian deposits formed after the draining of glacial lakes when wind action redistributed finegrained sediment forming dunes that become stabilized by vegetation. Colluvial deposits have
developed in areas of higher relief and are typically composed of surficial materials transported
down slope by gravity.
A simplified surficial geology map of the study area is presented in Figure 3.5-1. This map
shows the distribution of major surficial material types (e.g., moraine, glaciolacustrine and
glaciofluvial).
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3.5.1.3

Permafrost

Studies conducted by the Geological Survey of Canada found that ground temperatures in the
Mackenzie Valley are typically 2 to 4°C warmer than the mean annual air temperature
(Dyke 2000) although there is considerable variability in ground temperatures because of
differences in:
•

snow cover,

•

vegetation,

•

elevation,

•

surface organics,

•

moisture content, and

•

soil thermal properties.

The MGP analyzed climate normal data and determined the average annual air temperature in
the SSA was -5.6°C (IORVL 2004). This suggests that permafrost temperatures in the SSA
should lie between -1.6 and -3.6°C. For most terrain types in the KGH project study area, the
MGP estimated ground temperatures between -1.0 and -3.0°C (IORVL 2004).
Most of the KGH project study area lies in the zone of extensive discontinuous permafrost
where 65 to 90% of the ground is in a frozen state to depths of 100 to 200 m
(Heginbottom 2000). In general, the amount of the land surface underlain by permafrost
increases towards the north with a major transition taking place at the latitude of the Hare Indian
(Rabbitskin) River. North of this boundary, the Mackenzie Valley borehole database
(Smith et al. 2005) indicates that unfrozen material is uncommon. Although the continuous
permafrost zone (>90%) boundary suggested by Heginbottom is immediately north of the
current study area, preliminary engineering for the MGP (IORVL 2006) considers the boundary
to lie at the Loon River (KP 146).
Generally, permafrost becomes increasingly extensive with increasing latitude and associated
falling annual average air temperatures. Permafrost becomes less extensive, locally, with
increasing elevation in the Franklin Mountains. This phenomenon results from normal adiabatic
temperature lapse rates and the inversion of winter temperatures at higher elevations and from
ponding of cooler air in the bottom of the Mackenzie Valley (Heginbottom 2000). The KGH
project in the Norman Range lies in the zone of intermediate discontinuous permafrost where 35
to 65% of the ground surface is frozen.
Although the subsurface distribution of permafrost is variable there are some general
associations of ground ice content with surficial material types. High ice contents are commonly
found in fine-grained glaciolacustrine silts and clays, especially in poorly drained areas with
thick organic cover. The ice content of moraines is variable and is commonly dependant on the
surface expression. Areas of rolling moraine typically have lower ice contents in upland areas
with higher ice contents found in lower slope positions. High ice contents can also be found in
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moraine in areas of thick organic cover. Bedrock, veneers of moraine over shallow bedrock, and
glaciofluvial deposits commonly have lower ice contents. Within the KGH project study area, ice
content tends to fall into the two end member categories with large regions of high ice material
(i.e., glaciolacustrine plains) and low ice material (moraine). Medium ice material is uncommon
and found primarily in alluvial deposits on the margins of the Arctic Red Plain. Generally, the
highest concentration of ground ice is found immediately below the active layer (i.e., the portion
of ground that thaws and freezes on an annual basis).
Although the active layer is variable in thickness, the MGP (IORVL 2004) estimated typical
values for different material types. In moraine, the active layer was estimated to range between
1 and 2 m. The active layer in glaciolacustrine sediments was commonly 1 m. Organic units had
the thinnest active layers commonly ranging between 0.3 and 0.6 m. Glaciofluvial deposits had
the thickest active layers although a depth range was not provided as the frozen interface
typically lies beyond the depth of field investigation (typically 2 m).
3.5.1.4

Terrain Units

The following section summarizes the major terrain types in the KGH project study area as
defined by Duk-Rodkin and Hughes (1995) and includes a description of surficial material types
and permafrost conditions. The engineering characteristics of these units are further described
in Section 7.0.
Moraine Plain
Till is the most common surficial material and moraine plains are the most extensive terrain unit.
Moraine plains are flat to very gently sloping and are typically deposited above Middle to Upper
Devonian shales. The till on moraine plains typically exceeds 3 m in thickness although data
from the Mackenzie Valley borehole database (Smith 2005) indicates bedrock is commonly
found within 10 m of surface.
Tills commonly have a silty clay or clayey silt matrix and contain 5 to 20% particles greater than
5 mm. In places of poor drainage, organic wetlands (fen and bog) have developed. Bogs have
commonly developed peat layers up to 4 m thick and are underlain by permafrost. Fens have
much thinner peat and are commonly unfrozen. Isolated drumlins and small glaciofluvial
deposits are also locally found on moraine plains.
The ice content of moraine plains is variable and is commonly low. The highest amount of ice is
typically found immediately below the active layer where massive ice tends to be concentrated.
In areas of gentle slope, surface drainage is commonly concentrated into sub-parallel channels.

S:\Project Ce\Other\PT100022\fin rpt-PT100022-11jan12-mjohnson.docx

Page 27

GNWT
Project Description Report: Mackenzie Valley Highway
K’ahsho Got’ine District
January 2012

Moraine Blanket and Veneer
Moraine blankets and veneers are found above sloping bedrock surfaces. Although the
composition of the till is similar to moraine plains, these units commonly have better drainage
and are less likely to have developed overlying organic layers. For the purposes of this report,
veneers are considered to be 0 to 1 m thick and blankets from 1 to 3 m thick.
Blankets and veneer of moraine are less common than moraine plains but are locally found in
portions of the Norman Range and in the Travaillant Uplands.
Drumlinoid Till Plain
Drumlinoid till plains have similar texture to moraine plains, although individual drumlins may be
partially composed of coarser grained material. This terrain unit is uncommon but is locally
found in the Travaillant Uplands where thin till veneers overlie shallow limestone bedrock.
Glaciofluvial Plains
Glaciofluvial plains are composed of sand and gravel and are commonly overlain with a veneer
of eolian silt or sand. Deposits range in thickness between 3 and 30 m. In general, glaciofluvial
deposits have thick active layers and commonly form stable terrain units.
Glaciofluvial Terraces
These units are composed of similar material as the glaciofluvial plains and are associated with
meltwater channels. These deposits range in thickness from 3 to 30 m.
High Relief Glaciofluvial Deposits
High relief glaciofluvial landforms include eskers and kames. These deposits typically contain
higher amounts of gravel than lower relief glaciofluvial plains and terraces. In places,
glaciofluvial deposits form complexes with associated high relief and low relief landforms.
Glaciolacustrine Plain
Glaciolacustrine plains are flat lying and composed of 3 to 30 m of silt, clay and minor sand. The
plains are poorly drained and have commonly developed organic wetlands (bogs and fens) and
thermokarst lakes and are typically the most ice-rich terrain unit.
Transitional Glaciofluvial-Glaciolacustrine Deposits
These deposits formed where meltwater channels emptied into glacial lakes and represent the
transition between glaciofluvial fan-deltas and deeper water lacustrine sedimentation. This unit
is commonly composed of fine sand and silt that overlies glaciolacustrine silt and clay. Areas of
sand are commonly re-worked by eolian processes prior to stabilization.
Transitional deposits are found in the Hare Indian (Rabbitskin) River valley and are locally
associated with other glaciofluvial deposits.
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Alluvial Fans
Alluvial fans are composed of variable portions of silt, sand and minor gravel. Fans are most
commonly found in the Norman Range and on the Arctic Red Plain adjacent to the Travaillant
Uplands.
Organic Deposits
Organic deposits are locally developed over poorly drained glaciolacustrine and moraine plains.
Bogs are underlain by permafrost and the development of massive ice is typically responsible
for raising the bog surface above the level of adjacent wetlands. This isolates the surface of the
bog from local drainage networks and allows for the establishment of acidic conditions. The
amount of massive ice can typically be estimated by comparing the elevation difference
between the top of the bog surface and the bottom of adjacent depressions. Although
uncommon in the peat layers massive ice can comprise up to 50% of the underlying mineral
soil. Areas of fen are integrated into the local drainage network and are typically not underlain
by permafrost in the project area.
Colluvial Deposits
Colluvial deposits are typically found above bedrock on valley slopes. The proposed route
avoids colluvial deposits except where river valleys must be crossed. Colluvial deposits adjacent
to the Norman Range are characterized by flow at the toe slopes which may indicate high ice
contents.

Photo 3: Gibsons Gap.
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3.5.1.5

Geohazards

Geohazards are natural geologic or geomorphic processes that can result in damage to
humans, property or the environment. They can be divided into two basic types:
•

rapid-onset hazards that can develop quickly with little or no warning, and

•

slow-onset hazards that result from the accumulation of small incremental changes.

In the KGH project study area, geohazards are associated with geological processes that
operate on bedrock as well as geomorphic processes that operate on surficial materials.
Processes that operate on surficial materials are commonly related to changes in permafrost
conditions or to changes in groundwater that are also controlled by permafrost.
Geohazards associated with bedrock include:
•

dissolution of bedrock (karsting);

•

mass movement (slides or slumps);

•

seismic activity that can damage structures or trigger mass movement; and

•

acid drainage from bedrock containing sulphide minerals.

Dissolution of bedrock (karsting) is associated with the Saline River, Mount Kindle and Bear
Rock Formations. In the project area, the Bear Rock Formation is most susceptible to
dissolution and karst features can develop where this unit is exposed or near surface. This
potential geohazard is expected in the Norman Range between KP 9-12 and KP 42-44 where
the proposed route must cross the Bear Rock Formation. Karst features are locally developed in
the Norman Range, but previous terrain mapping undertaken for the MGP and aerial inspection
did not identify these features along the KGH project.
Slumping is a potential geohazard where incompetent bedrock (typically shale) is incised by
river valleys. Previous mapping for the MGP found slumps in Cretaceous shales along
tributaries flowing into Chick Lake (e.g., Donnelley River). Rapid mass movement involving
bedrock has also been noted in incised river valleys on the Ramparts Plateau (Loon River) and
in the escarpment along the western side of the Travaillant Uplands. In general, the KGH project
has been selected to avoid steep bedrock slopes where landslides might occur.
The KGH project study area straddles the boundary between a zone of low seismicity that forms
the stable central core of Canada and a more seismically active zone to the west in the
Cordillera (Halchuk and Adams 2008). The 2005 Seismic Hazard Map of Canada suggests a
low to intermediate relative hazard for this area. Assuming firm ground conditions, the peak
ground acceleration (at a probability 2%/50 years) ranges between 0.059 and 0.25 g (where
1 g = 9.8 m/s2). At Fort Good Hope, the peak ground acceleration is given as 0.08 g in the
National Building Code (2005). Although the area is classified as having a low to intermediate
relative hazard, the historical record indicates the area has experienced ground shaking
associated with seismic events in adjacent areas.
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Carbonate rocks and sulphide poor clastic rocks are expected to have a very low potential for
acid rock drainage. Quarry sites will require an assessment to confirm they contain negligible
amounts of acid generating minerals.
Geohazards that affect surficial materials include:
•

subsidence related to melting of ground ice (thermokarst);

•

massive movement (flows or slides); and

•

rapid debris flows.

Thermokarst results from the melting of massive ground ice which causes the ground surface to
subside. Thermokarst depressions commonly accumulate water and form small ponds. The
pooling of water creates a positive feedback loop that can contribute to further melting.
Thermokarst terrain is present in glaciolacustrine sediments on the North Mackenzie and Arctic
Red Plains.
In sloping terrain, melting of permafrost can also trigger mass movement of surficial material as
shallow active layer detachments or deeper retrogressive thaw flows. Active layer detachments
occur where unfrozen sediments and overlying organic material glides or flows down slope on
the upper surface of the permafrost layer. These detachments are commonly triggered by an
increase in the depth of the active layer which can be related to an increase in air temperature
or disturbance to the insulating organic mat.

Photo 4: Talus slope.
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Retrogressive thaw flows occur where massive ground ice is exposed in a vertical cut resulting
in the slow retreat of the headwall as the exposed ice slowly melts. These flows can be initiated
as active layer detachments or other forms a mass movement that result in the exposure of
massive ground ice. Continued development of the thaw flow is dependent on the removal of
material from the scarp face by the down slope movement of water-saturated material.
Debris flows form by the rapid down slope movement of water-saturated sediment. Flows are
typically found in areas of higher relief and are commonly triggered by high or extreme rainfall
events. Earthflows were noted on the escarpment that forms the western edge of the Travaillant
upland near KP 230. In this area, removal of insulating organic cover by forest fires may have
contributed to mass movement. In most other areas of the proposed route, there is probably
insufficient topography to allow for rapid debris flows.
It is important to recognize that construction of the KGH project could initiate changes to
permafrost that are similar to natural geomorphic processes that result in geohazards. For
example, drainage must be considered during road design and managed after construction to
avoid creating standing water that could lead to thermokarst development or deepening of the
active layer resulting in mass movement. Cuts could also expose massive ground ice resulting
in thaw flow slides or other types of instability. The potential effects of construction are further
described in Section 11.
3.5.2

Data Gaps and Constraints

Studies of granular resources have concentrated on large glaciofluvial deposits that could
provide select material to support pipeline construction. Although the location of smaller
glaciofluvial deposits is known from terrain mapping, there is no subsurface information about
the quality or quantity of material available.
The subsurface characteristics of permafrost are known from a borehole database
(Smith et al. 2005) that contains about 2,800 records in the study area. Although this database
contains a large number of boreholes, the information is of variable quality and in some cases
the locations of boreholes are only approximately known. Further subsurface information on
permafrost and ice contents will be required during design.
3.6

Soils

3.6.1

Baseline Conditions

Climate is a controlling factor which influences soil development. Soils in the KGH project study
area are typical of sub-Arctic environments where soil development is related to:
•

cold temperatures which retard chemical and biological processes;

•

low rain fall;

•

development of organic layers (peat); and

•

permafrost processes including cryoturbation.
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The soil Orders that occur along the proposed highway are summarized in Table 3.6-1. As the
proposed highway route is typically underlain by permafrost, Cryosols are the most common soil
Order in the study area. Soils of the Brunisolic Order are locally found in coarse textured parent
materials where permafrost is less common. In places, coarse textured glaciofluvial deposits
have developed soils of the Regosolic Order.
Table 3.6-1: Common Soil Orders in the Study Area
Soil Order

Characteristics

Cryosol

•
•
•
•
•

Regosol

•
•

Brunisol

•
•

Soil affected by permafrost including cryoturbation (churning and disruption of soil layers
caused by freeze-thaw action)
Formed in either mineral or organic materials
Permafrost typically within 1 m of surface or within 2 m if material has been strongly
cryoturbated within the active layer
o
Mean annual soil temperature below 0 C
Further subdivided into the Turbic Cryosol, Static Cryosol and Organic Cryosol Great Groups
Weakly developed soils that do not display typical weathering and horizon development of
other soil Orders
Lack of development can be related to the recent deposition of parent materials (i.e., alluvial
sediments) that has not allowed sufficient time for soil development or the nature of the
parent materials (i.e., quartz rich sands) that are resistant to weathering
Soils that have sufficient horizon development to exclude them from the Regosolic Order but
lack strong horizon development of other soil Orders (i.e., a transitional soil Order between
the Regosols and other Orders)
Commonly characterized by a brownish coloured Bm horizon although other colours are
possible (grey, black or red)

Table 3.6-2 lists soil Subgroups that have developed on the most common terrain types in the
study area (from IORVL 2004).
Table 3.6-2: Dominant Soil Subgroups in the Study Area
Terrain Type

Dominant Soil Subgroups

Moraine Plains

•
•
•
•
•

Orthic Eutric Turbic Cryosol
Orthic Dystric Turbic Cryosol
Orthic Eutric Brunisol
Gleysolic Turbic Cryosol
Terric Fibric Organic Cryosol

Glaciolacustrine Plains

•
•
•
•

Orthic Eutric Turbic Cryosol
Brunisolic Eutric Turbic Cryosol
Gleysolic Turbic Cryosol
Terric Fibric Organic Cryosol

Glaciofluvial Deposits

•
•
•

Orthic Eutric Brunisol
Orthic Dystric Brunisol
Orthic Regosol

Source: Canadian System of Soil Classification (Third Edition) 1998
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3.6.2

Data Gaps and Constraints

Soil conditions and associations with plant communities are known from mapping undertaken
along the MGP pipeline corridor (IORVL 2004). This information can be extrapolated to areas
where the KGH project study area lies outside of the MGP corridor, hence there are no data
gaps.
3.7

Vegetation

3.7.1

Baseline Conditions

3.7.1.1

Ecoregions

The KGH project is located in the Taiga Plains Ecozone (Ecological Classification Group 2009)
that is further divided into four ecoregions (Figure 3.1-1). Vegetation conditions in these
ecoregions are described below.
Travaillant Upland High Subarctic Ecoregion
This ecoregion is relatively diverse with white spruce dominated stands in the south grading to
sparsely treed low-canopied woodlands in the north. Uplands are composed of rolling and
eroded till veneers and blankets over bedrock in the south and hummocky till in the north.
Recent fires across the ecoregion have replaced much of the forest with regenerating dwarf
birch stands. Thousands of small lakes occupy pothole depressions and generally have dry
shorelines without much wetland development. Ribbed fens and well-treed runnel patterns are
common in the south.
Arctic Red Plain High Subarctic Ecoregion
This ecoregion is characterized by level to gently undulating till, mantled by peat layers.
Frequent fires have produced large areas of regenerating dwarf birch and Alaska paper birch
with an understorey of black spruce seedlings. Black spruce – low shrub forests, nearly treeless
peat plateaus, shrubby fens, as well as regenerating burns are the dominant communities.
Numerous shallow ponds and thermokarst lakes occur throughout the area, sometimes
connected by small, slow-flowing creeks. Peat plateaus and shrubby horizontal fens are the
most common wetland types.
Norman Range Low Subarctic Ecoregion
This ecoregion is unique because of the varied physiography, high-elevation terrain, and
vegetation. Rock glaciers are a characteristic geologic feature, occurring mainly below cliffs
along westerly and northerly ridges. The major landforms are bedrock ridges, eroded interior
plateau, till deposits, and a large meltwater channel. Vegetation and permafrost patterns
indicate west to east climatic variations. Vegetation is a complex of mixed-wood forests on
westerly slopes and lacustrine deposits, mixed spruce stands on the interior plateau and slopes,
and extensively burned areas throughout. Runnel patterns and peat plateaus are localized in
western parts, but become more common towards the east especially on easterly and northerly
slopes. Sedge and shrub communities are the dominant vegetation of horizontal and channel
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fens and marshes along meltwater and stream channels. Tundra communities occur on
ridgetops above about 500 m. Extensive horizontal fens and channel marshes occupy the low
areas adjacent to Chick Lake.
North Mackenzie Plain LS Ecoregion
Till deposits are dominant in the ecoregion, however, large areas of lacustrine, fluvial and
glaciofluvial materials are also present. Extensive fires have had a major influence on
vegetation development in the ecoregion. Most of the till uplands have burned in the recent
past. Mixed spruce-shrub-moss-lichen stands are common on unburned sites, with dwarf birch
and Alaska paper birch regeneration on extensive burned areas. Runnel permafrost forms are
locally common in the north and south parts of the ecoregion. Peat plateaus are scattered
throughout, though mainly to the north.
3.7.1.2

Plant Communities

The MGP (IORVL 2004) described 12 plant communities in the Taiga Plains Ecozone. The two
most common communities along the highway corridor were Upland white spruce-Alaska birch
and Black spruce-Labrador tea/Mountain cranberry (Table 3.7-1). The bog rosemary/
cottongrass-peat moss was only found in the southern portions of the highway corridor. During
the reconnaissance survey, the presence of these plant communities along the highway corridor
was confirmed.

Photo 5: Franklin Mountains.
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Table 3.7-1: Plant Communities Within Each Ecoregion of the Taiga Plains
Plant Community Name
common juniper/common bearberry

Dominant in Ecoregion (>500 ha)

white spruce/stair-step moss

North Mackenzie Plain LS

white spruce-black spruce/shrubby
cinquefoil
upland white spruce-Alaska birch

North Mackenzie Plain LS
Norman Range LS
Arctic Red Plain HS
Travaillant Upland HS
North Mackenzie Plain LS
Norman Range LS
Travaillant Upland HS
North Mackenzie Plain LS
Norman Range LS

riparian willow

riparian willow-grey alder

black spruce/cloudberry-lichen bog
bog rosemary/cottongrass-peat
moss
graminoid wetland

ground birch/water sedge wetland

Arctic Red Plain HS

Arctic Red Plain HS
Travaillant Upland HS
North Mackenzie Plain LS
Travaillant Upland HS
North Mackenzie Plain LS
Norman Range LS

black spruce-tamarack

black spruce-labrador tea/mountain
cranberry

Present in Ecoregion (<500 ha)
Arctic Red Plain HS
North Mackenzie Plain LS
Arctic Red Plain HS
Travaillant Upland HS
Norman Range LS
Arctic Red Plain HS
Travaillant Upland HS

Arctic Red Plain HS
Travaillant Upland HS
North Mackenzie Plain LS
Norman Range LS
North Mackenzie Plain LS
Norman Range LS

Arctic Red Plain HS
Travaillant Upland HS
Norman Range LS
Arctic Red Plain HS
Travaillant Upland HS
North Mackenzie Plain LS

Arctic Red Plain HS
Travaillant Upland HS
North Mackenzie Plain LS
Norman Range LS

North Mackenzie Plain LS
Norman Range LS

Common Juniper/Common Bearberry
This community occurs on south and west aspects of well-drained, coarse textured deposits
(e.g., kames or eskers). Dominant shrubs are common juniper (Juniperus communis) and
prickly rose (Rosa acicularis) with buffalo-berry (Shepherdia canadensis). Common bearberry
(Arctostaphylos uva-ursi) is the most prominent ground cover.
White Spruce/Stair-step Moss
This community is restricted to riparian zones of major rivers and creeks and less frequently on
lakeshores where there is annual flooding. A closed canopy of white spruce (Picea glauca) is
characteristic with an understorey dominated by stair-step moss (Hylocomnium splendens) as
well as other mosses and lichens. Shrub species can include speckled alder (Alnus incana),
green alder (Alnus viridus), prickly rose and buffalo-berry. The understorey is composed of red
bearberry (Arctostaphylos rubra), rock cranberry (Vaccinium vitis-idaea) and twinflower (Linnaea
borealis).
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White Spruce-Black Spruce/Shrubby Cinquefoil
This community is scattered on upland terrain and occasionally in lowland areas. The tree
canopy is dominated by white spruce and black spruce (Picea mariana) with Alaska birch
(Betula neoalaskana) as an uncommon component. The diverse shrub layer includes green
alder, buffalo-berry, Bebb’s willow (Salix bebbiana), Labrador tea (Ledum groenlandicum),
shrubby cinquefoil (Dasiphora fruticosa), prickly rose and alpine bilberry (Vaccinium
uliginosum). Stair-step moss is the dominant species in the understorey. Other typical species
include red bearberry, black crowberry (Empetrum nigrum), hairy wild rye (Leymus innovatus),
northern comandra (Geocaulon lividum), twinflower and rock cranberry.
Upland White Spruce-Alaska Birch
This community is abundant on upland terrain and less frequently in lowlands. The canopy is
composed of white spruce and Alaska birch. Common shrubs are Bebb’s willow, green alder,
Labrador tea, white spruce, prickly rose and gray willow (Salix glauca). The ground cover
includes common bearberry, black crowberry, prickly rose and rock cranberry. Mosses and
lichens are common in this community.
Riparian Willow
This shrub community occurs in riparian areas surrounding lakes, rivers and creeks on mineral
deposits such as sand and gravel bars. The dominant shrubs are Arctic dwarf birch (Betula
nana), gray willow, littletree willow (Salix arbusculoides), Alaska willow (Salix alaxensis), shining
willow (Salix lucida), Barrat’s willow (Salix barrattiana) and sand bar willow (Salix exigua).
Riparian Willow-Grey Alder
This tall shrub community is limited in distribution to large rivers. The dominant tall shrubs are
shrubby willow, Alaska willow and speckled alder. Other common shrubs include red-osier
dogwood (Cornus stolonifera), prickly rose and squashberry (Viburnum edule). On exposed
mineral substrates ground cover species include Tilesius’ Sagebrush (Artemisia tilesii), northern
bedstraw (Galium boreale), asters, bluegrass (Poa spp.) and silverweed (Potentilla spp.).
Black Spruce-Tamarack
This community is characteristic of drainages. The open canopy is composed of scattered black
spruce and tamarack (Larix laricina). Dominant shrubs are Arctic dwarf birch, alpine bilberry,
shrubby cinquefoil, gray willow, littletree willow and diamond-leaved willow (Salix planifolia). The
ground cover is typically composed of low ericaceous shrubs over a carpet of golden moss
(Tomenthypnum nitens). Shrubs include red bearberry, Labrador tea, alpine bilberry, black
crowberry and rock cranberry. Herbaceous cover includes arrow-leaved coltsfoot (Petasites
sagittatus), low northern sedge (Carex concinna) and dwarf scouring rush (Equisetum
scirpoides).
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Black Spruce-Labrador Tea/Mountain Cranberry
This community is dominant in the North Taiga Plains and occurs on both upland terrain and
lowlands. Scattered black spruce forms an open tree canopy. Dominant shrubs include
Labrador tea, Arctic dwarf birch, tamarack, shrubby cinquefoil and alpine bilberry. Ground cover
is composed of red bearberry, sedges, rock cranberry and dwarf scouring rush. Bryophytes and
lichens are abundant.
Black Spruce/Cloudberry-Lichen Bog
This community is a peat bog ecosystem found on elevated or horizontal peat plateaus. It is
most common on the glaciolacustrine plain between Fort Good Hope and Chick Lake. These
bog communities are characterized by peat moss (Sphagnum spp.) and lichen with a scattered
northern Labrador tea (Ledum decumbens) and stunted black spruce. Other typical species
include bog rosemary (Andromeda polifolia), small cranberry (Vaccinium oxycoccos), rock
cranberry, cloudberry (Rubus chamaemorus) and round-leaved sundew (Drosera rotundifolia).
This community is typically associated with permafrost south of Fort Good Hope.

Photo 6: Peat bog ecosystem south of Fort Good Hope.
Bog Rosemary/Cotton-grass-Peat Moss
This community occurs as small, circular collapse scars within peat plateaus. Bog rosemary is
the indicator species in the shrub layer. The ground cover is dominated by tussock cotton-grass
(Eriophorum vaginatum), Schechzeri’s white cotton-grass (Eriophorum scheuchzeri) and peat
moss. Other species can include water sedge (Carex aquatilis) and bog-laurel (Kalmia polifolia).
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Graminoid Wetland
This community is found in locations of poor drainage and are frequently associated with
patches of open water where the water table is at or near the surface. Both flat and patterned
fens typical of this vegetation type are common along the flanks of the Norman Range. The
dominant species are water sedge, seaside arrow-grass (Triglochin maritima) and mud sedge
(Carex limosa).
Ground Birch/Water Sedge Wetland
This community is a shrub wetland located in areas of poor drainage with fluctuating water
tables. Ground birch is the dominant shrub. Other common species include black spruce, sweet
gale (Myrica gale), leatherleaf (Chamaedaphne calyculata), northern Labrador tea, marsh
cinquefoil (Potentilla palustris) and willows (Salix spp.). Water sedge is the dominant ground
cover species.
3.7.1.3

Rare Plant Species

The NWT Species Monitoring Infobase (a searchable catalogue of referenced information on
NWT species) lists 148 vascular plants as May Be At Risk in the NWT (GWNT 2011). Of these,
89 have been documented from the Taiga Plains (Table 3.7-2).
IORVL (2004) listed six rare plant species found during field surveys in the Northern Taiga
Plains. Three of these species are currently considered Sensitive and one species is
Undetermined (GWNT 2011). Two species: Rolland’s bulrush (Trichophorum pumillum) and red
pigweed (Chenopodium rubrum) are considered May Be At Risk (GWNT 2011). Rolland’s
bulrush was associated with springs and red pigweed was associated with lakeshores
(IORVL 2004).
The draft Sahtu Land Use Plan (SLUPB 2010b) identifies 70 May Be At Risk plants within the
ecoregions that occur wholly or partially in the Sahtu Settlement Area (SSA). In addition, SLUPB
(2010b) identifies two rare plants in the NWT for the SSA. SLUPB (2010b) defines a rare plant
as one that is endemic to the NWT and thus globally rare. These species are: Drummond’s
bluebell (Mertensia drummondii) and Nahanni Aster (Symphyotrichum naanniense). GWNT
(2011) does not document these species as occurring in the Taiga Plains.
There were no rare plants observed during the 2011 reconnaissance survey. Exact locations for
the rare plants identified by IORVL (2004) and SLUPB (2010b) were not available for mapping.
3.7.1.4

Uncommon Plant Communities

IORVL (2004) documented the presence of uncommon plant communities in the North Taiga
Plains on both wetlands and dry uplands. Wetlands can support uncommon plant communities
associated with springs, marshes, lakeshores, streams, marl lakes, alkaline lakes and patterned
fens. Dry upland sites can support uncommon plant communities associated with eskers, rocky
exposures, eroding slopes and grasslands.

S:\Project Ce\Other\PT100022\fin rpt-PT100022-11jan12-mjohnson.docx

Page 39

GNWT
Project Description Report: Mackenzie Valley Highway
K’ahsho Got’ine District
January 2012

3.7.1.5

Ecologically Significant Areas

The draft Sahtu Land Use Plan (SLUPB 2010b) identifies landscape features that should be
considered ecological significant including:
•

karst terrain;

•

mineral licks;

•

hot and warm springs (water temperature above 10ºC);

•

glacial refugia; and

•

rare plants.
Table 3.7-2: Rare Vascular Plant Species of the Taiga Plains (GWNT 2011)
Scientific Name
Agoseris aurantiaca
Anaphalis margaritacea
Angelica lucida
Apocynum cannabinum
Arabis calderi
Artemisia alaskana
Artemisia ludoviciana
Asplenium trichomanes-ramosum
Astragalus canadensis
Blysmopsis rufus
Botrychium minganense
Botrychium multifidum
Botrychium pinnatum
Cardamine microphylla
Carex duriuscula
Carex eleusinoides
Carex laxa
Carex mackenziei
Carex prairea
Carex retrorsa
Castilleja yukonis
Chamaerhodos erecta
Chenopodium rubrum
Cryptogramma stelleri
Descurainia pinnata
Draba incerta
Drosera linearis
Dryopteris carthusiana
Eleocharis elliptica
Epilobium lactiflorum
Epilobium leptophyllum
Erigeron yukonensis
Eritrichium splendens
Gentianopsis macounii
Geum triflorum

Common Name
orange false dandelion
pearly everlasting
seaside angelica
Indian hemp
calder's rockcress
Alaska sagebrush
white sagebrush
green spleenwort
Canadian milk-vetch
red clubrush
mingan moonwort
leathery grape-fern
northwestern moonwort
small-leaved bittercress
needle-leaved sedge
goosegrass sedge
weak sedge
Mackenzie sedge
prairie sedge
retorse sedge
Yukon Indian paintbrush
rose chamaerhodos
red pigweed
slender rock-brake
pinate tansy mustard
yellowstone whitlow-grass
slenderleaf sundew
spinulose wood-fern
slender spike rush
white-flower willowherb
linear-leaved willowherb
Yukon fleabane
showy forget-me-not
Macoun's gentian
prairie-smoke
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Scientific Name
Glaux maritima
Hackelia deflexa
Helictotrichon hookeri
Heuchera richardsonii
Isoetes lacustris
Koeleria asiatica
Lathyrus japonicus
Lesquerella calderi
Limosella aquatica
Luetkea pectinata
Luzula rufescens
Malaxis paludosa
Mimulus guttatus
Muhlenbergia racemosa
Myriophyllum alterniflorum
Nassella viridula
Nuphar polysepala
Nymphaea leibergii
Papaver mcconnellii
Pedicularis macrodonta
Pedicularis oederi
Pedicularis verticillata
Pellaea glabella
Plantago maritima
Poa pseudoabbreviata
Potamogeton illinoensis
Primula eximia
Prunus virginiana
Ranunculus pensylvanicus
Ranunculus turneri
Rhynchospora alba
Rorippa barbareifolia
Rorippa crystallina
Rumex lapponicus
Salix ovalifolia
Salix raupii
Saxifraga bronchialis
Saxifraga ferruginea
Schoenoplectus pungens
Stellaria umbellata
Symphyotrichum puniceus
Symphyotrichum yukonense
Synthyris borealis
Tanacetum bipinnatum
Trichophorum pumilum
Utricularia ochroleuca
Veronica peregrina
Viola canadensis
Viola selkirkii
Zannichellia palustris

Common Name
sea milkwort
northern stickseed
Hooker's alpine oat grass
Richardson alumroot
lake quillwort
oriental koeler's grass
beach pea
Calder's bladderpod
northern mudwort
segmented luetkea
rufous wood rush
bog adder's-mouth
common large monkey flower
green muhly
alternate-flower water milfoil
green tussock grass
rocky mountain pond lily
dwarf white waterlily
Mcconnell's poppy
muskeg lousewort
Oeder's lousewort
whorled lousewort
smooth cliff-brake
seaside plantain
polar bluegrass
Illinois pondweed
Arctic primrose
choke cherry
bristly crowfoot
Turner's buttercup
white beakrush
hoary yellowcress
asiatic cress
Lapland sorrel
Arctic seashore willow
Raup's willow
matte saxifrage
rusty-hair saxifrage
three-square bulrush
umbellate stitchwort
purple-stemmed aster
Yukon aster
Alaska kitten-tail
floccose tansy
Rolland's bulrush
northern bladderwort
purslane speedwell
Canada violet
great-spurred violet
horned pondweed
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Karst, mineral licks as well as hot and warm springs typically support species or communities
that are uniquely adapted to these habitats. Glacial refugia, areas that were not glaciated, are
frequently biodiversity hotspots with a high diversity of plants and animals, rare species, unique
species, and/or unique landforms. Although the draft Sahtu Land Use Plan (SLUPB 2010b)
provides criteria for defining ecologically significant areas, exact locations for these areas area
not provided.
3.7.1.6

Weeds and Non-native Plant Species

There is currently no legislation in the NWT concerning weeds and non-native plant species
(Environment Canada 1999). The NWT Species Monitoring Infobase lists 117 vascular plants as
Exotic/Alien (GWNT 2011). Of these, 18 are documented in the Taiga Plains (Table 3.7-3).
Table 3.7-3: Non-native Vascular Plant Species of the Taiga Plains (GWNT 2011)
Common Name
crested wheat grass
creeping meadow-foxtail
spreading orache
lotus corniculatus
Siberian pea-tree
common chickweed
nodding chickweed
lamb's quarters
maple-leaved goosefoot
hairy bugseed
prickly lettuce
common canary grass
common timothy
nipple-seed plantain
flat-stem bluegrass
rough bristlegrass
green bristle grass
balkan catchfly

Scientific Name
Agropyron cristatum spp pectinatum
Alopecurus arundinaceus
Atriplex patula
Birds-foot Trefoil
Caragana arborescens
Cerastium fontanum
Cerastium nutans
Chenopodium album
Chenopodium simplex
Corispermum villosum
Lactuca serriola
Phalaris canariensis
Phleum pratense
Plantago major
Poa compressa
Setaria verticillata
Seteria viridus
Silene csereii

NWT Rank
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien
Exotic/Alien

IORVL (2004) listed seven persistent or invasive non-native plant species found during field
surveys in the Northern Taiga Plains. One of these species is currently considered Secure,
foxtail barley (Hordeum jubatum) and one species is Undetermined, reed canary grass (Phalaris
arundinacea) (Working Group on General Status of NWT Species 2006).
3.7.2

Data Gaps and Constraints

Information available for the MGP overlaps with the KGH project study area. Small gaps in the
North Mackenzie and Arctic Red Plains will require further study. Additionally, as the status
ranking of plant species may have changed since the MGP assessment was filed in 2004,
updated rare plant surveys and vegetation mapping will be required for the KGH project to
accurately assess effects and address potential mitigation and management. These surveys will
be targeted in areas where the KGH project intersects eskers, karst features or watercourses.
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3.8

Wildlife

3.8.1

Baseline Conditions

The KGH project study area is situated in the Taiga Plains Ecozone and includes both the High
Subarctic and Low Subarctic Ecoregions (Ecosystem Classification Group 2009). The High
Subarctic Ecoregion is a transitional zone of interspersed forest and tundra, and is
characterized by stunted forest which extends from the Travaillant River to the Great Bear
River. The KGH project study area north of Fort Good Hope is comprised primarily of upland
habitats. South of Fort Good Hope to the Franklin Mountains, the landscape is predominantly
poorly drained lowlands.
Surveys conducted for the MGP in 2002 and 2003 are the most current and applicable
(IORVL 2004). These assessments were undertaken on a 40 km wide corridor and include:
•

winter tracking surveys (March to April);

•

aerial ungulate surveys (April and June);

•

pellet group surveys (June and July); and

•

aerial and ground based bird surveys (June).

A reconnaissance wildlife survey along the proposed highway route was conducted in July 2011
which provided additional data for sensitive areas and species of concern.
3.8.1.1

Species of Concern

Wildlife species of concern were identified using the following listings:
•

Government of Northwest Territories (ENR) general status ranking;

•

Committee on the Status of Endangered Wildlife in Canada (COSEWIC); and

•

Federal Species at Risk Act (SARA) and corresponding schedules.

These listings use different designations which are provided below in Table 3.8-1. Although the
regulatory status of each listing is different, using all three information sources ensures that a
comprehensive list of all species of concern is produced for consideration during project
planning.
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Table 3.8-1: At Risk Definitions (ENR 2011; COSEWIC 2011; SARA 2011)
Northwest Territories Species General Status Ranking Program (ENR)
•

At Risk – Species for which a detailed assessment has already been completed (e.g., by COSEWIC or
jurisdictional status reports) that determined the species to be at risk of extirpation or extinction.

•

May Be At Risk – Species that may be at risk of extinction or extirpation, and are therefore candidates for
detailed risk assessment.

•

Sensitive – Species that are not at risk of extinction or extirpation but may require special attention or protection
to prevent it from becoming at risk.

• Undetermined – Species for which insufficient information, knowledge or data is available to reliably evaluate
their general status.

Committee on the Status of Endangered Wildlife in Canada (COSEWIC)
•

Endangered – Species facing imminent extirpation or extinction.

•

Threatened – Species likely to become endangered if limiting factors are not reversed.

•

Special Concern – Species of special concern because of characteristics that make it particularly sensitive to
human activities or natural events.

•

Not at Risk – Species that has been evaluated and found to be not at risk.

• Indeterminate – Species for which there is insufficient scientific information to support status designation.
Species at Risk Act (SARA)
•

Schedule 1 – Official list of wildlife species at risk in Canada, classified as extirpated, endangered, threatened,
or a special concern; classification coincides with COSEWIC designations; once listed, measures to protect and
recover the species are implemented.

•

Schedule 2 – Species designated as threatened by COSEWIC prior to October 1999 but must be reassessed
before they can be considered for addition to Schedule 1.

• Schedule 3 – Species designated as a special concern by COSEWIC prior to October 1999 but must be
reassessed before they can be considered for addition to Schedule 1.

The study area provides potentially suitable habitat for 11 wildlife species of concern. This list
includes four mammal and seven bird species (Table 3.8-2). Of these, six species are listed
federally under the Species at Risk Act (SARA 2011).
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Table 3.8-2: Wildlife Species of Concern Potentially
Occurring in the Sahtu Settlement Area
Common Name

Scientific Name

ENR
2010

SARA
2011

COSEWIC 2011

Mammals
woodland caribou
(boreal population)

Rangifer tarandus caribou

Sensitive

Threatened

Schedule 1

woodland caribou
(northern mountain population)

Rangifer tarandus caribou

Secure

Special Concern

Schedule 1

grizzly bear
(northwestern population)

Ursus arctos

Sensitive

Special Concern

No Schedule

wolverine
(western population)

Gulo gulo

Sensitive

Special Concern

No Schedule

harlequin duck
(western population)

Histrionicus histrionicus

May be at Risk

–

–

horned grebe
(western population)

Podiceps auritus

Secure

Special Concern

No Schedule

peregrine falcon

Falco peregrinus
anatum/tundrius

Sensitive

Special Concern

No Schedule

short-eared owl

Asio flammeus

Sensitive

Special Concern

Schedule 3

common nighthawk

Chordeiles minor

At Risk

Threatened

Schedule 1

olive-sided flycatcher

Contopus cooperi

At Risk

Threatened

Schedule 1

rusty blackbird

Euphagus carolinus

May be at Risk

Special Concern

Schedule 1

Birds

Wildlife species of concern potentially occurring in the KGH project study area, as well as
wildlife species that have been identified as valued components by the MGP (IORVL 2004) are
discussed in detail below.
3.8.1.2

Mammals

Ungulates
Four ungulate species have the potential to occur in the KGH project study area (Table 3.8-3).
Several caribou populations occupy the NWT. In the KGH project study area, woodland and
barren-ground caribou ranges overlap, and the woodland caribou population includes two
subspecies.
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Table 3.8-3: Ungulate Species Potentially Occurring in the Study Area
Common Name

Scientific Name

Distribution

Moose

Alces americanus

Widespread in burns and riparian areas.

Woodland caribou (boreal
and northern mountain
populations)

Rangifer tarandus caribou

Nomadic in mature open forest and peatlands.

Barren-ground caribou

Rangifer tarandus
groenlandicus

Occasional to frequent winter range use in the study
area.

Muskoxen*

Ovibos moschatus

Typically found on the tundra but range currently
expanding to west below the treeline; muskoxen herd
of nine individuals (six adult and three calves) observed
at KP 57 during field visit in July 2011 .

* This species is not of concern or a VEC in the MGP, hence it is not discussed further.
Source: ENR 2011; ENR 2010; Ecosystem Classification Group 2009.

Woodland Caribou
Woodland caribou populations have been divided into two subspecies: boreal woodland caribou
and northern mountain woodland caribou. The boreal population is listed as Sensitive in the
NWT (ENR 2010) and as Threatened by COSEWIC (2011). The northern mountain population
is listed as Secure in the NWT (ENR 2010), but as Special Concern by COSEWIC (2011). The
environmental assessment of the MGP (IORVL 2004) considered Woodland caribou as a
valued component based on:
•

regulatory status;

•

ecological importance;

•

socio-economic importance; and

•

resource management concerns.

The northern mountain population does not appear to migrate across the Mackenzie River
(ENR 2011; IORVL 2004), and therefore are not likely to interact with the KGH project and are
not discussed further.
Boreal woodland caribou move to calving grounds by early June. Their calving grounds include
islands off the northwest shore of Great Slave Lake and the headwaters of the Keele and Natla
Rivers. Wintering grounds in proximity to the KGH project study area include the Carcajou
River, and in the summer, herds leave the KGH project study area and range further south
(IORVL 2004).
Boreal woodland caribou live in small groups and prefer to stay within forested habitats yearround (ENR 2010). This caribou subspecies typically occupies old growth coniferous forests,
particularly black spruce forests and peatlands, which offer high concentrations of their
preferred forage, ground and tree lichens. Boreal woodland caribou habitat preferences change
while migrating from calving to wintering areas: in the winter months, uplands, bogs and southfacing slopes are favoured, where the snow is not as deep; and in the summer months, forest
edges, marshes, and meadows with fresh green vegetative growth is preferred. During field
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studies for the MGP, the majority of woodland caribou observations in the SSA were in black
spruce-tamarack/shrub and mixedwood, and habitat suitability modelling results indicated that
49% of the SSA provided effective woodland caribou winter forage habitat (IORVL 2004). Winter
foraging habitat has also been identified along the majority of the MGP corridor (IORVL 2004).
An estimated 6,000 to 7,000 boreal woodland caribou inhabit the NWT (ENR 2011), and 2000
are suspected to dwell in the SSA (Environment Canada 2008); however, site specific density
estimates do not differentiate the boreal population from the northern mountain population.
Overall, density estimates suggest there are 1 to 3 woodland caribou/100 km² in the NWT
(ENR 2011). During the 2002 and 2003 aerial ungulate surveys for the MGP, a total of 104
caribou were observed throughout the North Taiga Plains Ecological Zone (IORVL 2004).
Barren-ground Caribou
Barren-ground caribou are listed as Secure in the NWT (ENR 2006), and the Bluenose herd is
not listed at the national level (COSEWIC 2011). However, barren-ground caribou were
considered as valued components for the MGP (IORVL 2004). The Bluenose herd is considered
one of the largest barren-ground caribou herds in the NWT and is comprised of three separate
herds: the Cape Bathurst herd, the Bluenose-East herd and the Bluenose-West herd. The
Bluenose-West herd is present in the KGH project study area.
Barren-ground caribou typically begin their spring migration to calving grounds in March or April.
As the migration progresses, the group size increases as the herd reaches the calving grounds.
The herd then breaks into smaller groups and disperses. Calving grounds, including pre- and
post-calving areas, are considered critical caribou range and are sensitive to disturbance.
There are no known calving grounds near the KGH project study area. In the Bluenose-West
herd (Figure 3.8-1), calving occurs in the Melville Hills, west of Bluenose Lake in Tuktut Nogait
National Park, as well as in locations further west. Barren-ground caribou typically calve in the
first two weeks of June, following which they concentrate near the coast. The herd begins
moving south towards the treeline in mid to late July and begins to disperse in August. Rutting
lasts for two to three weeks in October and commonly occurs in the Anderson River area
(ENR 2011).
The Bluenose-West herd typically reaches their wintering grounds in November, and the winter
range for the herd stretches from the Tuktoyaktuk Peninsula in the north, to south of the SSA
and west to the Mackenzie River. Therefore, the barren-ground caribou winter range includes
the KGH project study area and is predominantly found near the Hare Indian (Rabbitskin) River
(IORVL 2004).
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As barren-ground caribou movements change, so do their habitat preferences. When calving
near Bluenose Lake, these caribou favour poorly drained areas that have high vegetation
diversity. During post-calving, movements and habitat selection are greatly influenced by insect
harassment, and caribou often move to the coast where cooler and windier weather reduces
mosquito numbers. These areas typically have little forage and so the herd returns to preferred
foraging areas in mid to late summer when there are fewer insects. In the winter, movements
and habitat selection are typically influenced by lichen availability and predation. In the North
Taiga Plains, barren-ground caribou used open habitats such as lakes and rivers more often
than these habitats were available, open coniferous forests were used in proportion to their
occurrence, and all other habitats were used less often (IORVL 2004). In the SSA, caribou sign
detected along the MGP was most often observed in burned and sedge-peat moss habitat types
during the 2002 and 2003 surveys (IORVL 2004).
In 2006, the Bluenose-West herd was estimated to have approximately 18,050 caribou, and the
population has significantly declined since the 2000 census (ENR 2011). However, a 2009
estimate by the Bluenose Caribou Management Plan Working Group (2010) showed that the
herd has been stable since 2006.
Moose
Moose are listed as Secure in the NWT (ENR 2006). The environmental assessment of the
MGP considered moose as a valued component because of their significance to local
communities and their recognition as a species of interest by resource managers (IORVL 2004).

Photo 7: Hare Indian (Rabbitskin) River.
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Moose are generally non-migratory and are widely distributed south of the treeline. In the winter,
moose prefer early successional habitats such as regenerating burns and riparian areas
associated with lakes and streams, where abundant browse (i.e., willow and alder) are found
(ENR 2011). Deciduous forests are also favoured by moose at this time of year because this
habitat type provides abundant browse, whereas coniferous stands are less likely to be used
due to their deficiencies in feeding habitat. In the summer months, moose are less dependent
on browse species and favour aquatic habitats for their food sources. These environments are
also favoured for their insect repelling characteristics (i.e., wind) (IORVL 2004).
The Mackenzie River Valley is an area extensively used by moose, and the SSA contains some
of the best habitat in this valley (IORVL 2004). Frequent flooding and ice scouring on islands in
the river keeps large stands of willow at an optimum successional stage and provide moose with
abundant winter forage. Habitat suitability modelling prepared for the MGP identified that 67% of
the corridor contained effective moose winter forage habitat within the SSA. Important wintering
areas in the study area have been identified east of Norman Ridge, near Tieda River, Loon
River, and the Hare Indian (Rabbitskin) River, and from Little Chicago to the northern limits of
the MGP corridor (IORVL 2004).
There are an estimated 20,000 to 40,000 moose in the NWT (ENR 2011). Field surveys in the
SSA for the MGP observed moose densities of 0.10 moose/km², which were the highest
densities along the pipeline corridor at that time. Moose pellets were observed along the Coville
Lake Trail during a July 2011 field visit. The population is also believed to be increasing due to
fires within the last 10 years and the continued expansion of moose into the tundra since the
1900s (ENR 2011).
Carnivores
A total of 13 carnivore species have the potential to occur in the study area (Table 3.8-4).
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Table 3.8-4: Carnivore Species Potentially Occurring in the Project Area
Common Name

Scientific Name

Distribution

Canada lynx

Lynx canadensis

Widespread, especially in early successional forest;
density is related to snowshoe hare populations.

Gray wolf*

Canis lupus

Widespread according to ungulate distribution
(i.e., moose, bison and caribou); the migratory tundra
population follows caribou herds to wintering grounds
below the treeline and sandy areas in the High
Subarctic Ecoregion provide ideal denning habitat; the
territorial boreal (timber wolf) population does not
migrate but maintains resident packs with large home
ranges; two wolves observed eating a moose carcass
near KP 54 in July 2011 during field visit.

Coyote*

Canis latrans

Rare to absent; Yukon-Alaska source population.

Red fox*

Vulpes vulpes

Widespread across diverse habitats; black, silver, and
cross colour phases common.

Arctic fox*

Vulpes lagopus (Alopex
lagopus)

Periodically dispersed at low densities; prefer tundra
habitats; may seasonally use the Low Subarctic
Ecoregion, when accompanying wintering barrenground caribou, to scavenge on carrion.

American black bear*

Ursus americanus

Widespread, especially in riparian habitats; may be
restricted by grizzly bears in some areas (i.e., in the
Travaillant Upland High Subarctic Ecoregion).

Grizzly bear

Ursus arctos

Dispersed at low densities in open forest habitats.

Wolverine

Gulo gulo

Scattered at low densities.

American marten

Martes americana

Widespread throughout dense coniferous forest
habitats.

Ermine (also stoat or shorttailed weasel)*

Mustela ermine

Widespread across diverse habitats; their abundance
depends on small mammal populations.

Least weasel

Mustela nivalis

Widespread across diverse habitats; their abundance
depends on small mammal populations.

American mink*

Neovison vison (Mustela
vison)

Widespread near lakes, streams and wetlands.

North American river otter*

Lontra canadensis (Lutra
canadensis)

Localized near fish-bearing streams.

* This species is not of concern or a VEC in the MGP, hence it is not discussed further.
Source: ENR 2011; ENR 2010; Ecosystem Classification Group 2009.

Canada Lynx
Canada lynx is not a species of concern in the NWT. The MGP considered lynx as a valued
component because of socio-economic importance of trapping this animal (IORVL 2004).
Lynx are typically found south of the treeline in the NWT, though their range can extend north to
the Mackenzie Delta region in periods of high abundance. Lynx typically avoid large open areas
and seldom venture into the tundra (ENR 2011; Bayne et al. 2008). Important habitat factors for
lynx include:
•

presence of snowshoe hares;

•

cover to provide protection from predators;
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•

travel corridors; and

•

material to construct maternal dens.

As a result, lynx can inhabit a variety of forest types and stand ages, but are most common in
forests that have a dense understory. The presence of ample deadfall is important for denning
females (Currie and Robertson 1992).
In the SSA, lynx sign was recorded most often in jackpine mixed conifer and mixedwood habitat
types; these habitats also had the most snowshoe hare observations (IORVL 2004). Habitat
modelling conducted for the MGP also found that the SSA had 74% effective habitat for lynx
(IORVL 2004).
Lynx are widely distributed at low densities throughout the NWT and densities vary widely
throughout their population cycle. Due to fluctuations, lynx populations are difficult to determine
and estimates range between 8,000 and 80,000 animals (ENR 2011).
Grizzly Bear
Grizzly bear is listed as Sensitive in the NWT (ENR 2010) and is a species of Special Concern
under COSEWIC (2011). Grizzlies in the NWT are divided into four distinct populations, based
on the ecosystems they inhabit. One of these populations, the northern interior population,
ranges within the KGH project study area.
Grizzly bears are most common in alpine or sub-alpine habitats, but sightings in the boreal
forest are not unusual and grizzlies prefer open or semi-forested areas throughout all parts of
their range (ENR 2011). Canadian Wildlife Service habitat mapping indicates that the majority of
the east side of the Mackenzie River is considered poor grizzly bear habitat, mainly because of
low relief and homogeneous stands of black spruce forest (IORVL 2004).
Good grizzly bear denning habitat (IORVL 2004) has been identified:
•

east of the Hanna River;

•

around Chick Lake;

•

between the South Snafu River and the Tsintu River;

•

in the Fort Good Hope area;

•

north of the Hare Indian (Rabbitskin) River; and

•

from Little Chicago to the northern limits of the study area.

Habitat modelling results for the SSA also found that 23% of the area provided good denning
habitat, 62% was effective fall forage habitat, and 72% was effective spring forage habitat
(IORVL 2004).
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There is an estimated 3,500 to 4,000 grizzly bears in the NWT (ENR 2011). Although there are
no population estimates for the KGH project study area, there is an estimated density of 4 to 5
grizzlies/1,000 km2 in the SSA (IORVL 2004). Bear scat was observed in the KGH project study
area along the Coville Lake Trail during a field visit in July 2011.
Wolverine
Wolverine is listed in the NWT as Sensitive (ENR 2010) and is a species of Special Concern
under COSEWIC (2011); wolverine has not been ranked under SARA (2011).
Wolverines are opportunistic predators that travel extensively throughout large home ranges,
using different parts of their range at different times of the year. Wolverines will use a variety of
habitats so long as there is enough game and carrion to supply food (ENR 2011; Ecosystem
Classification Group 2009).
Wolverines are found in low densities throughout the NWT. Population numbers for the NWT
are unknown, however, estimates suggest there is a stable but sparsely distributed population
numbering in the thousands (ENR 2011).
American Marten
American marten is not listed as a species of concern in the NWT or nationally. Marten was
considered as a valued component in the MGP because of the socio-economic importance of
trapping (IORVL 2004).
Marten are often referred to as old-growth dependent species, though this species also inhabits
second-growth stands. Marten typically require habitat types with ample woody debris and
complex structural components near the ground, which provides hunting opportunities for a
diversity of prey species (Webb and Boyce 2009; Andruskiw et al. 2008). Suitable denning sites
are considered an important habitat requirement for marten. For natal dens, this species
typically requires large woody structures, such as trees, snags, logs, and/or deadfall. Marten will
occasionally require winter dens during extreme winter conditions and these are typically found
in ground squirrel middens, rock piles, hollow logs and stumps, uprooted trees, and snags
(Andruskiw et al. 2008; IORVL 2004). Habitat modelling found that the SSA contained 74%
effective marten habitat. Marten sign was found in a variety of habitats, most often in deciduous
forest, black spruce-tamarack or shrub, and mixedwood forest habitats (IORVL 2004).
Marten are widely distributed throughout the NWT and occasionally range beyond the treeline
into the tundra (ENR 2011). In the NWT, the marten population is among the largest in North
America and has one of the highest reproductive capacities documented for the species
(IORVL 2004). Their population size is unknown but is estimated to be between 40,000 and
400,000, and density estimates for marten in the NWT range from 0.05 to 0.50 marten/km²
(ENR 2011).
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Small Mammals
Small mammals are important prey species for a number of birds and larger mammals. A total
of 19 small mammal species are potentially present in the KGH project study area (Table 3.8-5).
The list includes two lagomorphs, six large rodents, seven small rodents, and four insectivores.
None of these species are listed as wildlife species of concern in the NWT or in Canada. The
MGP considered beaver as a valued component (IORVL 2004) because of its socio-economic
importance to local communities.
Beaver
Beavers are distributed throughout most of the NWT, and are primarily found in forested
habitats. Beaver was considered as a valued component in the MGP because of the socioeconomic importance of trapping (IORVL 2004).
Beavers inhabit aquatic and riparian habitats along slow-flowing rivers, streams, marshes, lakes
and ponds and play a keystone role in the development of drainage networks in riparian
ecosystems. They require a permanent water supply with relatively stable water levels with
woody vegetation and fine-grained soil for dam construction. Beavers also prefer aquatic
environments near deciduous trees, such as aspen, willow, poplar, birch, and alder, as these
are their primary food source (Stevens et al. 2007). Incidental beaver observations in the SSA
were most often in mixed wood forest habitats (IORVL 2004).
The SSA has been found to have some of the highest beaver densities in the NWT. Observed
densities between 1989 and 2001 ranged from 43 to 58 lodges/100 km², whereas the average
active beaver lodge density in the rest of the western NWT is 26 lodges/100 km² (IORVL 2004).

Photo 8: Graminoid wetland ecosystem south of Fort Good Hope.
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Table 3.8-5: Small Mammal Species Potentially Occurring in the Study Area
Common Name

Scientific Name

Distribution

Snowshoe hare*

Lepus americanus

Widespread in forest habitats, especially early
successional forest and tall shrub habitats.

Arctic hare*

Lepus arcticus

Absent to rare; prefer rocky tundra habitats.

Beaver

Castor canadensis

Widespread in streams and lakes with surrounding
woody deciduous vegetation; populations limited by
food supply.

Common muskrat*

Ondatra zibethicus

Widespread in water bodies and other wetlands that
do not freeze to the bottom; populations fluctuate
widely in abundance.

North American porcupine*

Erethizon dorsata

Small and widely scattered populations; require
woody vegetation for food.

Red squirrel*

Tamiasciurus hudsonicus

Widespread in coniferous forest habitats.

Northern flying squirrel*

Glaucomys sabrinus

Possibly scattered local populations in the High
Subarctic Ecoregion; widespread in dense forest
habitats in Low Subarctic Ecoregion.

Arctic ground squirrel*

Spermophilus parryii

Normally restricted to tundra habitat; localized to
widespread populations in unforested habitats in the
High Subarctic Ecoregion, where soil conditions allow
burrowing; absent in the Low Subarctic Ecoregion.

North American deer
mouse*

Peromyscus maniculatus

Widespread in upland habitats and along the
Mackenzie River.

Meadow vole*

Microtus pennsylvanicus

Widespread in open habitats and wet meadows.

Northern red-backed vole*

Myodes rutilus (Clethrionomys
rutilus)

Widespread in shrubland and open forest.

Chestnut-cheeked vole
(taiga vole)*

Microtus xanthognathus

Scattered local populations; widespread in coniferous
forest in the Low Subarctic Ecoregion.

Tundra vole (root vole)*

Microtus oeconomus

Widespread in wetlands; more common in the High
Subarctic Ecoregion.

Neoarctic brown lemming*

Lemmus trimucronatus
(sibiricus)

Widespread in open habitats.

Northern bog lemming

Synaptomys borealis

Widespread in wet swales and bogs.

Masked shrew (Cinereus
shrew)*

Sorex cinereus

Widespread across diverse habitats; most common
shrew species in NWT.

Dusky shrew*

Sorex monticolus

Rare in the High Subarctic Ecoregion; widespread in
moist forest and sphagnum bogs in the Low Subarctic
Ecoregion; may only reside south of Great Slave
Lake.

Arctic shrew*

Sorex arcticus

Absent in the High Subarctic Ecoregion; widespread
in sphagnum bogs and shrublands in the Low
Subarctic Ecoregion.

Tundra shrew*

Sorex tundrensis

Rare in the High Subarctic Ecoregion; absent in the
Low Subarctic Ecoregion.

* This species is not of concern or a VEC in the MGP, hence it is not discussed further.
Source: ENR 2011; ENR 2010; Ecosystem Classification Group 2009
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3.8.1.3

Birds

Over 200 species of birds are known to occur in the North Taiga Plains, and at least 50 more
can be occasional visitors (Ecosystem Classification Group 2009; IORVL 2004). In the study
area, the Mackenzie River acts as an important migratory route and numerous bird species use
the Mackenzie valley as their main route to the Mackenzie Delta (SLUBP 2010). Few bird
species in the KGH project study area are year-round residents. Most birds migrate south to
tropical or subtropical areas for the winter although some species come to the KGH project
study area as winter residents from nesting areas in the Arctic (Ecosystem Classification Group
2009).
Waterfowl and Waterbirds
Over 50 species of waterfowl and waterbirds may potentially occur in the KGH project study
area. Suitable breeding and nesting habitat for waterfowl and waterbird species is present in
various wetlands, lakes, rivers, and ponds along the corridor. Major rivers such as the
Mackenzie River provide important migratory pathways and nesting grounds for waterfowl and
waterbirds. Two waterfowl species of concern are potentially present in the SSA, the harlequin
duck (Histrionicus histrionicus) and the horned grebe (Podiceps auritus). The MGP
(IORVL 2004) considered four species as valued components including:
•

the snow goose (Chen caerulescens);

•

greater scaup (Aythya marila);

•

lesser scaup (Aythya affinis); and

•

lesser yellowlegs (Tringa flavipes).

Harlequin Duck
The western population of the harlequin duck is listed as May be At Risk in the NWT
(ENR 2010), but has not been assessed or listed under COSEWIC (2011) or SARA (2011).
Harlequin ducks are dispersed breeders. They breed on fast-flowing streams, usually in forested
regions and mountainous habitat (Robertson and Goudie 1999).
The exact distribution of the harlequin duck in the NWT is unclear. Harlequin ducks likely
migrate through the KGH project study area although this species was not observed during the
MGP surveys in 2002 and 2003 (IORVL 2004). The western population of harlequin ducks is
thought to be stable although population counts have not been undertaken. ENR (2011)
estimates the population probably does not exceed 1000 individuals.
Horned Grebe
The western population of horned grebes is considered Secure in the NWT (ENR 2006) and has
no Schedule under SARA (2011); however, it is listed as a species of Special Concern by
COSEWIC (2011).
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The horned grebe breeds in shallow ponds, wetlands and marshes, either natural or man-made.
This grebe species builds floating nests in shallow water with emergent vegetation, such as
willows and cattails, for protection from predators and shelter from strong waves (ENR 2010).
Horned grebes are widely distributed at highly variable densities. Horned grebes are sensitive to
wetland degradation and in other parts of North America are experiencing population declines.
In the NWT, the population is presumed stable and is believed to be similar to that of the
red-necked grebe, which has a population of more than 20,000 (ENR 2011).
Snow Goose
The snow goose is not a listed species of concern in the NWT or nationally. The snow goose
was considered as a valued component in the MGP because of its ecological and
socio-economic importance (IORVL 2004).
Snow geese migrate to the NWT from southern wintering grounds in the spring to nest, raise
their young, moult, and stage before their fall migration. Snow geese typically breed north of the
KGH project study area on the subarctic and Arctic coastal plain near ponds, shallow lakes, and
streams. Nesting occurs in a variety of habitats throughout the tundra region, and nest density in
the Mackenzie Delta region can range from less than one to seven nests per hectare. Snow
geese also nest in key habitat sites along the Mackenzie River and congregate during the spring
migration. Islands in the Mackenzie River between Little Chicago and Fort Good Hope are
important spring staging areas for snow geese (IORVL 2004).
The snow goose population is believed to be growing, and in 1997, there was an estimated
North American population of approximately 6.7 million birds, of which five million were breeding
birds. In 2002, there was an estimated 600,000 adults in the NWT (ENR 2011). During the MGP
aerial surveys in the SSA, 337 geese, including a flock of 250, were observed. However, the
observations were mostly south of Tulita (IORVL. 2004).
Greater and Lesser Scaup
The greater scaup is listed as Secure in the NWT, and the lesser scaup as Sensitive
(ENR 2011); neither species has been assessed at the national level. Greater and lesser
scaups are considered to be a valued component in the MGP due to their regulatory status and
socio-economic importance (IORVL 2004).
The greater scaup is a dispersed breeder, and its population is believed to be stable in the NWT
with an estimated 114,000 birds (ENR 2011). Greater scaups migrate to tundra habitats in the
spring from ocean coasts and large inland lakes, wintering primarily along the Atlantic and
Pacific coasts and on the Great Lakes. Greater scaups use coastal tundra on the outer
Mackenzie Delta for nesting and brood rearing, and their nests are usually in tufts of grass on
slight rises near the margins of small ponds or lakes (IORVL 2004). The majority of greater
scaups would likely only occur in the KGH project study area as migrants.
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The lesser scaup is also a dispersed breeder. There population appears to be stable in the
NWT, at an estimated population of 1 million, though the population has experienced declines
since the 1980s (ENR 2011). Unlike the greater scaup which prefers northern tundra habitat, the
lesser scaup prefers forested habitats, typically nesting south of the treeline. The NWT has one
of the highest breeding densities of lesser scaup. Breeding is in small ponds, with nests typically
concealed in dense sedges within 1 m of open water (IORVL 2004). The lesser scaup is the
dominant scaup nesting species in the KGH project study area.
Scaups were the most abundant species group recorded during the 2001 and 2002 MGP field
surveys. This species was found to be evenly distributed in the spring and concentrated into
larger groups in August and September (IORVL 2004). Scaups are diving ducks that forage
below the water’s surface, and therefore their spring arrival times depend on the availability of
open water, with the peak of northward migration from late May to early June. In the SSA, scaup
were found to be fairly evenly distributed with a dense population of 31 scaup/km².
Lesser Yellowlegs
The lesser yellowlegs is listed as Sensitive in the NWT (ENR 2011) and became of its
regulatory status was selected as a valued comment for the MGP (IORVL 2004).
The lesser yellowlegs breed in forested areas throughout the NWT. Breeding is typically in dry,
vegetated habitats, but they will occasionally breed in wet bogs and open muskegs, in open
boreal forest and in forest-tundra transitional areas. Nesting areas are typically a combination of
shallow wetlands, trees/shrubs, and open areas. Nests are typically located greater than 30 m
and less than 200 m from water bodies. Lesser yellowlegs will also nest in anthropogenic
habitats, such as seismic and gas pipeline ROW, road allowances, and mine clearings.
Modelling results indicated that 10% of the area in the SSA is effective lesser yellowlegs nesting
habitat (IORVL 2004).
Approximately 40% of the lesser yellowlegs’ range is in the NWT, and there is an estimated
population of 160,000 (ENR 2011). Population trends are unknown, though the population is
believed to be declining in southern parts of their range (ENR 2011). In the SSA, lesser
yellowlegs were recorded at a low density of 0.5 birds/100 km² during the June 2002 and 2003
aerial surveys (IORVL 2004).
Birds of Prey
Approximately 20 raptor and owl species may potentially occur in the KGH project study area.
Most bird of prey species are migrants and would only occur in the spring and summer, though
some (i.e., northern goshawk, gyrfalcon and northern hawk owl) may overwinter in the NWT.
Birds of prey may nest in the KGH project study area where suitable habitats occur. The
Mackenzie River is an important flyway for raptors, and depending on the species, nesting may
occur along the river, in trees, on cliffs, and/or on the ground. Two species of concern, the
peregrine falcon (Falco peregrinus) and the short-eared owl (Asio flammeus), may occur in the
KGH project study area.
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Peregrine Falcon
The NWT has two subspecies of peregrine falcons: the American (continental) peregrine falcon
(Falco peregrinus anatum), and the Arctic (tundra) peregrine falcon (Falco peregrinus tundrius).
The American subspecies is found below the treeline, with a large population located along the
Mackenzie River valley (ENR 2011; ENR 2010). The Arctic subspecies is found from the
treeline to the Arctic coast and Arctic Islands; it has the potential to migrate through the KGH
project study area, however, it is not expected to nest. Both subspecies are designated as
Sensitive in the NWT (ENR 2010) and as Special Concern by COSEWIC (2011); neither have a
Schedule under SARA (2011). In 2007, COSEWIC assessed both subspecies as one
subpopulation complex, though SARA included subspecies and subpopulation assessments;
the subpopulation complex assessment is what is discussed in this report.
Peregrine falcons have three main requirements:
•

proper nesting sites (e.g., cliff ledges near water);

•

nesting range (actively guarded area up to 1 km from nest); and

•

home range (hunting area up to 27 km from nest (ENR 2011).

Peregrine falcons mainly hunt birds in the air, including waterbirds and waterfowl, so important
habitats include open tundra, savannah, prairies, and waterways (ENR 2011).
The Arctic subspecies breeds along and north of the treeline, and would only be found south of
their breeding range during migration. The American subspecies breeds south of the treeline
and may nest on suitable cliffs along the Mackenzie River. Both subspecies are migratory and
are absent from the study area in winter. Specific arrival and departure dates are unknown, but
arrival in the NWT is typically from late April to early May, and departure is between August and
October. Nesting occurs throughout the Mackenzie Delta, the Mackenzie River Valley, southern
NWT, and northwestern Alberta in suitable cliff-nesting habitat (Corrigan 2002).
Surveys are conducted along the Mackenzie River valley for peregrine falcon nest sites and
nest locations are maintained in a database. From 1995 to 2005, the number of nesting pairs
with eggs in a study area along the Mackenzie River valley increased from 58 to 78, whereas in
1975, there were only 16 pairs. Also, in 2000, about 80 occupied nests were recorded along a
700 km stretch of the Mackenzie River valley, from 75 km upriver of Tulita to Inuvik. Overall, the
number of occupied nest sites appears to have increased since the 1970s and the species is
believed to have reached its maximum occupancy (Carriere et al. 2003). In the SSA, there are
more than 50 records of peregrine falcon nest sites, most of which are along the Mackenzie
River (IORVL 2004). Five peregrine falcons were recorded along the MGP corridor during spring
aerial surveys, and seven were observed along the Mackenzie River (IORVL 2004).
Short-eared Owl
The short-eared owl is listed as Sensitive in the NWT (ENR 2010), has been designated as
Special Concern by COSEWIC (2011), and is on Schedule 3 of SARA (2011).
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Short-eared owls are found in the NWT in the spring and summer months. Short-eared owls can
be found on the Arctic and alpine tundra from Alaska to Hudson Bay and observations near
Yellowknife suggest this species also breeds in some areas of the taiga and boreal forest
(ENR 2011). Hunting is in open country and requires large ranges, and are therefore most
commonly found in open grasslands, prairies, and tundra (COSEWIC 2008). Short-eared owls
nest on the ground and are the only owl species that build their own nests. Their breeding
season is directly tied to the presence of food, beginning as early as April in good years or as
late as August in famine years. Summer roost sites are often found in long grass similar in
colour to their own feathers (ENR 2011).
Short-eared owls have a large distribution in the NWT. The status of their population is
unknown, though the population is probably less than 10,000 but more than 1,000 (ENR 2011).
The exact size of the Canadian population is also unknown, but changes in local populations
suggest they are in decline and that their overall population is decreasing at a rate of 1.8% a
year (ENR 2011). The NWT population is assumed to be experiencing a similar decline. No
short-eared owls were observed during MGP field studies (IORVL 2004).
Upland Birds
Over 100 upland bird species have the potential to occur in the KGH project study area. An
upland bird refers to a bird that nests in upland, terrestrial habitat, and includes species such as
passerines, nightjars, woodpeckers, and game birds (i.e., grouse or ptarmigan). Of these
species, three have been listed as species of concern: the common nighthawk (Chordeiles
minor), olive-sided flycatcher (Contopus cooperi), and rusty blackbird (Euphagus carolinus).
Common Nighthawk
Common nighthawks have been designated as At Risk in the NWT (ENR 2010), are listed as
Threatened by COSEWIC (2011), and are on Schedule 1 of SARA (2011).
Common nighthawks are most active at sundown. Nighthawks are at the northern limit of their
range in the NWT and occur in a variety of habitats, arriving in the NWT to breed in mid-May to
early June (ENR 2010). Breeding sites include open habitats where the ground is devoid of
vegetation, such as forest clearings (including recently logged or burned areas), rocky outcrops,
peatbogs, river banks, and gravel areas (i.e., roads or quarries) (ENR 2011; COSEWIC 2007a).
Common nighthawks do not build a nest, but instead lay two eggs directly on the soil, sand,
gravel or bare rock. Fall migration to southern wintering areas occurs from mid-August to
mid-September (ENR 2010).
There is no information on numbers for this species (ENR 2011). However, common nighthawks
would likely be present in suitable habitat in the SSA.
Olive-sided Flycatcher
The olive-sided flycatcher has been listed as At Risk in the NWT (ENR 2010), designated as
Threatened by COSEWIC (2011), and is on Schedule 1 of SARA (2011).
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Habitat for the olive-sided flycatcher occurs near open areas containing tall trees or snags for
perching. Breeding occurs in semi-open coniferous and mixedwood forests along edges and
openings, often near water (COSEWIC 2007b). Olive-sided flycatchers typically arrive in the
NWT from late May to early June, and depart from late July to early August (ENR 2011).
The population of olive-sided flycatchers in North America is estimated at 1.2 million, and the
population is experiencing declines throughout their range (COSEWIC 2007b).
Rusty Blackbird
The rusty blackbird has been listed as May be At Risk in the NWT (ENR 2010), as Special
Concern by COSEWIC (2011), and is on Schedule 1 of SARA (2011).
Rusty blackbirds are medium-sized forest birds that occupy forested habitats in the NWT. Rusty
blackbirds are typically found in wetland areas during the spring, summer and fall (ENR 2011),
and congregate into flocks to migrate south for the winter. Rusty blackbirds are one of the few
bird species requiring wooded wetlands throughout the entire year and are therefore vulnerable
to negative factors affecting wetlands (Greenberg and Matsuoka 2010).
The North American population of rusty blackbirds is estimated at 2 million, though there has
been a 90% reduction in the population over the last 30 years (Greenberg and Droege 1999;
ENR 2010). There do not appear to be declines in numbers in the NWT, however, no population
data is available (ENR 2011).
3.8.1.4

Amphibians and Reptiles

One amphibian species, the wood frog, potentially occupies habitat in the KGH project study
area. Wood frogs are widespread along the Mackenzie River valley. This species is not listed as
wildlife species of concern in the NWT or in Canada.
No reptile species are known to occur in the study area.
3.8.2

Data Gaps and Constraints

The following data gaps have been identified:
•

lack of data about wildlife travel corridors and intersection of these corridors with the
KGH project; and

•

lack of site-specific data (e.g., dens) where the KGH project lies outside of the MGP
corridor.
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3.9

Hydrology

3.9.1

Baseline Conditions

The KGH project is situated within the Northern Hydrologic Region (IORVL 2004) and will cross
numerous watercourses (Figure 3.9-1). All drainages flow to the Mackenzie River from source
areas to the east. Most drainage basins are small and surface flow is seasonal and generally
short in duration.
The hydrologic characteristics are driven by the climatic patterns of the area. The climate of the
area may be defined by the Climatic Normals for Norman Wells (Environment Canada 2010) as
subarctic (Köppen “Dc”, per Miller and Thompson 1970), with long cold winters and short cool
summers. Mean annual temperature is -5.5°C, with extreme daily temperatures ranging from
-54.4°C to 35°C. Mean annual precipitation is approximately 291 mm, and the majority (166 mm
or 57%) falls as rain. The wettest months are June, July and August, while March and April are
the driest months. With a mean annual temperature below freezing, permafrost is prevalent.
During the warm summer months (May to September), the upper active layer of the ground
thaws.
Surface runoff occurs during spring freshet and as a result of summer rain events. Most of the
spring snowmelt and rainfall runs off quickly because of impermeable ground conditions
resulting from extensive permafrost. Most of the small streams in this area freeze to the bottom
in winter. Figure 3.9-2 shows measured streamflow patterns for the Hare Indian (Rabbitskin)
River near Fort Good Hope (WSC 2011).
Table 3.9-1 summarizes the regional streamflow stations operating in the area. The locations of
the stations are indicated on Figure 3.9-1.
Table 3.9-1: Regional Water Survey of Canada Stations
Station
Number

Station Name

Drainage Area
2
(km )

Period of Record

Operation

10KA008

Oscar Creek near Norman Wells

638

2005 to 2011

Continuous

10KD009

Chick Creek above Chick Lake

n/a

2005 to 2011

Continuous

10LD004

Hare Indian (Rabbitskin) River
near Fort Good Hope

n/a

2005 to 2011

Continuous

10LB004

Loon River near the Arctic Circle

n/a

n/a

n/a

10LB007

Tieda River near the Mouth

n/a

n/a

n/a

10LB006

Thunder River near the Mouth

n/a

n/a

n/a

IORVL (2004) presents methods for estimating peak and low flows for streams in the region.
Relationships are also available to determine summer and winter seasonal flows.
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Icings or aufeis are prevalent on numerous watercourses. Aufeis occurs when groundwater flow
from the active layer adjacent to the watercourse is driven to the ice surface during the early
winter where it freezes in thin layers on the surface. These icings can reach a metre or more in
thickness and spread across floodplains. The presence and extent of individual icings vary from
year-to-year depending on the late autumn rainfall, and the depth of snow cover. Icings have
been noted on Snafu Creek and Hanna River (IORVL 2004).
IORVL (2004) indicates that watercourses along the east side of the Mackenzie River are
relatively stable, with little erosion and sedimentation. This conclusion was verified by a review
undertaken for this study of recent (IORVL 2004) and historical (1972/1973) aerial photos for
selected watercourses (South Snafu Creek, Snafu Creek, Tsintu River, Jackfish Creek, Hare
Indian (Rabbitskin) River, Loon river and Tieda River) crossed by the KGH project, which
indicated little evidence of observable stream migration. IORVL (2004) also indicates that
estimated sediment loads for large watercourses like the Tieda and Hare Indian (Rabbitskin) are
less than 0.1 Mt per year. Dominant channel substrates are cobbles and gravels (IORVL 2004).
Climate change can effect air temperatures, precipitation and weather patterns and result in
changes water levels, freeze-up and thaw dates, ice thicknesses, etc. The potential for changes
in hydrology is an important consideration in establishing design discharges and water levels at
watercourse crossings.
3.9.2

Data Gaps and Constraints

There is little long-term hydrometric data to characterize stream discharges in watercourses
crossed by the KGH project. Several hydrometric stations have recently been established
(Table 3.9-1) to provide data, but the available record is short. The available record may be
insufficient to quantify the effects of climate change.
3.10

Fish and Fish Habitat

3.10.1

Baseline Conditions

The KGH project will cross numerous ephemeral and permanent watercourses. Fisheries
resources were identified and evaluated to determine the best approach to minimize effects to
fish and fish habitat. The fisheries resources in the K’ahsho Got’ine District not only have
ecological importance, but are socially and economically valuable to the local population. The
following section classifies the watercourses and identifies documented fish species that could
be affected by construction and operation of the KGH project. Additional field work will likely be
required to address data gaps from potential KGH project re-alignments and to support an
application(s) for DFO authorization(s).
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3.10.1.1

Watercourse Classification

In the northern part of the K’ahsho Got’ine District most of the watercourses entering the
Mackenzie River from the east originate on the Ramparts Plateau (IORVL 2004). The
watercourses are typically characterized by low channel slopes with gravel and cobble
substrates. In the central part of the K’ahsho Got’ine District, the majority of the watercourses
originate along the western slopes of the Franklin Mountains (IORVL 2004). The terrain is steep,
resulting in higher peak flows than in the other regions. Local groundwater conditions influence
winter flow conditions, with springs originating at the base of the Franklin Mountains, particularly
in the Norman Range area, resulting in perennial conditions for many of the large and small
watercourses (IORVL 2004).
Watercourses along the KGH project have been divided into three categories:
•

ephemeral streams that are not utilized by fish for any part of their life cycles and likely
not fish bearing: these watercourses typically consisted of a drainage area without a
defined channel, varied in size from 1 m to greater than 3 m, with dense sedges, willows
and other vegetation throughout the drainage;

•

small perennial (except in winter) streams that are potentially utilized by one or more life
cycle stages of fish during open water periods or which contribute to downstream habitat
quality: these watercourses were between 1 m and 3 m wide; with dense riparian
vegetation consisting predominantly of sedges, willow and some coniferous and
deciduous forest cover; and

•

large perennial (except in winter) streams that are utilized by one or more life cycle
stages of fish for spawning, rearing, feeding during open water periods, in addition to
migration: these watercourses are greater than 3 m in width and habitat characteristics
are anticipated to include the highest abundance of preferred fish habitat characteristics
for those species expected.

3.10.1.2

Fisheries Resources

Previous fish and fish habitat surveys have been conducted on watercourses along the KGH
project. The majority of that information was summarized in the MGP (IORVL 2004). A variety of
fish species are documented along the KGH project and each with different habitat
requirements (Table 3.10-1).
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Table 3.10-1: Habitat Requirements and Life Cycle Information for Fish Species Documented
in Watercourses Along the KGH Project
Name
Arctic cisco
Coregonus autumnali

Arctic grayling
Thymallus arcticus

Spawning
Anadromous; migrate upstream JulySept
1-10 m depth
Cobble, gravel, fines
Swift velocity
0-5°C
August-October
Spawn in tributaries to the Mackenzie
River
Move downstream in early October after
spawning
<1 m depth
Gravel
30-150 cm/s velocity
8-16°C
>4 mg/L dissolved oxygen

Arctic lamprey
Lethenteron japonicum

April-June
Usually in small tributaries, mainstems
or lakes
Normally anadromous, also freshwater
Late May-early July
Streams with moderate flow out of the
main current
12.5°-15°C
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Adult
Holding/Feeding
<2 m depth in summer

Overwintering
Overwinter in delta

>5 m depth all year

>2 m depth

Newly emerged larvae are swept
downstream by spring floods
High lake presence
Use estuaries as nursery areas
<2 m depth in spring
2-10 m depth in fall

<10 m depth
Boulder, cobble, gravel
Association with substrate and instream
vegetation for cover
20-80 cm/s velocity

<15 cm/s velocity
0.6-4.8 mg/L DO
Usually in lakes, lower river reaches,
deep pools and spring fed areas
Areas with spring water are very
important

Eggs hatch April-July
<1 m depth
Cobble, gravel, fines

Characteristically found in clear water or
at the confluence of clear water
tributaries

Fry/Juvenile Rearing/Feeding
Eggs hatch in spring

Association with instream vegetation and
organic debris for cover
<50 cm/s velocity

10-12°C
>1.4 mg/L DO
Northern rivers and streams
Parasitic

Move downstream into ocean or lake

Ammocoetes burrow into soft stream
margins
Transformation into adults occurs in fall
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Name
Broad whitefish
Coregonus nasus

Spawning
Adromous; migrate upstream August

Middle Channel thought to be the most
important migration route
Move quickly upstream in Mackenzie
River to spawning areas
Gravel areas
0-2°C

Adult
Holding/Feeding
Congregate in deep eddies of major
channels at the north end of the
Mackenzie River south of the delta in
mid- to late-August
Occupy fresh and brackish waters

Overwintering
After spawning, move downstream to
outer delta

Juveniles overwinter in near-shore of
delta areas

May also spawn in lakes

Burbot
Lota lota

Often spawn under ice

Usually spawn in lakes, might move into
rivers for spawning
In rivers; low velocity areas in channels
and inside channels behind deposition
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Eggs hatch in spring

Larvae carried downstream with flood
waters
Estuaries are used as nursery areas
High lake presence in the delta
Starting at age 2-4 young move into lakes
during June-July
Juveniles depart overwintering areas early
summer
Disperse either upstream into summer
feeding areas in creeks and lakes of
Richards Island and the Tuktoyaktuk
Peninsula
May also move downstream to the delta in
September

October-November

Post-spawning movement downstream
in Mackenzie River in OctoberNovember
<5 m depth
Boulder, cobble, gravel, fines
<122 cm/s velocity
0.5-4°C
6.5 mg/L DO
December-March

Fry/Juvenile Rearing/Feeding

>5 m all year
Bedrock, boulder, cobble, gravel, fines
May use substrate for cover
<30 cm/s velocity
>7.25 mg/L DO
Usually in deep lakes, but in the north,
burbot are found in large rivers
Prefer temperatures of 10-12°C; but
generally avoid temperatures above
13°C
In northern rivers; typically associated
with main channels and appear to
prefer turbid water
In Mackenzie Delta; burbot regularly
enter brackish water in summer but
return to rivers in the fall

See spawning requirements

Eggs hatch February-June
<5 m depth in spring
5-10 m depth in fall
Cobble, gravel, fines
16-20°C
>7.25 mg/L DO
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Name
Cisco
Coregonus artedii

Flathead chub
Platygobio gracilis
Emerald shiner
Notropis atherinoides
Inconnu
Stannous leucichthys

Spawning
Late October to December
5° to 2°C
variety of substrates
1-3 m
Not well known, likely summer

Adult
Holding/Feeding
Mostly lakes, occasionally large rivers

Smaller streams
June to August

Turbid waters in the main channels of
large rivers
Backwaters or river margins
Pelagic or open water

Broadcast spawner; generally 1-5 m
depth

Lakes or large rivers
Fluvial and anadromous (brackish
water) populations

Coarse material and low proportions of
silt, but also clay/compacted sand
50-140 cm/s velocity

Back water areas of rivers; lakes
Generally prefer clear water for feeding
habitat

Overwintering
At shallow depths, spring-early summer
move into deep waters

Hatching within days of fertilization

Main channels of delta, near-shore
areas or outer delta, delta lakes (lower
Mackenzie populations)
Mainstem Mackenzie and Liard rivers

Eggs hatch in spring

Great Slave Lake (lake populations)

Larvae drift downstream

Lake Trout
Salvelinus namaycush

Begins spawning migration from lakes
to streams in spring
0.5-2 m depth
Bedrock, boulder, cobble, gravel
3-15 cm/s velocity
>6 mg/L DO
September-October
Generally spawn in lakes
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Larvae float at the water surface

Use side channels south of the Mackenzie
Delta as nursery areas
Older juveniles disperse between Shingle
Point and Tuktoyaktuk Harbour

Late September-mid-October

Lake Chub
Couesius plumbeus

Hatching in April or May

Offshore during the summer near the
surface, moving inshore in autumn

1-6°C

Rapid post spawning movement
downstream in October-November
June to mid-August

Fry/Juvenile Rearing/Feeding

Preference to lakes, but also capable of
living in rivers and streams

1->10 m depth
0-24 cm/s velocity
Pelagic zones of large lakes,
sometimes in large rivers
High association with instream organic
debris and substrate for cover

Matures at age 3 or 4

2->5 m depth pools in rivers; lakes

Eggs hatch March-June
<1-2 m depth in spring
2-5 m depth all year
Cobble, gravel
9.75 mg/L DO
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Name
Lake Whitefish
Coregonus clupeaformis

Least cisco
Coregonus sardinella

Longnose sucker
Catostomus catostomus

Spawning
<1 m to >10 m depth
Boulder, cobble, gravel
1-12°C; generally <8°C
September-January
Generally found in lakes; occasionally
found in rivers
In the Mackenzie; pre-spawning
movement similar to broad whitefish
Move from delta lakes in June-July into
Mackenzie River channels
Post spawning downstream movement
to overwintering sites in deeper delta
channels and outer delta near-shore
area occurs in October and early
November
Early October
Clear streams
Gravel substrates
Shallows of rivers or along lake shores
May-early July
Creeks, beach spawning in lakes

Adult
Holding/Feeding
5->10 m depth all year
Gravel, fines
8-14°C
7.75 mg/L DO
Generally found in lakes; occasionally
found in rivers

Overwintering
Deepwater habitat (>10 m)

Generally found in lakes, occasionally found
in rivers
Move to overwintering areas from delta lake
systems in September

Lakes and streams

Lakes, rivers, lowest reaches of tributary
streams
Eggs hatch following spring

Estuaries, plume of home river

Rivers and generally deep lakes
Clear cold waters, occasionally in
brackish water

Deep water areas with suitable oxygen
levels

Maturity reached at age 4 to 6
Eggs hatch after 8-14 days.

Streams and rivers

Move to lakes after hatching
Fry live in the top 150 mm within 2 m of
shoreline
Juveniles in lentic waters and shallow,
weedy waters
Eggs hatch Mar-Apr, during ice break up

Little migratory movements

Quiet, shallow waters in vegetated areas of
streams or brackish waters
Mature in the first year

30-45 cm/s velocity

Ninespine stickleback
(Pungitius pungitius)

Late September to early November
Gravel shallows in lakes, or gravel in
streams
Summer
May spawn more than once in a season
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April-May
<2 m depth in spring
2->10 m depth all year
Gravel, fines
8-14°C
7.75 mg/L DO

>5°C
<1 m depth

Mountain whitefish
Coregonus sardinella

Fry/Juvenile Rearing/Feeding

Lakes and larger rivers
Small turbid pools and cold deep lakes
Brackish or freshwater lakes and
streams
Streams: vegetated areas in quiet
waters
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Name
Northern Pike
Esox lucius

Spawning
<1 m depth
Fines
High association with vegetation for
cover
2-18°C
>3 mg/L DO
May-June

Adult
Holding/Feeding
<10 m depth all year
Fines
>5 mg/L DO

Overwintering
Deep water areas

Lakes and slack water areas
High association with instream
overvegetation and overhead cover
Clear, warm, slow, heavily vegetated
rivers and lake bays

Round whitefish
Prosopium cylindraceum

Slimy Sculpin
Cottus cognatus
Walleye
Stizostedion vitreum

Streams, freshwater ponds
Early to Late June
Littoral areas over bottoms covered with
organic debris
Late September to October
Gravelly shallows of lakes or river
mouths
Occasionally in rivers and brackish
water
Spring, after breakup
May and early June
Cobble in shallow water
<2 m depth
Bedrock, boulder, cobble, gravel, fines
4-12°C
>5 mg/L DO
April-June
Stream and lake bottoms

White sucker
Catostomus commersoni

Inlets, outlets, small creeks, and rivers
with shallow riffles
10°C
Mid May to early July
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Eggs hatch after 10-21 days
<2 m depth in spring
2-5 m depth in fall
Gravel, fines
>3 mg/L DO
0-30 cm/s

River flood-plains, marshes and lake
bays

Pond smelt
Hypomesus olidus

Fry/Juvenile Rearing/Feeding

Lakes and slack water areas
High association with instream vegetation
and overhead cover
Clear, warm, slow, heavily vegetation rivers
and lake bays
Hatch in about 18 days at 10°C

Lakes and streams

Moderate to deep lakes

Hatching in spring
Near or beneath rocks

Rocky or gravel substrates
Lakes and cool rocky streams
Underneath and between rocks
<5 m depth all year
5-10 m depth summer
Cobble, gravels, fines
0-40 cm/s
Use of instream organic debris and
overhead cover
>3 mg/L DO

Little season variability in lakes

Hatch 30 days after spawning
Gravel/cobble substrates in streams

Deeper, calm water areas

Warmer, shallow lakes bays and
tributary rivers of larger lakes

Return to lakes once spawning is
completed

Eggs hatch 12-18 days after spawning
<5 m depth in spring
5-10 m depth in fall
Gravel, fines
High use of instream organic debris and
substrate for cover
Prefer areas of warm water
>5 mg/L DO
Hatching after 2 weeks

Pools and areas of slow to moderate
velocity

Remain in gravel for 1-2 weeks
Moderate stream velocity (fry)

Page 71

GNWT
Project Description Report: Mackenzie Valley Highway
K’ahsho Got’ine District
January 2012

Name

Spawning
Beach spawning in lakes
<30 cm
14-90 cm/s

Adult
Holding/Feeding
Use of debris and other cover, deep
pools when other cover is not available
Optimum pool to riffle/run ratio is 1:1

Overwintering

Fry/Juvenile Rearing/Feeding
Fry begin to migrate back to the lake after a
month
Juveniles feed on mainly benthic
invertebrates

Able to survive turbid waters, but prefer
clear streams and lakes

Shallow water with gravel bottom

Source: IORVL 2004, Nelson and Paetz 1992 and Scott and Crossman 1973
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Fish Species, Life History and Habitat Preference
Arctic Cisco
Arctic cisco (Coregonus autumnali) is an anadromous fish species related to the whitefish family
that inhabit the coastal waters of the Arctic Ocean and estuarial waters. They are typically found
in water depths greater than 5 m and primarily feed on crustaceans and small fish, such as
sculpins, smelts and whitefish. Between July and September they migrate up the Mackenzie
River and spawn in its tributaries. Spawning occurs from August to October in swift flowing
water over coarse substrates. Like all whitefishes, the eggs are broadcast and abandoned
(Scott and Crossman 1973). Cisco move back downstream in early October after spawning to
overwinter in coastal waters and estuarial waters.
Arctic Grayling
Arctic grayling (Thymallus arcticus) are found in freshwater streams and lakes throughout
Alaska, Yukon, NWT, Nunavut and the northern portions of British Columbia, Alberta,
Saskatchewan and Manitoba (Scott and Crossman 1973). They typically inhabit clear waters of
rivers, creeks and lakes with coarse substrates. Riverine habitat is characterized by cold water
with abundant pool habitat (Hubert et al. 1985). Grayling feed on a broad assortment of
invertebrates, but mainly aquatic and terrestrial insects. Spawning occurs from April to June and
coincides with the breaking up on small streams. Grayling migrate from ice-covered lakes and
large rivers to small gravel or cobble bottom tributaries (Scott and Crossman 1973). Spawning
usually takes place over gravel substrate with transition areas between the lower end of a riffle
and a pool (Hubert et al. 1985). However, Arctic grayling has also been observed spawning over
mud-bottoms and in shallow backwaters areas with no specific substrate selection
(Hubert et al. 1985). Grayling overwinter in larger rivers or pools spring fed areas.
Arctic Lamprey
Arctic Lamprey (Lethenteron japonicum) are an anadromous species that are found along
coastal waters and in rivers flowing into the Arctic Ocean like the Mackenzie River. Arctic
lamprey are parasitic and have been known to prey on pygmy whitefish, lake trout, lake
whitefish, chinook salmon, cisco, longnose sucker and burbot. Arctic lampreys spawn from late
May to early June in areas of the main current of moderate flow (Scott and Crossman 1973).
Nests are built by both species on coarse substrate that vary from a mere depression in the
gravel to a pit 75 mm deep (Scott and Crossman 1973). Arctic lamprey overwinter in the deep
sections of the Mackenzie River, coastal waters and estuarial waters.
Broad Whitefish
Broad whitefish (Coregonus nasus) are found in the fresh and brackish waters of the Arctic
drainages of the northwestern North America. Broad whitefish are not well known, partly
because of confusion with other whitefish species and their northern distribution (Scott and
Crossman 1973). Whitefish food consists of bottom organisms, such as insect larvae, small
mollusks and crustaceans. Broad whitefish migrate up river to broadcast spawn over gravel
substrates in July and August. They move back downstream between October and November
and overwinter in the lower reaches of the Mackenzie River and estuarial waters (Scott and
Crossman 1973).
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Burbot
Burbot (Lota lota) are found in freshwater environments throughout North America. In northern
rivers, burbot are typically found in main channels and appear to prefer turbid water. In the
Mackenzie Delta, burbot regularly enter brackish water in summer but return to rivers in the fall
(Scott and Crossman 1973). Juvenile burbot feed primarily of aquatic insects, crayfish and
molluscs, while adults feed exclusively on other fish. Spawning occurs in mid-winter under the
ice from January to March (Scott and Crossman 1973). Burbot are unique by spawning in rivers
and lakes during the winter under ice. They prefer to spawn in shallow water over gravel
substrate.
Cisco
Cisco (Coregonus artedii) has an extensive North American distribution and is typically found in
lakes, although may be found in large rivers. It is a pelagic species, usually forming large
schools in mid-water depths (Scott and Crossman 1973). They are found at shallow depths in
spring and early summer, eventually moving into deep waters over the winter. Cisco are
basically plankton feeders but will eat a variety of foods, aquatic and terrestrial insects. Cisco
spawn from late October to December in water depth less than 3 m over a variety of substrates
(Scott and Crossman 1973).
Flathead Chub
Flathead chub (Platygobio gracilis) can be found throughout west central North America from
New Mexico to the Mackenzie River delta. Flathead chub are typically found in turbid flowing
waters in main channels of large rivers throughout the range and will move into small rivers to
spawn (Scott and Crossman 1973). Small schools will congregate in scour holes behind woody
debris and boulders (Stewart and Watkinson 2007). They feed on a variety of terrestrial and
aquatic insects, fish and even small rodents (Scott and Crossman 1973). Not much is known
about its life cycle, but from limited information spawning is assumed to take place in the
summer.
Emerald Shiners
Emerald shiners (Notropis atherinoides) occur in many lakes and rivers throughout central
Canada and United States. Emerald shiners are pelagic or open water swimmer that tend to
occur offshore during the summer months near the surface in schools (Scott and Crossman
1973). Emerald shiners prefer pools and runs with sand or gravel substrates (Nelson and Paetz
1992). In the fall, they congregate near shore eventually moving into deep water for
overwintering. Emerald shiners feed on micro-crustaceans, midge larvae and algae. Spawning
occurs between late spring to early summer (Scott and Crossman 1973).
Inconnu
Inconnu (Stenodus leucichthys) are found in northwestern North America, ranging from the
Bearing Sea drainages of Alaska, the coastal river of the NWT, through the southern Yukon and
northern British Columbia and the Mackenzie River and Great Slave Lake. Not much is known
about the biology of the species (Scott and Crossman 1973). The inconnu are anadromous in
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coastal areas migrating up freshwater streams to spawn. However, in inland lakes such as the
Great Slave, the species remains fresh water throughout the lifecycle. Spawning likely occurs in
late summer or early fall (Scott and Crossman 1973).
Lake Chub
Lake chub (Couesius plumbeus) are found in lakes, rivers and small creek throughout Canada
and are often extremely abundant (Scott and Crossman 1973). They prefer cool water and live
in a wide range of depths from shallow stream, rocky habitat along lakeshores to depth of 178 m
in Lake Superior (Stewart and Watkinson 2007). They feed on crustaceans, aquatic insects and
algae. Spawning occurs from April to mid-August depending on latitude (Nelson and Paetz
1992, Stewart and Watkinson 2007). Lake chub deposit non-adhesive eggs among cobble and
boulder substrate (Stewart and Watkinson 2007).
Lake Trout
Lake trout (Salvelinus namaycush) belong to the char family and are widely distributed in
northern North America. They typically inhabit deep cold lakes in the southern part of its
Canadian range. However, in the NWT trout occurs in shallow lakes and in rivers (Scott and
Crossman 1973). Lake trout are predaceous and feed on a variety of organisms that include
crustaceans, aquatic and terrestrial insects, and many fish species. Spawning usually occurs
over large boulder bottoms at a variety of depths. In rare instances, spawning may occur in
rivers (Scott and Crossman 1973).
Lake Whitefish
Lake whitefish (Coregonus clupeaformis) are found from the Atlantic coastal watersheds across
Canada to British Columbia and the Yukon, NWT and Alaska (Scott and Crossman 1973). Lake
whitefish are typically found in lakes, but are occasionally found in rivers. Lake whitefish are
bottom feeders consuming a variety of bottom-living invertebrates and small fish. In June and
July, Lake whitefish move from the delta lakes into the Mackenzie River channels and spawning
occurs in the fall. River spawning populations generally prefer shallow run habitats or rapids
with gravel/cobble substrate (Ford et al. 1995). Fine substrate is generally avoided and clean
gravel substrate is ideal for egg incubation (Ford et al. 1995). After spawning the whitefish move
back downstream to overwintering sites in the outer delta region in October and November
(Scott and Crossman 1973).
Least Cisco
In Canada, the least cisco (Coregonus sardinella) are found in many inland waters (Mackenzie
River) and arctic coastal waters. The anadromous species migrates up river from its coastal
areas in the spring and summer (Scott and Crossman 1973). Coastal populations feed primarily
on plankton and crustaceans while river populations also feed on aquatic and terrestrial insects.
Like many species of whitefish, they spawn in the fall usually in September and October (Scott
and Crossman 1973). The fish spawn in shallow rivers and lakes shores over sand or gravel.
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Longnose Sucker
Longnose sucker (Catostomus catostomus) are found in rivers and lakes throughout Canada
with the exceptions of eastern Labrador, Newfoundland and the extreme southwestern British
Columbia. Longnose suckers are generally restricted to freshwater (Scott and Crossman 1973).
However, they have been reported in brackish water at the mouths of arctic streams. Longnose
suckers spawn in the spring over gravel substrate and in depths ranging from 0.15 m to 0.28 m.
In areas where both longnose sucker and white sucker occur together, longnose suckers spawn
first (Stewart and Watkinson 2007). They are bottom feeders consuming molluscs, crustaceans,
insects and worms (Scott and Crossman 1973).
Mountain Whitefish
Mountain whitefish (Prosopium williamsoni) are a migratory sportfish common in all major river
systems along the Rocky Mountains of Canada (Scott and Crossman 1973; Nelson and Paetz
1992; Joynt and Sullivan 2003). They typically prefer large river streams over small ones and
tend to inhabit the upper 5 m of the water body (Nelson and Paetz 1992). Mountain whitefish
use schooling as their primary protection technique and often utilize shoreline habitat to feed
and hold (Scott and Crossman 1973). In addition, they can be found holding at the downstream
end of riffle sections in the spring, summer and fall, moving to deeper, calm pool habitats for
overwintering (Joynt and Sullivan 2003). Spawning typically occurs in late fall/winter and
requires coarse, clean cobble/gravel substrate to scatter their eggs over (Scott and
Crossman 1973).
Ninespine Stickleback
Ninespine stickleback (Pungitius pungitius) are found in streams, lakes and coastal waters
throughout the Northern Hemisphere. Adults do not have a strong attraction for root aquatic
plants, as do the adults of brook stickleback, preferring open water (Scott and Crossman 1973).
Spawning occurs during the summer months and like other stickleback, the male builds a nest
attached to vegetation (Stewart and Watkinson 2007). They feed primarily on aquatic insects
and crustaceans.
Northern Pike
Northern pike (Esox lucius) are found throughout the Northern Hemisphere where it is primarily
a fresh water fish, but it is also found in weak brackish water in the Baltic Sea (Scott and
Crossman 1973). They are generally found in clear, warm, slow, meandering, heavily vegetated
rivers or warm, weedy bays of lakes. Spawning occurs soon after the ice is off rivers and lakes.
Spawning takes place in areas of flooded vegetation. Pike are broadcast spawners and the
adhesive eggs are scattered over vegetation (Stewart and Watkinson 2007). Adults are
predaceous, consuming primarily fish, but opportunistically feed on frogs, crayfish, mice,
muskrats and ducklings. Overwintering occurs in the deeper areas of lakes and rivers (Scott and
Crossman 1973).
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Pond Smelt
In Canada, pond smelts (Hypomesus olidus) are found in the Peel River, Yukon, and the
Mackenzie River from Inuvik to Great Bear Lake of the NWT. Spawning occurs in streams and
ponds from April to May in littoral areas with organic cover bottoms (Scott and Crossman 1973).
Round Whitefish
Round whitefish (Prosopium cylindraceum) are found in both fresh and brackish waters
throughout Alaska, Yukon, and the NWT. Round whitefish are typically found in moderate to
deep lakes and eat a variety of benthic invertebrates including small molluscs. Spawning takes
place in late September to late October over gravel substrate in shallow areas of lakes and
rivers (Scott and Crossman 1973).
Slimy Sculpin
In North America, the slimy sculpin (Cottus cognatus) occupies the more northerly waters. Slimy
sculpin are generally found in cool rocky streams and live between and under rocks (Nelson and
Paetz 1992). They feed on aquatic insects, crustaceans, small fish and plant material (Nelson
and Paetz 1992). Spawning occurs in May and early June with the male preparing a nest site
under a rock (Nelson and Paetz 1992).
Walleye
Walleye (Stizostedion vitreum) typically occur in fresh water and are found in the Mackenzie
River to the delta. The preferred cover types for juvenile walleye include turbid regions of the
river, dark waters, logs and bank margins (Ford et al. 1995). Adult walleye prefer deep and
turbid rivers with ample hiding cover associated with turbid and dark areas (Scott and Crossman
1973). As adults, walleye feed on a variety of fish species dependent on availability. Spawning
usually begins after ice breaks up between April and June depending on latitude and water
temperature. In streams, spawning occurs over coarse bed material with good flows or on
boulder, to coarse-gravel shoals of lakes Scott and Crossman 1973).
White Sucker
White sucker (Catostomus commersoni) are found throughout the majority of North America
with the furthest north occurrences associated with the Mackenzie River delta. Juvenile white
suckers prefer shallow backwater areas and riffle habitat with moderate water velocity
(Twomey et al. 1984). Adult suckers tend to gather in deep pools with low to moderate velocities
(Twomey et al. 1984). Optimal white sucker habitat is a pool to riffle ratio of 1:1 (Twomey et al.
1984). White suckers prefer to spawn in shallow creeks with gravel bottoms at depths from
0.20 m to 0.25 m (Twomey et al. 1984).
The predominant fish habitats observed within the watercourses assessed along the KGH
project would provide spawning and incubating, rearing, and adult feeding and holding habitat
for northern pike, whitefish species, Arctic grayling, burbot, and sculpin species (IORVL 2004).
Actual species presence would be dependent on several habitat and watershed characteristics.
Watercourses along the KGH project are unlikely to provide major overwintering habitat, with
the exception of the Loon, Hare Indian (Rabbitskin) and Hanna Rivers.
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3.10.1.3

Stream Crossing Site Reconnaissance

A total of 122 potential watercourse crossings were identified along the KGH project using the
1:50,000 National Topographic Series base maps (Table 3.10-2). The watercourse crossing
locations are presented in Appendix B. A preliminary fish habitat reconnaissance field survey
was conducted 14 and 15 July 2011. The survey involved a low level helicopter flight along the
KGH project to verify and observe watershed conditions upstream and downstream of the
crossing sites for potential to support fisheries resources. Of these, 98 were identified as
ephemeral streams that generally drain terrestrial upland areas or small, shallow lakes or
ponds, most of which do not provide suitable fish habitat features (Photo 1). Eleven crossings
were identified as being small perennial streams. Channel and stream flow characteristics will
be used to properly size culverts at the crossing locations without impeding fish passage
(Photo 2). The remaining 13 watercourses were identified as large perennial streams and will
require a permanent bridge structure (Photo 3). The southern portion of the KGH project
overlaps the winter road. Nine of the watercourses along the winter road have been crossed
with permanent clear span bridges. These existing bridge crossings will be incorporated into the
KGH project.

Photo 9: Loon River.
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Table 3.10-2: Preliminary Stream Crossings
Crossing

Easting

Northing

Name

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

554947
555058
554043
553930
553129
552415
552188
551956
551655
551374
551344
551333
550736
550997
550906
543176
539498
537000
535406
534728
534525
533805
533663
532653
532589
532416
531299
530933
530394
529967
529934
529611
526125
524181
522944
522832

7279742
7280297
7282775
7283115
7283838
7284450
7284731
7285018
7285453
7285856
7285897
7285911
7286867
7287862
7288524
7300737
7304007
7305567
7306902
7308186
7308700
7310528
7310890
7313453
7313706
7314169
7317580
7318692
7319585
7320539
7320655
7320897
7321765
7324445
7334532
7338283

Unnamed Stream
Unnamed Stream
Hanna River
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Gibsons Creek South
Gibsons Creek North
Unnamed Stream
Overflow Creek
Chick Creek
Donnelly River
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Denise (Snafu) Creek
Unnamed Stream
Unnamed Stream
Unnamed Stream
Rachelle Creek
Unnamed Stream
Unnamed Stream
Tsintu River
Lynn Creek
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Watercourse
Classification
Ephemeral
Ephemeral
Large Perennial
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Small Perennial
Small Perennial
Ephemeral
Small Perennial
Large Perennial
Large Perennial
Ephemeral
Small Perennial
Small Perennial
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Large Perennial
Ephemeral
Ephemeral
Ephemeral
Large Perennial
Ephemeral
Ephemeral
Large Perennial
Large Perennial

Fisheries Potential
Non Fish-Bearing
Non Fish-Bearing
Fish Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Seasonally Fish-Bearing
Seasonally Fish-Bearing
Non Fish-Bearing
Seasonally Fish-Bearing
Seasonally Fish-Bearing
Seasonally
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Seasonally Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Seasonally Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Seasonally Fish-Bearing
Seasonally Fish-Bearing

Potential Fish Act
Authorization
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Crossing Type
Drainage Culvert
Drainage Culvert
Existing Bridge
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Existing Bridge
Existing Bridge
Drainage Culvert
Existing Bridge
Single Span Bridge or Large Diameter Culvert
Existing Bridge
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Existing Bridge
Drainage Culvert
Drainage Culvert
Drainage Culvert
Existing Bridge
Drainage Culvert
Drainage Culvert
Existing Bridge
Existing Bridge
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Crossing

Easting

Northing

Name

37
38
39
40
41
42
43
44
45

522824
522788
522724
522714
522699
520814
521183
520652
520798

7338603
7339772
7341901
7342209
7342724
7349616
7351074
7352762
7354601

46

520720

7355361

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

519535
519439
518198
518142
517303
517118
516780
515348
513889
513629
511392
511013
510701
510444
509169
508836
507988
507122
506713
505969
505176
500626
499985
498739
493381
491702
488616

7357571
7357689
7359978
7360086
7361675
7361931
7362482
7364574
7367025
7367334
7370986
7371629
7372159
7372596
7374637
7375163
7376415
7377365
7377789
7378568
7379577
7384533
7385227
7386577
7393856
7395022
7397253

Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Jackfish Creek
Unnamed Stream
Unnamed Stream
Unnamed Stream
Hare Indian
(Rabbitskin) River
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Loon River
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
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Watercourse
Classification
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Large Perennial
Ephemeral
Ephemeral
Ephemeral

Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Seasonally Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing

Large Perennial

Fish Bearing

Yes

Multi-span Bridge

Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Small Perennial
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Small Perennial
Large Perennial
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral

Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Seasonally Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Fish Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing

No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Large Diameter Culvert or Arch Structure
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Multi-span Bridge
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert

Fisheries Potential

Potential Fish Act
Authorization
No
No
No
No
No
No
No
No
No

Crossing Type
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Single-span Bridge or Large Diameter Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
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Crossing

Easting

Northing

Name

74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

486804
485549
477975
477266
477217
475803
473737
465328
467825
467710
472631
461791
461399
461328
461023
460872
459242
458441
458710
458359
458237
457973
457183
456989
456382
456001
455551
453814
452704
452455
451633
451311
449549
448819
448643
447807
447230
446809

7398993
7399969
7407281
7407994
7408044
7409466
7411851
7420601
7417695
7417818
7412921
7428421
7430052
7430477
7432296
7432853
7435161
7441166
7446132
7449611
7450010
7450495
7452031
7452241
7452904
7453445
7454361
7456085
7457224
7457516
7458571
7458884
7460616
7461324
7461489
7462000
7462415
7462796

Tieda River
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Payne Creek
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream

S:\Project Ce\Other\PT100022\fin rpt-PT100022-11jan12-mjohnson.docx

Watercourse
Classification
Large Perennial
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Large Perennial
Large Perennial
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Large Perennial
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral
Ephemeral

Fisheries Potential
Seasonally Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Seasonally Fish-Bearing
Seasonally Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Seasonally Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing

Potential Fish Act
Authorization
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Crossing Type
Multi-span Bridge
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Single-span Bridge or Large Diameter Culvert
Single-span Bridge
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Single-span Bridge
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert
Drainage Culvert

Page 81

GNWT
Project Description Report: Mackenzie Valley Highway
K’ahsho Got’ine District
January 2012

Crossing

Easting

Northing

Name

112
113
114
115
116
117
118
119
120
121

445112
444951
443654
443158
442782
442651
442171
441348
441065
440214

7463863
7463966
7464585
7464907
7465194
7465297
7465579
7466440
7466684
7467780

Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
Unnamed Stream
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Watercourse
Classification
Ephemeral
Ephemeral
Small Perennial
Ephemeral
Ephemeral
Ephemeral
Small Perennial
Ephemeral
Ephemeral
Ephemeral

Fisheries Potential
Non Fish-Bearing
Non Fish-Bearing
Seasonally Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Seasonally Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing
Non Fish-Bearing

Potential Fish Act
Authorization
No
No
Yes
No
No
No
Yes
No
No
No

Crossing Type
Drainage Culvert
Drainage Culvert
Large Diameter Culvert or Arch Structure
Drainage Culvert
Drainage Culvert
Drainage Culvert
Large Diameter Culvert or Arch Structure
Drainage Culvert
Drainage Culvert
Drainage Culvert
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Photo 10: Aerial view of ephemeral watercourse, Crossing 1.

Photo 11: Aerial view of small perennial watercourse, Crossing 34.
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Photo 12: Aerial view of large perennial watercourse, Crossing 49.
Results of previous surveys within the KGH project study area were summarized in MGP
(IORVL 2004). Fish listed in the fisheries resource section were all sampled along the MGP
corridor. Actual fish presence at a proposed crossing would depend on several habitat and
watershed characteristics. The majority of the watercourses would not likely provide
overwintering habitat because of complete freezing to the bottom of the channel.
3.10.2

Data Gaps and Constraints

Further site investigations will be required to provide a more complete inventory of habitat
conditions, as well as fish presence and relative abundance in watercourses that will be crossed
along the KGH project.
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4.0

SOCIO-ECONOMIC OVERVIEW

4.1

Regional and Communities Overview

4.1.1

Introduction

The K’ahsho Got’ine District is one of three Districts established in the SSA under the Sahtu
Dene and Métis Comprehensive Land Claim Agreement, settled in 1993. With the other two
Districts, Tulita and Deline, the SSA consists of approximately 283,171 km2 in the NWT. There
are two communities in the K’ahsho Got’ine District which are Fort Good Hope and Colville
Lake; their locations are shown on Figure 4.1-1.
Fort Good Hope or Radilih Koe (“home at the rapids”) was established in 1805 as the first fur
trading post on the lower Mackenzie River. It was relocated several times before the present
location was created in 1839. It is 27 km below the Arctic Circle, 805 miles northwest of
Yellowknife, and downstream of the Ramparts Rapids, on the Mackenzie River (Legislative
Assembly 2011; SLUPB 2010a).
Fort Good Hope is accessible year round by air from Norman Wells and Inuvik. Bulk supplies
and food are delivered by barge during the summer months. In the winter, Fort Good Hope is
connected to the Mackenzie Highway system by a winter road (Legislative Assembly 2011).
The community economy is based on traditional activities including hunting and trapping. Wage
employment is primarily in government agencies as well as local businesses and services.
Colville Lake or K’abami Tue (“ptarmigan net lake”) is smaller (population 147) than Fort Good
Hope (population 567). The settlement was originally an outpost camp where several families
had established their homes. Located 745 air miles northwest of Yellowknife, organization of the
community began in 1962 when the Roman Catholic Mission was created there. Coville Lake is
now home to Behdzi Ahda First Nation, one of the most traditional communities in the NWT, and
continues to be an important fishing and trapping area. The community economy is based on
game hunting, fishing and trapping with some tourism (Legislative Assembly 2011;
SLUPB 2010a).
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4.1.2

Land Ownership and Governance

The SSA was established through the Sahtu Dene and Métis Comprehensive Land Claim
Settlement Agreement Legislation which took effect in 1994. The SSA is approximately
280,200 m2 in size. The majority of the land and subsurface rights are held by the Crown or
Federal Government. The land claim settlement agreement provides the Sahtu Dene and Métis
beneficiaries with fee simple title to 41,400 km2 of land which also includes approximately
2,000 km2 of subsurface resource rights.
Control and administration of Settlement lands is the responsibility of the district land
corporations through the Master Land Agreement. The district corporations are:
•

K’ahsho Got’ine District Lands Corporation,

•

Tulita District Lands Corporation; and

•

Deline Lands Corporation.

The Sahtu Dene and Métis Comprehensive Land Claim Agreement ensures the right of the
Sahtu Dene and Métis to hunt, fish, and exclusively trap throughout the SSA. The agreement
also guarantees the participation of the Sahtu Dene and Métis in:
•

the management of renewable resources;

•

land use planning in the SSA;

•

regulation of land and water use; and

•

environmental reviews and impact assessments in the Mackenzie Valley.

The Sahtu Dene Council is the Tribal Council for the SSA and functions as the political body in
the Sahtu in matters related to treaties and the Indian Act.
Within the K’ahsho Got’ine District, there are three land corporations which oversee the surface
lands under the land claim agreement on behalf of the District beneficiaries and represent the
communities in discussions related to land access and benefit agreements. The three
corporations are:
•

Yamoga Land Corporation (Fort Good Hope);

•

Fort Good Hope Métis Land Corporation; and

•

Ayoni Keh Land Corporation (Colville Lake).

Fort Good Hope is also known as the Charter Community of K’ahsho Got’ine and is currently
governed by the K’ahsho Got’ine Charter Community Council. This system is a combination of a
municipal and Band governance, with a Chief/Mayor and a Council in place.
The communities are in self-government negotiations with the federal and territorial
governments.
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4.1.3

Population

The population of Fort Good Hope was 567 in 2009; the population of Colville Lake was 147
(Figure 4.1-2). The Fort Good Hope population has declined by an average of 1.6% per year
over the 1996 to 2009 period. The number of people over 60 years of age increased by an
average of 1.3% per year and the number of individuals under 15 declined by an average of
5.7%. The largest decline in the Fort Good Hope population occurred between 1996 and 2004
when the population declined from 699 to 553; since then, population changes in Fort Good
Hope have been both positive and negative with a total 2.5% gain between 2004 and 2009.
Colville Lake, over 1996 to 2009, increased in population by 3.9% per year on average and the
population under 15 increased an average of 4.9% per year. In Fort Good Hope, 41% of the
population is under 25, whereas in Colville Lake, 52% of the population is under 25
(Figure 4.1-3). An increase in the number of young children in both communities is illustrated in
Figure 4.1-3 by the higher numbers of individuals aged 0 to 4 years compared to the 5 to 9 or
the 10 to 14 age categories. The two communities are predominately Aboriginal and there are
more men in the communities than women (Table 4.1-1).
Table 4.1-1: Gender and ethnicity in K’ahsho Got’ine District
Total Population

Fort Good Hope

Colville Lake

567

147

Gender
Male

number percent

305
54%

77
52%

Female

number percent

262
46%

70
48%

Aboriginal

number percent

510
90%

138
94%

Non-Aboriginal

number percent

57
10%

12
8%

Ethnicity

Source: GNWT Bureau of Statistics (2011)
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4.1.4

Labour Force Activity

Statistics regarding labour force are based on the number of individuals who are 15 years of
age or older. The individuals in that group who are employed or unemployed and looking for
work are considered to be the labour force. The relevant population and labour force figures for
2009 in Fort Good Hope and Colville Lake are presented in Table 4.1-2.
Table 4.1-2: Employment, Unemployment and
Participation Rates in K’ahsho Got’ine District
Population 15 years of age and older

Fort Good Hope

Colville Lake

453

83

Number in labour force

276

44

Employed

198

36

Unemployed

78

8

Employment rate; percent of persons 15 and over that were employed

44%

43%

Unemployment rate; percent in labour force that were looking for work

28%

18%

Participation rate; percent of persons 15 and over in the labour force

61%

53%

Source: GNWT Bureau of Statistics (2011)

In both communities, employment rates and participation rates are showing falling trends since
2001 (Figure 4.1-4). There is no information about why those rates have declined; however, in
Fort Good Hope, there has been a corresponding increase in participation in hunting and fishing
activities. The unemployment rate in Fort Good Hope is trending upward, whereas, the
unemployment rate in Colville Lake shows a slight downward trend.
The level of educational attainment is low in both K’ahsho Got’ine communities. In April 2011,
there were 40 registered high school students in Fort Good Hope, however, typical attendance
was only 10 to 15 students. The school principal (personal communication 2011) attributed the
low attendance to lack of interest, attendance at other community-sponsored events, and
parents and grandparents not waking children for school. The percentage of individuals
15 years of age and over, in 2009, who had a high school diploma or higher level of education
or training was 39% in Fort Good Hope and 27% in Colville Lake (Table 4.1-3). Individuals with
high school diplomas or higher, experienced much higher employment rates. Higher
percentages of women were employed than men in both communities. The age groups of 15 to
24 and 65 and over had the lowest employment rates. In Fort Good Hope, the age group with
the highest employment rate was the 45 to 54 year olds; in Colville Lake, it was the 55 to 64
year olds.
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Table 4.1-3: Educational Attainment and Employment
Rates in K’ahsho Got’ine District in 2009
Fort Good Hope

Colville Lake

39%

27%

27%

31%

2009 Educational Attainment
Percent with High School Diploma or more; 15 years and over
Selected Employment Rates
Less than High School Diploma and employed
With High School Diploma or more and employed

68%

78%

Males employed

40%

35%

Females employed

48%

54%

Aboriginal employed

36%

38%

Non-Aboriginal employed

100%

90%

15-24

24%

27%

25-34

52%

67%

35-44

60%

47%

45-54

67%

55%

55-64

59%

71%

65 and over

21%

18%

Employment rates by age category

Source: GNWT Bureau of Statistics (2011) rounded.

The number of unemployed people in the K’ahsho Got’ine in 2009 totalled 155 individuals
(Table 4.1-4). Of those, 80% of the unemployed in Fort Good Hope were willing to take jobs that
required rotational work shifts away from home; only 44% of the unemployed in Colville Lake
were willing to take that type of job. The unemployed are all Aboriginal, over two-thirds male and
most do not have high school diplomas.
Table 4.1-4: Unemployed Workforce in K’ahsho Got’ine District in 2009
Fort Good Hope
Number of unemployed

Colville Lake

128

27

Those willing to do rotational work, percent

80.5%

44.4%

Male, percent

68.8%

63%

Aboriginal, percent

100%

100%

Less than High School Diploma, percent

67.2%

88.9%

Source: GNWT Bureau of Statistics (2011)

4.1.5

Infrastructure and Services

4.1.5.1

Transportation

There is no year-round road access to Fort Good Hope or to Colville Lake. A winter road
connects Colville Lake to Fort Good Hope. From there, a winter road connects Fort Good Hope
to Norman Wells and communities further south. The winter road typically operates from early
January to mid-March.
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Scheduled air service is provided from Fort Good Hope six days per week to Norman Wells and
three days per week to Inuvik. Flights from Norman Wells to Colville Lake are scheduled for five
days per week (North Wright Airways 2011).
Each community airport has a single runway. The gravel Fort Good Hope runway is 1,370 m in
length. The sand and gravel Colville Lake runway is 1,210 m in length. The largest type of
aircraft that the airports can accommodate is a Twin Otter. Each airport has a small terminal
building (GNWT DOT 2011).
Fort Good Hope is resupplied by barge service during the summer months.
4.1.5.2

Utilities

The water source for Fort Good Hope is the Mackenzie River. Water is pumped from the river to a
storage reservoir and is treated by chlorination. Water is delivered within the community by truck.
Liquid waste in Fort Good Hope is pumped out of holding tanks by truck and delivered to a
waste management area for disposal. Disposal of solid wastes is in cells excavated in soil, the
wastes are compacted and covered until the cell is full. In Colville Lake, water and sewage is
trucked (Legislative Assembly 2011).
Electricity in both communities is supplied by diesel-powered generators. Fort Good Hope has
three generators with 1,230 kW of power installed and with 600 kW spare capacity. Colville Lake
has 190 kW installed capacity in three generators and has 100 kW spare capacity (IORVL 2004).
4.1.6

Health and Social Services

The Sahtu Health and Social Services Authority provides primary community care, health
promotion, home care, mental health and social services to the Sahtu communities. Fort Good
Hope has a health centre and social services office, however, residents are required to leave
the community for medical emergencies and hospital services. Health services are provided by:
•

three nurses;

•

three prevention and health promotion workers;

•

two home support workers; and

•

support staff.

Social services are provided by:
•

two community social service workers; and

•

one mental health and addictions worker.
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A physician visits the community five times per month. A physiotherapist and an occupational
therapist visit three times a year. A vision specialist visits twice per year. Speech and language
pathologist services are provided by the Beaufort Delta Health and Social Services Authority.
Dental services are available from a contracted private dentist in Norman Wells (SHSSA 2011).
Colville Lake receives health and social services from Fort Good Hope and patients requiring
hospital services must leave the community. The same services are available to Colville Lake
residents as those in Fort Good Hope although some services are accessible less frequently. A
physician visits the community once per month; physiotherapy and occupational therapy
services are available once per year; and vision specialists visit once per year (SHSSA 2011).
4.1.7

Police and Fire

There is a three person RCMP detachment in Fort Good Hope which is also responsible for
policing in Colville Lake (Legislative Assembly 2011). The detachment has three cells with a
maximum capacity of nine (9).
There is a six-member volunteer fire department in Fort Good Hope. There is no fire department
in Colville Lake.
4.1.8

Local businesses

Fort Good Hope residents operate several businesses including:
•

one outfitter;

•

three bed and breakfasts;

•

two grocery stores;

•

two general contractors; and

•

one road construction contractor.

4.1.9

Wellness

4.1.9.1

Housing

Housing conditions in the K’ahsho Got’ine have improved over the last few decades. Since
1981, the number of households in Fort Good Hope with six or more residents has decreased
from 32% to 13% in 2009. Of the 182 Fort Good Hope residences in 2009, 104 or 57% were
owned and 78 were rented (GNWT Bureau of Statistics 2011).
In Colville Lake, 86% of the 35 residences are owned and the remaining five are rented. The
percentage of houses with six or more residents decreased from 21% in 2004 to 14% in 2006
and then increased to 26% in 2009.
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The number of homes in core need in Fort Good Hope has decreased by 5% between
1996 (60%) and 2009 (55%). The percentage of home in Colville Lake in core need has
declined from 91% in 1996 to 77% in 2009.
4.1.9.2

Cost of Living

As reported by the GNWT Bureau of Statistics, the cost of living is much higher in the K’ahsho
Got’ine than in Yellowknife and southern Canada. In 2004, the Food Price Index was 190.7 in
Fort Good Hope and 185.8 in Colville Lake compared to Yellowknife at 100. In 2009, the Living
Cost Differential in Fort Good Hope was 172.5 and in Colville Lake 177.5 compared to
Edmonton at 100.
4.1.9.3

Crime

As illustrated in Figure 4.1-5, all types of crime have increased in Fort Good Hope between
2000 and 2009. Similar statistics are not reported for Colville Lake. Violent crimes include
homicide, attempted murder, assaults (including sexual assaults), abduction, and robbery.
Property crime includes breaking and entering, theft, possession of stolen goods, and fraud.
Other Criminal Code includes offensive weapons, bail violation, disturbing the peace, and
mischief (property damage). Federal Statutes includes possession and trafficking of drugs.
4.1.9.4

Health Conditions

Data presented by IORVL (2004) about health conditions in the SSA and the K’ahsho Got’ine
District is summarized as follows:
•

the frequency of cases of respiratory diseases treated by physicians in the Sahtu (the
number of cases per 1000 people) has been consistently lower than NWT rates and
Colville Lake residents show the highest frequency in the Sahtu but still well below
territorial frequencies;

•

the frequency of cases of infectious and parasitic diseases treated in the SSA are
consistently lower (one-half to one-third) than the frequency for the total NWT;

•

the number of cases of sexually transmitted diseases were increasing up to 2002 in Fort
Good Hope and Colville Lake and the frequency of cases in Fort Good Hope were
higher than in the SSA and higher than the frequency in the total NWT;

•

the rates in the K’ahsho Got’ine of accidents and injuries were lower than the total NWT
numbers; and

•

the rates of mental disorder cases in Fort Good Hope were two-thirds the territorial rate
and Colville Lake rates were one-half the territorial rate.
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The NWT Health and Social Services have published Addictions Reports in 2006 and 2010
(GNWT HSS 2006, 2010). The results of the studies are available only at the territorial level,
however, they may be considered indicative of conditions in the Aboriginal communities in the
NWT and the Sahtu. The addictions considered in the reports are related to the use of alcohol,
illicit drugs and tobacco and the incidence of gambling.
Some indicative information from the report is:
•

the percentage of residents who consume five or more drinks on a single occasion
(binge drinking) has increased from 33% in 1996 to 43% in 2009;

•

for the 15 to 24 year old age group, binge drinking has increased from 44% in 1996 to
64% in 2009;

•

the reported weekly use of cannabis has remained relatively constant between 2006 and
2010 at 10% to 11% for those 15 years of age and older;

•

the percentage of residents who report they have used other illicit drugs (cocaine/crack,
hallucinogens, speed, ecstasy, heroin) at least once has increased from 16% in 2002 to
24% in 2009;

•

daily smoking among Aboriginal people aged 15 and over has declined from 53% in
1996 to 28% in 2009; and

•

the proportion of the population who are current gamblers declined from 78% in 1996 to
71% in 2009.

4.1.9.5

Family and Community Conditions

Imperial Oil reported that hospitalizations for alcohol-related illnesses had increased in the
NWT, Fort Good Hope and Colville Lake from 1994 to 2001. Anecdotal information provided by
Imperial Oil showed increased substance abuse in 2003 and 2004 as a result of increased
income levels associated with increased exploration activity in the area (IORVL 2004). The
Elders of Fort Good Hope reported that when youth were working during the summer of 2011,
they spent their income on drugs and alcohol (Elders Meeting, September 2011). The rates of
spousal abuse in Fort Good Hope and Colville Lake, as reported by IORVL (2004), were higher
than the rates for the NWT as a whole. It was believed that some of the high rates reported from
those communities were due to the policing practices of the Fort Good Hope RCMP
detachment.
The level of dysfunction within families can be observed through the indicators presented in
Table 4.1-5. The Sahtu and Fort Good Hope appear to have more dysfunctional family issues
than the NWT as a whole based on data from 2000 to 2002. Figure 4.1-5 above shows the rates
for violent and property crimes in Fort Good Hope have increased since the year 2000.
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Table 4.1-5: Indicators of Family Conditions in K’ahsho Got’ine District
NWT

Sahtu Aboriginal
Communities

Fort Good Hope

Numbers per
1,000 People

Numbers per
1,000 People

Numbers per
1,000 People

17

37

69

Spousal assaults (2001 data)
Children in care (2002-2003 data)

17

20

15

Young offenders (2002 data)

134

226

339

Violent crimes (2000 data)

47

61

58

Property crimes (2000 data)

72

88

49

Sources: IORVL (2004), Vol. 6, Table 5-2.

4.2

Traditional Culture and Land Use

Over 90% of the residents of the K’ahsho Got’ine District are Dene or Métis. The Dene are an
Athapascan-speaking group of Aboriginal people who have inhabited the SSA for centuries. The
Métis are descendants of Sahtu Dene and Euro-Canadians who moved into the region with the
expansion of the fur trade industry in the early 19th century. The Sahtu Dene are composed of a
number of regional bands. The Dene of the K’ahsho Got’ine are known to anthropologists as the
Hare (SHPSJWG 2000) and their language is known as North Slavey.
The Aboriginal people of the NWT, including the Sahtu Dene and Métis, hold their traditional
culture as a source of pride and identity; it forms the basis for surviving on the land that they
love and respect (IORVL 2004). Traditional Sahtu Dene and Métis life was defined by the
changing seasons, movement of wildlife and the availability of resources for food, shelter, and
tools. The knowledge of how to live on the land and the relationships among people and with
the land can be described as traditional knowledge. This knowledge has been passed down
from generation to generation orally; only recently have there been attempts to document the
knowledge. A combination of the traditional knowledge learned from others and an individual’s
experience with the land and culture provides the knowledge to survive on the land and live as a
Sahtu Dene or Métis.
The significance of the land for Sahtu Dene and Métis is represented in many elements of the
culture. There are a vast number of traditional names for locations on the land with stories about
each location. The many traditional trails within the Sahtu are often described by a list of
traditional place names. There are places within the Sahtu that are identified with cultural
heroes, locations of culturally significant events, and with their belief about the creation of
people. The Sahtu Dene and Métis believe the land is inhabited by entities or powers which may
be benevolent or malevolent. When travelling in areas of cultural significance special rules and
codes of conduct must be followed. When in an area associated with one of the entities, the
Sahtu Dene and Métis may leave offerings to appease these powers.
Burial sites are considered sacred sites which are subject to great respect, care and protection.
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The traditional resources of the Sahtu sustained the Sahtu Dene and Métis in a harsh
environment. Critical resources included moose, woodland and barren ground caribou, Dall’s
sheep, beaver, marten, muskrat, waterfowl and other birds, fish, hare and other small game.
Caribou occupy an important position in Sahtu Dene and Métis culture and history. The caribou
were hunted in all seasons as a critical food source as well as providing hides for clothing and
shelter, sinew for sewing, and bones for tools. The significance of the caribou can be
recognized by the Dene and Métis heritage sites associated with the caribou (SHPSJWG 2000).
The Sahtu Dene and Métis believe that humans have responsibilities for caring for the land and
environment. Given modern human activities and impact on the land, the elders see an even
greater responsibility for people to protect the land. This was reflected in an Elders’ Workshop in
April 2011 where the Elders spoke strongly about how governments had taken away their
authority over the land and were imposing controls and developments on the traditional lands
without approval by the community and the elders. The Elders believe they should have
decision-making authority over the land.
4.2.1.1

Harvesting, Country Food, Trapping, Aboriginal Language

Data which indicate how communities adhere to traditional culture and beliefs are available
through indicators about behaviour such as:
•

involvement in traditional harvesting;

•

amount of country food consumed; and

•

the ability to speak a native language.

The rates for those indicators for Fort Good Hope and Colville Lake in 2008 are presented in
Figure 4.2-1.
The percentage of Fort Good Hope residents who consume country foods over 50% of the time
has increased from 47% in 1993 and 72% in 1998 (IORVL 2004) to the 2008 rate of 77%
(GNWT 2011). The percentages of Colville Lake residents consuming country foods over 50%
of the time has stayed relatively constant from 1993 to 2008 at between 94% and 97%
(IORVL 2004; GNWT Bureau of Statistics 2011)
The percentage of Colville Lake residents who were engaged in hunting or fishing has varied
from 71% in 1993 to 56% in 1998 to 66% in 2008. The same indicator for Fort Good Hope
shows an increase in participation from 33% in 1993 to 39% in 1998 to 42% in 2008
(IORVL 2004; GNWT Bureau of Statistics 2011). The Colville Lake School offers credit for
on-the-land activities to encourage traditional lifestyles (Legislative Assembly 2011).
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The knowledge and use of the Dene language in the K’ahsho Got’ine declined from 1984 to
2006 (Figure 4.2-2). In Colville Lake, 100% of the Aboriginal residents spoke the Dene language
in 1984 but by 2006, the percentage had declined to 48%. In Fort Good Hope, the decline was
less, from 69% in 1984 to 38% in 2006 (GNWT Bureau of Statistics 2011). Slavey language
classes are provided to school students (Chief T’Selehye School principal, personal
communication 2011) and as evening classes at the Aurora College facility in Fort Good Hope.
4.3

Heritage and Archaeological Resources

The archaeological data provided here is from the database produced by the Prince of Wales
Northern Heritage Centre. Over 6000 archaeological sites are located within the NWT and span
a range in time from 11,000 to 50 years ago. Archaeological sites are defined by the Northwest
Territories Archaeological Sites Regulations (JUS-600671) which states:
•

archaeological artifact means 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 (artifact archéologique); and

•

archaeological site means a site where an archaeological artifact is found (lieu
archéologique).

By this definition, any location that has cultural material older than 50 years and is not currently
owned by a person is considered an archaeological site. Abandoned cabins, infrastructure, trap
lines and historic trails are examples of archaeological sites in the recent past which fit the
above description.
The archaeological sites with the NWT Archaeological Database represent the best information
available at the time of discovery. Some of these sites were recorded in the 1950s and 1970s
when modern global positioning system and modern maps were not available. The location
information from some of these sites has been speculative. In addition, gaps in data are present
as the original archaeologist did not submit artifacts or site information during the 1970s or
1980s. In some cases, the sites that are within the KGH project study area are speculative at
best based on the limited data available.
There are a total of 55 archaeological sites present within the KGH project study area.
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4.3.1

Brief Prehistory of the KGH Project Study Area

This is a brief overview of the pre-history and history of the KGH project study area. A
chronology is provided which is divided into three temporal Periods consisting of Early, Middle,
and Late. The Early Period represents the Paleo Indian and Paleo Arctic traditions that first
populated the north at the end of the Wisconsin glaciation. The Middle Period represents the
Archaic which features a diversity of culture across North America with regional differences
becoming apparent throughout the continent. The Late Period represents the ancestors to the
modern Dene within the Mackenzie Valley and throughout most of Canada’s sub-arctic.
4.3.1.1

Early Period

The Mackenzie Valley area is believed to have been immediately populated as soon as the
Laurentide ice sheet receded and pro-glacial lakes drained at the end of the Pleistocene Epoch
(Clark 1991). Paleo Indian sites representing Clovis culture (11,500 to 11,000 years ago) are
present in the Yukon and Alaska, west of the Mackenzie Valley. Clovis culture is represented by
finely made fluted spear points. These types of points are found across North America and
represent what many believe to be the first peopling of this continent (Fagen 1991,
Meltzer 1989). The Northern Plano people (represented by Northern Plano projectile points at
archaeological sites) begin to appear shortly after, from 10,400 to 8,000 years ago. Northern
Plano stone tools were typically feature bifacial flaked lanceolate projectile points, knives, and
side scrapers. There is evidence of the use of drills for making pendants but no bone tools have
been found in association with Northern Plano archaeological sites.
4.3.1.2

Middle Period – The Archaic

By 7,000 years ago, microblade technologies (thin blades which are created using a bone
punch) had arrived in the Mackenzie Valley. This type of artifact marks the beginning of the
Palaeo Arctic Tradition which lasts for 2,000 years. Artifacts encountered on these types of sites
include wedge shaped stone cores which are the by-product of micro blade production. In
addition, burins (graving tools), leaf shaped and stemmed spear points, pointed knives and
stone scrapers are typically found in these assemblages. By 6,000 years, a second technology,
possibly a second group of people, appears within the Mackenzie Valley; the Northern Archaic
Culture (also referred to as the Archaic stage). Archaeological sites belonging to the Archaic
include side notched projectile points. These sites also feature some ground stone tools and
show the first intact antler and bone tools. The Archaic lasts till approximately 2,000 years ago
with these types of sites spreading into the Yukon and Alaska. During the same period of time
the Northwest Microblade Tradition (Clark 1981) begins to appear in archaeological
assemblages around 4,500 years ago. The tradition appears to have spread from the Yukon
and Northern British Columbia north into the Mackenzie Valley and as far east as Great Bear
Lake (Pilon 1991). Based on an interpretation of a Hybrid Microblade Culture site (Clark 1991)
which is a mixture of microblades and Archaic points and implements, there seems to be an
overlap of technologies or at least mixing of cultural materials likely from thin forest soils
(Pilon 1991; Clark 1991).
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Depending on how far east sites are from the Mackenzie Valley, by 1,800 years ago, two new
archaeological cultures are present. Sites in the Valley and on the west side of Great Bear Lake
feature the stone tools of the Taltheilei Tradition. Farther to the East, the Arctic Small Tool
Tradition (ASTt) appears. The ASTt would disappear by approximately 1,200 years ago.

Photo 13: Chert Core Fragment.
4.3.1.3

Late Period – Athapaskans

The late period is marked throughout the Mackenzie Valley and northern Alberta by Taltheilei
Tradition. The latest complexes observed archaeologically with the Tradition are believed to be
the ancestors of the modern Athapaskan speakers. This has been demonstrated by the direct
historical approach near the Great Slave Lake by Noble (1971) where historic artifacts were
intermixed with late Taltheilei Tradition artifacts. Other Late Prehistoric complexes are rarely
recognized, suggesting that First Nations peoples were more settled into traditional territories by
this time.
During this time, the Mackenzie Valley would have been climatically similar to today, perhaps
slightly warmer and drier (Lichti-Federovich 1970). First Nations people would have been
focused on maintaining a seasonal resource harvesting strategy in a boreal forest environment
much like today (Clark 1991).
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As Europeans entered North America, their trade goods (Clark 1991) and disease
(McGhee 2000) spread into First Nations Groups living throughout the Arctic and Sub-Arctic.
Explorers into the area included Alexander Mackenzie, John Thompson, and Sir John Franklin.
From 1864 to 1872, Emile Petitot explored many of the tributaries in the Mackenzie Basin (Millar
and Fedirchuk 1975).
4.3.2

Pre-Historic Archaeological Sites

The majority of archaeological sites within the KGH project study area are pre-historic in
character. Thirty six of the sites are older than European contact. These types of archaeological
sites typically occur in Canada after the recession of the Laurentide and Cordilleran glaciers at
the end of the Pleistocene at approximately 14,000 years ago. After areas had been cleared of
ice and melt water, people could occupy locations along the Mackenzie valley when plant and
animals returned (Clark 1991). The oldest site in the region would be the Franklin Tanks Site at
Great Bear Lake which is a Palaeo Arctic site (Clark 1991). Palaeo Arctic sites are typically
11,000 to 7,000 years old.
There are multiple types of archaeological sites that can be found in the KGH project study area
(Figure 4.3-1). They represent the activity that was occurring based on recovered artifacts.
Within the archaeological dataset, three types of archaeological sites occur: campsite, the
artifact scatter, and isolated find (Table 4.3-1).
A campsite contains evidence of a variety of activities taking place. These could include hide
preparation, stone and bone tool manufacture, butchering, cooking, and other activities. The
occupation of campsites can range from a day to a semi-sedentary span of time like weeks or
months. There are 14 pre-historic campsites found within the KGH project study area.
Campsites are typically found on watercourses or next to lakes inland away from the Mackenzie
River. In addition, campsites are found on low ridge lines and eskers which would make natural
pathways above the low wet muskeg.
Artifact scatters represent a short term stay at a specific place. Artifacts found at scatters are
typically chipped stone (called debitage) which are the by-product of making stone tools.
However, bone and fire cracked rock, or even a stone tool can be found at these locations.
What is usually common among these sites is that only one type of artifact is found. Artifact
scatters will usually be only fire cracked rock, only debitage, or only bone and in small enough
amounts that a clear understanding of all the activities taking place are indeterminate.
The isolated find is the smallest type of archaeological site found within the vicinity of the KGH
project study area. Isolated finds consist of a single artifact, typically a piece of debitage or
stone tool found during shovel testing or on surface exposures.
In some circumstances, artifact scatters and isolated finds can give a hint of the activity
occurring there by the overall location. A spot that has a good view of valley may sometimes be
interpreted as a hunting blind for watching game.
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Table 4.3-1: Pre Historic Archaeological Sites
Borden
LjRx-2
LjRx-3
LkRx-1
LkRx-2
LkRx-3
LlTa-1
LlTa-2
LlTa-3
LlTa-4
LlTa-5
LlTa-6
LlTa-7
LlTa-10
MbTb-1
MbTb-2
MbTb-4
MbTb-11
MbTb-9
MdTd-5
MeTd-2
MeTd-3
MfTf-1
MfTf-2
MfTf-3
MfTf-4
MfTf-5
MfTf-6
MfTf-7
MfTf-8
MfTf-9
MfTg-2
MgTf-5
MgTg-2
MgTg-3
MgTg-4
MgTg-7

Site Name
Paige Mtn-Hanna R Site
Paige Mtn-Hanna R Isolate

Type
scatter
isolated find
isolated find
campsite

Donnelly River Camp

campsite
campsite
isolated find
campsite
campsite
campsite
campsite
scatter
campsite
isolated find
scatter
Scatter
isolated find
scatter
campsite
scatter
isolated find
unknown
campsite
campsite
scatter
scatter
campsite
isolated find
unknown
campsite
scatter
scatter
unknown
scatter
campsite

Franklin Gap Microblades SW1
Fort Good Hope

Jackfish Find Spot
03MGP-SSA 6
Ramparts Plateau Lithics
Tieda River MT1
Tieda River MT2

Little Chicago Hinterland Lithic Scatter

SSACG1

Permit
NWT 2006-978
NWT 2006-978
1973-334
1973-334
2002-916
1973-334
1973-334
1973-334
1973-334
1973-334
1973-334
1973-334
NWT 2006-978
1973-334
1973-334
NWT 2006-978
2003-933
NWT 2006-978
NWT 2006-978
NWT 2006-978
1975-382
1975-382
1975-382
1975-382
1975-382
1975-382
1975-382
1973-334
1975-382
1975-382
NWT 2006-978
1973-334
1973-334
1973-334
NWT 2006-978

Researcher
Webster, Sean
Webster, Sean
Millar, J. F.V.
Millar, J. F.V.
Clarke, Grant
Millar, J. F.V.
Millar, J. F.V.
Millar, J. F.V.
Millar, J. F.V.
Millar, J. F.V.
Millar, J. F.V.
Millar, J. F.V.
Webster, Sean
MacNeish, R. S.
Millar, J. F.V.
Millar, J. F.V.
Webster, Sean
Clarke, Grant
Murphy, Brent
Webster, Sean
Webster, Sean
Van Dyke, S.
Van Dyke, S.
Van Dyke, S.
Van Dyke, S.
Van Dyke, S.
Van Dyke, S.
Van Dyke, S.
Millar, J. F.V.
Van Dyke, S.
Van Dyke, S.
Clarke, Grant
Millar, J. F.V.
Millar, J. F.V.
Millar, J. F.V.
Clarke, Grant

Other types of sites are common in the region. Farther to the west and north, caribou drive
lanes have been recorded on the west side of the Mackenzie River (Warbelow et al. 1975) and
on Cape Bathhurst (Morrison 1997). In addition, subterranean houses have also been recorded
closer to the Mackenzie Delta and along the coast. A site within the project area (MfTf-7) may
have evidence of a semi-subterranean house (Pilon 1991).
One site LiTa-10 (the Franklin Gap Microblades site) could belong to the Palaeo-Arctic or Late
Palaeo-Arctic Tradition. This type of site can range in age from 7,000 to 5,000 years ago. The
site may also belong to the younger Northwest Microblade Tradition which 4,500 to 3,400 years
ago.
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4.3.3

Historic Archaeological Sites

These types of sites are from after European contact and can be anything from industrial
infrastructure (such as a mine or railway), a cabin or campsite, a trap line, a trail (Table 4.3-2).
These sites may have been used by local first nations or by people of European decent such as
missionaries or traders. In the KGH project study area, there are at least 12 known historic sites.
These sites include two historic trails, four historic trap lines or trap areas, four campsites, one
burial, and a location that has the remains of one sled.
Table 4.3-2: Historic Sites in the Project Area
Borden
LlTa-8
LlTa-9
MaTb-2
MaTb-3
MbTb-10
MbTb-12
MbTb-13
MbTb-14
MbTb-15
MbTb-8

Site Name
Chick Lake Trail
03MGP-SSA 11

03MGP-SSA 7
Jackfish Summer Trail
BM11 Trail
BM13 Trap Line
Rabbitskin River Burials

Site Type
Trail
Trap Line
Campsite
Campsite
Trap Line
Trail
Trap Line
Trap Line
Burial
Sled

Permit
2002-916
2003-933
2002-916
2004-964
2004-956
NWT 2006-978
NWT 2006-978
NWT 2006-978
NWT 2006-978
2002-916

Researcher
Clarke, Grant
Clarke, Grant
Clarke, Grant
Millar, J. F.V.
Clarke, Grant
Webster, S.
Murphy, Brent
Murphy, Brent
Webster, Sean

MfTf-10

Campsite

1975-382

Van Dyke, S.

MhTh-2

Cabin/Campsite

None

Hanks, Chris

4.3.4

Paleontological Sites

There are two paleontological sites in the project area along the proposed road route
(Table 4.3-3). Both sites had mollusk fossils found in pieces of limestone.
Table 4.3-3: Paleontological Sites Within the Project Area
Borden
MdTc-1
MeTd-1

4.3.5

Site Name
Loon River Fossils
Tieda River Fossils

Permit
2002-916
2002-916

Researcher
Clarke, Grant
Clarke, Grant

Contemporary Sites

These types of sites are modern but important to the local Dene and may have been recently
used or a recent place of ongoing ceremonial significance (Table 4.3-4). The sites may be the
location of an important event or even a special place such as an important berry patch. There
are five contemporary sites within the project area however only four have site information. Two
of the sites in the area are recent campsites/fishing sites. Another is a trap line. The last known
site was recorded by an amateur archaeologist which is ceremonial artifact that consists of bone
wrapped in cloth. This last site location is unknown as it was reburied by the amateur
archaeologist.
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Table 4.3-4: Contemporary Archaeological Sites in the Project Area
Borden
MbTb-3
MbTb-6
MbTb-7
McTc-6
ZAVR-004

Site Name

Fort Good Hope

Type
Unknown
Trap line
Campsite
Campsite (fishing)
Ceremonial

Permit
1973-334
2002-916
2002-916
No Permit
No Permit

Researcher
Millar, J. F.V.
Clarke, Grant
Clarke, Grant
Hanks, Chris
Unknown

MbTb-3 is a site that was recorded in 1973. The site was not reported on in the Mackenzie River
Archaeological Survey report from which it is noted.
4.3.6

Data Gaps

Data gaps are present for the KGH project study area, north of Fort Good Hope that is not within
the MGP corridor. Watercourse crossings from KP 234 to KP 194 will have to be assessed. In
addition, all proposed borrow sources labelled KG will require archaeological assessment.
4.4

Management Areas

The Sahtu Land Use Plan – Draft 3, released in 2010, identifies several types of zones with
differing levels of controls on activities within each zone (SLUPB 2010b). The zones, as
described in the draft plan, are:
•

General Use Zones (GUZ);

•

Special Management Zones (SMZ);

•

Conservation Zones (CZ); and

•

Proposed Conservation Initiatives.

General Use Zones allow all land use except bulk water removal, subject to some general
conditions. They include areas of significant resource potential and are the economic engines of
the SSA. The primary objective of General Use Zones is to promote a full range of land use
activities to provide economic benefits for the Sahtu, in a manner that protects the SSA’s
environment, culture and historical resources.
Special Management Zones (SMZ) allow all types of land use other than bulk water removal,
subject to conditions to protect cultural and ecological values present in those zones. Some
special management conditions are zone-specific while others apply to all. The goal of Special
Management Zones is to provide for balanced and controlled development in a manner that will
not impact the key ecological and socio-cultural values within these zones, such as water,
wildlife and wildlife habitat, important community subsistence and recreational use areas, and
significant cultural sites. Protection of the key values is a primary concern and all land use
activities are expected to be undertaken with much greater caution than in General Use Zones.
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Conservation Zones (CZ) are significant traditional, cultural, heritage and ecological areas in
which specified land uses are prohibited. These include major lakes and rivers, International
Biological Programme (IBP) sites, important wildlife areas, heritage sites, important harvesting
areas, and significant cultural sites. Applicable conditions prohibit bulk water removal, mineral
exploration and development, oil and gas exploration and development, quarrying, power
development, and commercial forestry. Limited exceptions are provided for quarrying,
transportation and infrastructure development or any water use other than bulk water removal
under specific circumstances. Permitted land uses are subject to general use and special
management conditions. The primary goal of Conservation Zones is to ensure that traditional,
cultural, and heritage values are preserved and passed on to future generations, and
biophysical values are maintained or improved.
Proposed Conservation Initiatives (PCI) are areas for which formal legislated protection is being
sought through either the Protected Areas Strategy, or under Parks Canada’s legislation
(Canada National Parks Act, Historical Sites and Monuments Act). They have the same status
as Conservation Zones in the Plan until protected under other legislation.
The KGH project passes through a number of Special Management Zones but does not
intersect any Conservation Zones or Proposed Conservation Initiatives. Development of the
KGH project would be subject to the General and Special Management Conditions listed in the
Draft Sahtu land Use Plan. The location of the Land Use Plan zones is included in Figure 4.4-1.
The draft Sahtu Land Use Plan defines transportation corridor and infrastructure development
as:
“the construction, maintenance and operation of roads, railways, pipelines,
electrical transmission lines, communications cables, navigational aids, barge
landings, airstrips, fuel caches, storage buildings and other similar works or
structures.”
The KGH project would fall under this land use definition. The draft Land Use Plan states that
transportation corridors and infrastructure are better suited for General Use or Special
Management Areas and would be generally prohibited in Conservation Zones or Proposed
Conservation Initiatives.
The Special Management Areas with which the KGH project would intersect are:
•

Little Chicago – Barge landing site;

•

Mackenzie River– From KP 215 to the Gwich’in Settlement Area boundary and at any
barge landing sites;

•

Loon River to Fort Anderson Trail – KP 105;

•

Hare Indian (Rabbitskin) River – KP 90;

•

Bluefish Creek to Tsintu River – KP 65 to KP 70; and

•

Norman Range – Tulita District Boundary to KP 45.
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4.5

Past and Existing Land Uses

The level of non-traditional land use outside the K’ahsho Got’ine communities has been very
limited (IORVL 2004; SLUPB 2010b). Specifically:
•

there is no granular resource development in the district other than for community
demand;

•

there is no current major timber harvesting although there is local timber harvesting for
firewood;

•

there is a small community sawmill in Fort Good Hope to produce some building
materials and past timber harvesting occurred at Little Chicago and Grandview;

•

there are no known mineral deposits in the K’ahsho Got’ine District east of Mackenzie
River;

•

the Gayna River silver-lead-zinc deposit near the western boundary of the district has
been identified but there are no plans for immediate development;

•

diamond prospecting has occurred near the northern boundary of the district although
significant deposits have not been reported;

•

there are oil and gas exploration licenses, a significant discovery lease in the Colville
Lake area, and the potential for oil and gas discovery is very high north and south of
Colville Lake;

•

along the KGH project north of Fort Good Hope, the potential for oil and gas is low to
moderate;

•

south of Fort Good Hope, the oil and gas potential is low to high;

•

there are no designated outfitter areas on the east side of Mackenzie River;

•

one outfitter from Fort Good Hope operates a seasonal tourist camp on Manuel Lake;
and

•

the level of tourism visitations to the Sahtu is not substantial.

The following information was presented for the year 2006 by the SLUPB (2010b):
•

35,856 travellers visiting the NWT; and

•

6,004 travellers visiting the SSA.

Visits to the SSA were for the following reasons:
•

50% business;

•

21% fishing;

•

4% hunting;

•

4% touring; and

•

5% outdoor adventure.

S:\Project Ce\Other\PT100022\fin rpt-PT100022-11jan12-mjohnson.docx

Page 113

GNWT
Project Description Report: Mackenzie Valley Highway
K’ahsho Got’ine District
January 2012

5.0

COMMUNITY ENGAGEMENT

Table 5.0-1 contains information about the community engagement activities undertaken for this
study. Table 5.0-2 contains a summary of the topics and issues raised in those sessions.
Table 5.0-1: List of Community Engagement Activities Conducted
Approximate
Number of
Community
Participants

Date

Activity

Location

9 November 2010

Presentation at Yamoga Land Corporation General
Assembly:
• PowerPoint presentation about purpose and scope of
study
• Questions and answer period

Fort Good Hope Band
Complex

70

10 November 2010

Project Open House:
• Open discussion of project

Sahtu Land and Water
Board Library, Fort
Good Hope

10

9 February 2011

Presentation to K’ahsho Development Foundation:
• PowerPoint presentation on highway construction and
routes being considered
• Question and answer period

AMEC Offices,
Calgary

8

12 April 2011

Presentations to Junior High and High School Students:
• PowerPoint presentation about study project
• General discussion about the project and potential
routes

Chief T’Selehye
School, Fort Good
Hope

12 and 13 April 2011

Project Open House:
• One-on-one discussion about the study and potential
routes
• 1:10,000 scale maps with potential routes on display

AMEC Office,
Fort Good Hope

24

12 April 2011

Community Meeting:
• Community dinner
• PowerPoint presentation about the project, highway
construction and potential routes
• Question and answer period

Fort Good Hope
Band Complex

40

14 April 2011

Elders’ Traditional Knowledge Workshop:
• Group discussion about the project
• Collection of traditional knowledge relevant to the
potential highway route and construction

AMEC Office,
Fort Good Hope

10

13 and 14 September
2011

Elders Meeting:
• Group discussion about the project and review process

Fort Good Hope
Band Complex

21

25 September 2011

Junior and Senior High School Students:
• Presentation and discussion about project status and
student opinions

Chief T’Selehye
School, Fort Good
Hope

S:\Project Ce\Other\PT100022\fin rpt-PT100022-11jan12-mjohnson.docx

Approx.
25 students and
5 teachers

Approx.
50 students

Page 114

GNWT
Project Description Report: Mackenzie Valley Highway
K’ahsho Got’ine District
January 2012

Table 5.0-2: Topics and Issues Raised at Community Engagement Sessions
Topics and Issues Raised
Schedule:
•
Project schedule
Route:
•
What is the proposed route?
•
Will the highway go to Colville Lake?
•
Revise the potential alignment at kilometre 80 near Snafu Creek; proposed
alignment goes through wet area; should stay on winter road alignment
•
Consider cut line east of Fort Good Hope as an alternative to the proposed
route
•
Route and special areas should be video taped
Standards:
•
Concern about highway construction standards that would be used
•
Highway development should consider highway safety
•
What materials will be used to construct the highway
•
What chemicals will be used to construct the highway
•
What is the best type of land to build on
•
What will be the width of the road
Opportunities:
•
Training and employment opportunities for community
•
Community participation in the project construction
•
Use of environmental monitors
•
Use community contractors and heavy equipment operators
•
Local businesses may invest to participate in the project and be overextended after construction is complete
•
Need security along the highway which would be a good local job
opportunity
•
If the community supports the highway, there should be local jobs to build
and maintain it
•
First Nations should build and operate campsites along the highway for
truckers
•
Heavy equipment training should be offered in the Sahtu
Safety:
•
Expect highway accidents and deaths on the highway due to big trucks and
drunk drivers
•
Concerned about people drinking and driving on the highway
Previous Studies:
•
Include the results of previous studies
•
Include the 1974 highway alignment in maps
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Community Engagement
Session
9 November 2010
10 November 2010
10 November 2010
12 April 2010 open house
12 April 2010 open house
10 November 2010
9 November 2010
10 November 2010
10 November 2010
10 November 2010
10 November 2010
9 November 2010
9 November 2010
10 November 2010
10 November 2010
12 April 2010 open house
12 April 2010 open house
14 April Elders
September 2011 Elders
September 2011 Elders
12 April 2010 open house
September 2011 Elders
9 November 2010
12 April 2010 open house
12 April 2011 Comm. Mtg.
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Topics and Issues Raised
Community Effects:
Highway study should consider community safety and effects on the
community
•
Need to consider social impact on community
•
Interview residents in their homes
•
Women, elders, youth should have separate focus groups
•
Need to inform the students
•
Need more counsellors in the community
•
Need more efforts to reduce Fetal Alcohol Syndrome and elder abuse
•
Need to teach budgeting and life skills
•
Youth working in summer but spending money on drugs and alcohol
•
Highway will be good for the community but have to prepare for negative
impacts
•
Don’t expect a lot of people or criminals from the south in the community
•
Want an agreement with the government before the highway is constructed
which identifies potential effects and how they will be addressed
•
Consider impact funding or preparedness funding
•
Establish a group similar to the one formed for the Mackenzie Gas project
to look at social impacts
•
Highway project should provide funding for a community camp on the land
or fish camp to be used for gatherings, grieving and healing
•
Community did not experience many negative impacts from the winter road
•
Consider a checkpoint on the highway to control who travels on it
•
Workers from outside the District should be hired elsewhere and
transported to and from the camps and not come into the community
•
More drugs and alcohol could come into the community because of the
highway
•
Increased travel by residents could have negative impact on Dene culture
•
Provide more activities for youth to keep them out of trouble
•

Benefits:
•
Will provide more freedom to travel year round
•

Prices of goods in the stores are expected to decrease

•

Have an agreement that sets aside work for the District

Gravel:
Study of gravel sources and information available from Mackenzie Gas
Project
•
Will there be access to data collected by Mackenzie Gas Project
•
Want benefits from the use of gravel from the District
•

•
•

Trappers:
Highway would provide trappers better access to trapping areas
Highway goes through prime trapping areas; what happens to trappers?

Traditional Knowledge:
•
The traditional knowledge study for Mackenzie Gas Project did not look
inland from the river. Need to collect traditional knowledge inland for the
highway project
•
Need to have the elders involved in the study
•
Need to avoid cabins
•
Need to consider traditional knowledge; people are from different areas
•
Do a traditional knowledge workshop along the highway route. Pick people
who are knowledgeable about each area. Look at burial sites, fish lakes,
hunting areas
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Community Engagement
Session
10 November 2010
12 April 2011 Comm. Mtg
12 April 2011 Comm. Mtg
12 April 2011 Comm. Mtg
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
15 September 2011 school
15 September 2011 school
15 September 2011 school

September 2011 Elders
15 September 2011 school
September 2011 Elders
15 September 2011 school
September 2011 Elders
10 November 2010
10 November 2010
September 2011 Elders
10 November 2010
10 November 2010
10 November 2010

10 November 2010
12 April 2011 school
12 April 2011 Comm. Mtg
September 2011 Elders
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Topics and Issues Raised
Environment:
•
Prevent contaminants from entering Chick Lake; area with lots of fish and
beavers
•
Concern about impact on wildlife; saw a decrease in birds and matins after
previous activity
•
Noise levels may impact wildlife
•
Vehicle lights attract animals and there may be more animals killed by
vehicles
•
Oil and gas activity in past caused a decrease in the numbers of fur
bearing animals
•
Need to protect wildlife, berries, plants for medicine
•
Potential impacts on the environment
•
Need to stay away from special areas
Support for Highway:
•
Community will need to decide whether it wants the highway but that is not
part of this study
•
Elders do not approve of the highway; need further consideration
•
Governments and oil and gas companies are taking the K’ahsho Got’ine
land
•
People from outside should not make decisions about the district
•
Fully support the concept of the all-weather highway
•
Would provide benefits to the community but the community needs to
prepare plans to handle negative effects
•
Good idea; should move forward with the highway
•
Very encouraging plan to look at the highway; have waited 40 years for the
highway
•
Would like to have the highway
•
Majority of students support the highway proposal but expect it may have
negative impacts
Other:
•
Use words that people understand like gravel pit versus borrow pit
•
Want more public meetings about the project
•
Understanding of study funding and relationship among participants
•
Use project funding to discuss the project with the Premier, Assembly of
First Nations and INAC
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Community Engagement
Session
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
September 2011 Elders
15 September 2011 school
15 September 2011 school
9 November 2010
14 April 2010 Elders
14 April 2010 Elders
14 April 2010 Elders
12 April 2011 school
12 April 2010 open house
12 April 2010 open house
12 April 2010 open house
September 2011 Elders
15 September 2011 school

12 April 2011 Comm. Mtg
12 April 2011 Comm. Mtg
12 April 2011 Comm. Mtg
September 2011 Elders
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6.0

ROUTE SELECTION

A Memorandum of Understanding was signed between the K’ahsho Development Foundation
and the GNWT DOT in October of 2010 to prepare a Project Description Report for the segment
of the MVHE in the K’ahsho Got’ine District (KGH project). Subsequent to this agreement, a
series of consultation meetings were held to receive stakeholder input on highway routing as
described in Section 5.0. Both the Development Foundation and the DOT indicated that the
KGH project should:
•

follow the existing winter road alignment south of Fort Good Hope;

•

follow the proposed MGP corridor north of Fort Good Hope; and

•

connect with segments of the MVHE in the adjacent Gwich’in Settlement Area and Tulita
District.

An overarching objective of the stakeholder guidance was to create a single linear
transportation corridor in the Mackenzie Valley to reduce potential environmental effects and to
minimize disturbance and fragmentation of the landscape.
Following the existing winter road was considered advantageous because:
•

the grade and cross slope of the terrain were previously considered during the
development of the winter road alignment;

•

allows for re-use of an existing linear corridor;

•

allows for use of existing bridges; and

•

clearing of ROW for the winter road may have already initiated permafrost degradation
and settlement leading to greater potential ground stability for construction of the KGH
project.

Notwithstanding a dissimilar design basis and construction context, following the MGP corridor
was considered advantageous because:
•

the grade and cross slope of terrain were previously considered;

•

crossing location of major watercourses were previously considered;

•

allows extensive public domain baseline data collected for the MGP to be used to
support the KGH project;

•

considerable effort was devoted to the MGP corridor that was approved by regulators;

•

the MGP corridor conformed to the Draft Sahtu Land Use Plan and generally avoided
special management zones along the Mackenzie River; and

•

the proximity of the KGH project would support construction and maintenance of the
MGP.
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Although routing considerations for pipelines and roads are similar (e.g., avoid steep slopes,
deep valleys and unstable terrain), there are also some important differences. As pipelines are
buried in a trench, pipelines commonly avoid areas with shallow bedrock and prefer areas with
thick surficial cover. In contrast, highway routing through areas of shallow bedrock is
advantageous as it may increase ground stability and also allows for the development of
quarries closely positioned to the highway. Maximum gradients for highway alignment
(horizontal and vertical) are more restrictive than those for pipelines that can accommodate
steeper terrain. As a result, an alignment selected for pipeline suitability may not always be
optimal for highway construction.
Typically, routing studies develop a list of selection criteria and then compare and rank various
options to select a preferred route. For the KGH project, a preliminary preferred route was
identified by project stakeholders. The objective of the routing study undertaken for this PDR
was to evaluate the suitability of the stakeholder preferred route. Deviations from the
stakeholder preferred route would only be considered if significant limitations to highway
construction were identified.
6.1

Key Planning Considerations for KGH Project Routing

The following subsections outline planning considerations that were used to evaluate the
suitability of the stakeholder preferred route. In most cases, planning considerations were
factors that contributed to the relative suitability of the preferred route and alternate alignments
as opposed to hard constraints that would preclude development. Apparent constraints could be
overcome by engineering design or by the development of additional mitigation measures.
6.1.1

Key Environmental Planning Considerations

The key environmental issue for both routing and design was minimizing the KGH project
footprint including the highway corridor, borrow sources, camp sites, staging areas and access
roads where possible. The following strategies were used during route selection to reduce the
potential for environmental effects:
•

minimize the KGH project footprint by paralleling or using existing linear disturbances as
well as choosing the shortest route;

•

minimize the length of ROW access by placing the route close to borrow material where
possible;

•

use existing bridges where possible and locate other water course crossings to minimize
bridge lengths;

•

avoid critical habitat and sensitive ecosystems; and

•

avoid special places identified by local knowledge.
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6.1.2

Key-Socio-Economic Planning Considerations

The key socio-economic planning objective was to maximize benefits to local communities while
minimizing socio-economic costs. In many cases, socio-economic benefits were related to the
advancement of the overall project rather than to any specific route. Socio-economic
considerations commonly overlapped with environmental considerations. Planning
considerations that minimize environmental effects also tend to minimize socio-economic costs.
The following general planning considerations reduce the potential for socio-economic effects:
•

minimize the KGH project footprint;

•

avoid critical habitat and sensitive ecosystems; and

•

avoid special places identified by local knowledge.

Avoiding special places identified by local knowledge was the most important socio-economic
planning consideration. To this end, local communities were engaged early in the planning
process to identify any constraints on the KGH project.
Specific planning considerations included:
•

select a route or construction method that would not interfere with the continued
operation of the winter road during highway construction; and

•

select the safest route possible.

Photo 14: Fort Good Hope.
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6.1.3

Key Geotechnical Planning Considerations

The key geotechnical issue for both routing and design was ground stability related to the
presence of permafrost and ground ice contents. Permafrost was an important consideration in
flat lying terrain where permafrost thawing can lead to ground settlement resulting in
embankment instability. In sloping terrain permafrost thawing can lead to mass movement of
material down slope. Where possible, avoiding areas with high ice content or low strength
thawed soils was the best strategy to enhance ground stability as well as reducing both
construction and future maintenance costs.
Although ground stability was most commonly dependant on ice contents in surficial soils, to a
lesser extent ground stability was also locally related to underlying bedrock units. Bedrockrelated features that were avoided included:
•

unstable slopes(typically composed of incompetent shales); and

•

karst terrain including sinkholes.

Key geotechnical planning strategies for use in both routing and design included:
•

avoiding thaw sensitive terrain where possible;

•

avoiding slopes and cross slopes where possible;

•

avoiding unstable (including bedrock) areas where possible;

•

avoiding thermokarst and karst terrain where possible;

•

routing in areas of shallow bedrock where possible; and

•

use previously cleared ROW that may have already experienced some degree of thaw
settlement.

6.1.4

Key Engineering Planning Considerations

This section outlines engineering constraints as they specifically apply to routing (and not
engineering constraints in general). As well as being a key geotechnical issue, permafrost is
also a major consideration in engineering design. Highway development in permafrost terrain
typically requires:
•

minimizing cuts to avoid disturbing the vegetation and surficial soils;

•

protecting or preserving permafrost;

•

accommodating the effects of ground thaw settlement in areas where permafrost cannot
practically be preserved; and

•

managing drainage to avoid changes to permafrost by water erosion.

It is possible to preserve permafrost beneath the KGH project. Embankment materials will be
placed directly on the undisturbed ground surface and cold temperatures will allow permafrost to
expand into the road base. Maintaining the ground in a frozen state creates a stable foundation
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and reduces future maintenance costs. The KGH project study area is located in the transitional
zone along the southern margin of the continuous permafrost zone and is characterized by
warmer ground temperatures. Improper construction activities may initiate permafrost
degradation and thaw settlement. Development of a construction procedure that minimizes or
eliminates disturbance of permafrost together with a site-specific embankment design is
essential to provide stability for the KGH project.
The requirement for an embankment results in the need for relatively large volumes of borrow
material which will have a major effect on KGH project costs. Conventional highway
construction typically uses material obtained from cuts as the source of fill to raise the subgrade
up to design elevations. As cuts are restricted in permafrost terrain, this source of local material
is not available, necessitating the development of borrow sources located outside the ROW.
The requirement to avoid cuts also increases the amount of borrow material required to achieve
the desired design elevations. For these reasons, borrow material needs to be carefully
considered during KGH project routing. Routing strategies to reduce borrow volumes include:
•

avoiding thaw-sensitive areas which may require more borrow material to construct a
thicker embankment and may require additional borrow material for future maintenance;

•

selecting a route in terrain types where conventional cut and fill construction may be
possible;

•

selecting a route in areas of shallow bedrock which may require less embankment
material and provide the opportunity to develop bedrock quarries;

•

selecting the shortest route possible to reduce borrow requirements;

•

selecting a route close to borrow sources to reduce haul distances; and

•

selecting a route in flatter terrain which will reduce borrow volumes required to cross
depressions and valleys.

In addition to the existing physical landscape, KGH project routing is also constrained by the
design parameters for the vertical and horizontal alignment (see Section 7 for a complete
description of the geometric design parameters). In places, local deviations from the stakeholder
preferred route along the winter road or proposed MGP will be required to meet design
parameters.
The location of existing bridges is another important planning consideration. The use of the
existing bridges may require some adjustment to the winter road ROW due to different
requirements for operation of the winter road versus the KGH project, as well as design
parameters if local site conditions do not allow for an adjustment of approaches. The location of
new watercourse crossings is also a major planning consideration, as bridges need to be
positioned along stable reaches of watercourses that are not subject to active channel
migration. Previous planning for both the winter road and MGP identified crossing locations.
These locations will be assessed for suitability as KGH project bridge crossings.
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Other engineering planning considerations not related to borrow material include:
•

location of existing bridges;

•

selection of stable reaches of rivers for crossing locations;

•

consideration of geometric design standards for highways when evaluating stakeholder
preferred routes;

•

avoidance of areas such as cross slopes where embankments could disrupt drainage (or
use controls if cross slopes or wetlands cannot be avoided);

•

consideration of the effect of KGH project design on adjacent or proposed infrastructure
(MGP);

•

balancing the cost of embankment design against future maintenance requirements; and

•

identification of geohazards and design mitigation where possible.

A final engineering-related planning consideration is the requirement for the KGH project and
MGP to share a common corridor. The MGP and KGH project need to be close enough to
minimize the corridor footprint but far enough apart to avoid adverse interaction. Additionally,
the number of times the MGP and KGH project cross should be minimized. Although MGP has
received regulatory approval, this approval applies to a one kilometre wide corridor where the
pipeline can be constructed. The MGP has a hypothetical centerline; the exact alignment is
proposed to be adjusted at the time of construction. MGP planners recognized that subsurface
conditions are not accurately known and that flexibility will be required during the final design
and construction to locally avoid difficult ground. The one kilometre wide MGP corridor is
intended to account for variability and uncertainty in subsurface conditions which will not be
known in greater detail until a geotechnical verification program prior to construction or until
actual subsurface conditions are determined during trenching.
The following planning considerations for the MGP were used to select the preferred route for
the KGH project :
•

assume that the hypothetical MGP centerline represents the probable future alignment;

•

assume a nominal separation distance of 70 m between the edges of ROW (subject to
future refinement during detailed design);

•

assume the KGH project will commonly lie to the east of the MGP corridor to avoid
associated infrastructure and reduce the number of potential MGP crossings;

•

assume the MGP can adapt to the KGH project location, if KGH project construction
precedes MGP development;

•

ensure sufficient room exists at major river crossings for both the KGH project and the
MGP; and

•

ensure sufficient room exists at any squeeze points along the route (i.e., narrow areas
where the KGH project is restricted by natural features such as lakes or valleys).
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The assumptions listed above may constrain future MGP development. Previously, MGP
planners assumed the pipeline could deviate inside of the one kilometre corridor in response to
local ground conditions. If the KGH project is constructed first, MGP construction could only
typically use half of the corridor without requiring a pipeline crossing of the road. However, the
benefit of having the KGH project to support MGP construction more than compensates for any
loss in routing flexibility. Some of these benefits include:
•

providing information on ground conditions from the KGH project construction which
could be used for MGP design and micro-routing;

•

facilitating the movement of equipment, materials, fuel and supplies by providing
all-weather access close to the MGP corridor;

•

facilitating logistics by reducing dependence on barging which requires longer lead times
to position materials to meet seasonal operating windows;

•

allowing borrow sources and access established for the KGH project to supply material
for MGP construction; and

•

allowing highway maintenance centres (located at long-term borrow sources) to be used
for MGP lay down areas and construction camps.

6.1.5

Interaction Between MGP and KGH

The previous section outlined routing considerations for placing the KGH project and MGP in a
common corridor. This section examines the local interaction between the KGH project and
MGP as well as identifying ground stability issues that need to be further considered during
detailed design.
Construction of the KGH project embankment can result in an impediment to surface and
shallow groundwater flows. Drainage disruption more likely occurs in permafrost areas where
surface water and groundwater flows are confined to the active layer above frozen soils. KGH
project design needs to accommodate both parallel and cross drainage using controls such as
permeable embankments, appropriately spaced culverts and bridges, as well as parallel ditches
and flow control structures.
The design concern, in relation to an adjacent/parallel MGP, is the effect of concentrating flows
across the KGH project embankment and then having that flow encounter the MGP down slope.
The flow concentrations could have a significant effect on the MGP performance due to
unanticipated thawing and erosion of the ROW and backfill, particularly where ice-rich
permafrost is encountered. In these areas, the spacing between the MGP and the KGH project
may need to be increased to ensure there would be no effect on the design, operation and
maintenance of either.
An increase in KGH project-MGP spacing may also be required at stream crossings and in
areas of lengthy cross slopes so that potential ground stability problems from the upslope
infrastructure does not affect the down slope ROW.
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Pipelines, once constructed, usually lead to future looping as the demand for energy, increased
exploration and the identification of additional reserves occurs. The KGH project could
accelerate this process. The KGH project routing did not consider future looping in the selection
of the minimum spacing between the proposed MGP and the KGH project alignments. With the
corridor concept, the KGH project is not seen as a serious constraint to future looping.
6.2

Borrow Sources

Large volumes of aggregate material will be required to construct the KGH project embankment.
There are several potential sources including:
•

pits developed in glaciofluvial deposits of sand and gravel;

•

bedrock quarries to supply crushed granular material;

•

colluvial deposits and talus deposits;

•

alluvial sources including bank and stream bed deposits; and

•

common fill obtained from cuts in surficial materials.

Glaciofluvial deposits are an important source of granular material. Many studies have been
undertaken in the Mackenzie Valley to define granular resources in advance of expected future
development. Inventories undertaken on behalf of the AANDC have numeric indicators ranging
from 1.000 to 11.000. Potential sites identified in this PDR have site indicators beginning with
KG (e.g., site KG-01).
The granular inventory database was expanded by Imperial Oil who undertook further resource
evaluations on previously defined sources in support of the MGP (IORVL 2004). Previous work
by IOR also differentiates between the borrow source (i.e., large area containing granular
material) and a borrow site (i.e., specific area slated for development). Imperial Oil attempted to
locate both sand and gravel to support general access road construction, as well as select
material (i.e., with a low concentration of coarser material) to use as backfill in the pipeline ditch.
Bedrock may be an important source of aggregate material for embankment construction.
Duk-Rodkin and Hughes (1995) report that construction of the Dempster Highway is routed
through areas of till veneer as this allowed for easy access to bedrock for embankment
construction. Using bedrock as embankment material is preferable to using till even if higher ice
content material is avoided.
Different formations have properties which determine their suitability for use in highway
construction. In general, carbonate rocks (e.g., Ramparts and Hume Formations) are competent
and suitable for quarrying. The Bear Rock Formation locally contains layers of anhydrite that
can undergo dissolution making it an unpredictable material. Formations containing shale can
vary from moderately coherent to incompetent making them locally unsuitable for quarrying.
Table 6.2-1 below outlines some expected properties of bedrock which can be used for general
KGH project planning. As facies variations are common in sedimentary rocks, site specific
evaluation of bedrock is required to further refine potential quarry locations.
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Table 6.2-1: Suitability of Bedrock Formations
Classification

Formation

Resistant and competent; suitable for riprap,
subgrade or surfacing material.

Middle Devonian limestone (Hume and Ramparts
Formations) Note: Ramparts Formation has been quarried
for road and airport construction at Norman Wells.

Coherent or moderately competent; resistant to
erosion but not strongly cemented; potential
subgrade material but might be unsuitable for road
surfacing.

Portions of the Upper Devonian Imperial Formation and
some Cretaceous sandstones.

Moderately coherent.

Devonian Hare Indian Formation and some Cretaceous
siltstone and sandy shales.

Incoherent; soft easily eroded and prone to
slumping.

Mainly Cretaceous shales but locally includes shales of
the Upper Devonian Imperial Formation.

Colluvial deposits are not common but are locally found in the Norman range. It appears that
some of these deposits have previously been used to construct bridges approaches on the
winter road south of Fort Good Hope.
Although previous studies investigated the potential of using riverbed gravels dredged from the
Mackenzie River (e.g., EBA 1987), the potential environmental effects of this source or other
alluvial deposits close to water are considered too high for further consideration.

Photo 15: Elders meeting, Fort Good Hope, September 2011.
As previously mentioned, the use of even low ice materials is problematic. At this point in KGH
project planning, it is unknown if material from cuts can be used for embankment construction.
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An additional consideration for sourcing material to construct the KGH project embankment is
the amount of time required to develop aggregate sources. Although glaciofluvial materials are
typically well drained and have low ice contents near the ground surface, it is possible that these
deposits may contain excess ice at greater depths. To reduce the moisture content of borrow
material, it may be necessary to stockpile material over the summer season so it can thaw and
drain. For this reason, using aggregate materials produced from bedrock quarries may be
advantageous, if this material can processed and used during winter construction. To provide
more flexibility at the time of construction, both glaciofluvial and bedrock sources are identified.
Table 6.2-2 and Appendix C outlines potential borrow sources that could be developed to
support highway construction. As depletion of borrow sources is an important consideration, the
table also indicates volumes that Imperial Oil determined were required to support the MGP.
Planning for MGP assumed that an all-weather highway would not be in place to support
construction and that borrow material would be required for access roads and granular pads
(i.e., camps and laydown areas). If KGH project construction precedes MGP development, it is
possible that granular volumes to support the MGP would be reduced. In general, the table
below suggests that sufficient material exists to support both projects.
Table 6.2-2: Borrow Sources
Source Probable m3

MGP m3

Highway m3

glaciofluvial

200,000

19,000

200,000

Sahtu

glaciofluvial

25,000,000

608,000

448,000

Crown

glaciofluvial

5,500,000

302,000

6.034

Sahtu

glaciofluvial

2,000,000

94,000

6.036 AP

Sahtu

glaciofluvial

1,200,000

93,000

Name

Owner

Type

5.036P

Sahtu

5.041/KG-20
5.043AP

485,600

6.042CP

Sahtu

glaciofluvial

4,000,000

80,000

6.042P

Sahtu

glaciofluvial

4,000,000

20,000

237,000

6.053P

Sahtu

glaciofluvial

1,000,000

54,000

280,000

6.077P

Sahtu

glaciofluvial

2,000,000

185,600

363,400

6.080P

Sahtu

glaciofluvial

2,500,000

33,400

6.089P

Crown

glaciofluvial

500,000

26,000

7.003AP

Crown

bedrock

unlimited

49,000

7.005P

Sahtu

bedrock

unlimited

15,000

7.006P

Crown

colluvial cone

550,000

15,000

7.015P

Crown

glaciofluvial

2,500,000

73,000

20.114P

Crown

glaciofluvial

3,000,000

49,000

180,880

20.112P

Crown

glaciofluvial

unknown

186,00

286,000

20.200P

Sahtu

bedrock

unlimited

300,000

600,000

KG-1

Crown

talus slope

unlimited

KG-1A

Crown

bedrock

unlimited

KG-2

Sahtu

bedrock

unlimited

KG-3

Shatu

bedrock

unlimited

KG-3a

Crown

bedrock

unlimited

KG-4

Crown

glaciofluvial

100,0000
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Name

Owner

Type

KG-4a

Crown

glaciofluvial

Source Probable m3

MGP m3

Highway m3

20,000

KG-4b

Crown

glaciofluvial

5,000

KG-4c

Crown

glaciofluvial

5,000

KG-5

Crown

bedrock

100,0000

KG-5a

Crown

bedrock

unlimited

KG-6

Crown

bedrock

unlimited

199,200
188,500

KG-7

Crown

glaciofluvial

200,000

KG-7a

Crown

glaciofluvial

50,000

KG-7b

Crown

glaciofluvial

100,000

KG-8

Crown

bedrock

100,0000
500,000

KG-9

Crown

bedrock

KG-10

Crown

glaciofluvial

5,000

KG-10a

Crown

glaciofluvial

5,000

KG-10b

Sahtu

glaciofluvial

KG-11

Sahtu

bedrock

unlimited

KG-12

Sahtu

bedrock

unlimited

KG-12a

Sahtu

glaciofluvial

92,200

small
408,000

20,000

KG-12b

Sahtu

glaciofluvial

20,000

KG-13

Sahtu

glaciofluvial

20,000

KG-14

Sahtu

bedrock

KG-15

Sahtu

bedrock

1,500,000
unlimited

KG-15a

Sahtu

bedrock

unlimited

KG-16

Crown

glaciofluvial

50,000

KG-16a

Crown

glaciofluvial

120,000

KG-17

Crown

glaciofluvial

KG-18

Crown

bedrock

unlimited

KG-18a

Crown

bedrock

unlimited

KG-21

Sahtu

glaciofluvial

633,000

20,000
512,600

25,000

KG-21a

Sahtu

glaciofluvial

15,000

KG-22

Sahtu

glaciofluvial

15,000

100,000

KG-23

Crown

bedrock

unlimited

1,085,000
TOTAL

7,465,680

Note: Probable volumes quoted in IORVL (2005, a, b, c and d) or estimated for this study (KG sources).

S:\Project Ce\Other\PT100022\fin rpt-PT100022-11jan12-mjohnson.docx

Page 128

GNWT
Project Description Report: Mackenzie Valley Highway
K’ahsho Got’ine District
January 2012

6.3

Alignments Considered

As previously discussed, the transportation corridor identified by stakeholders (stakeholder
preferred route) was used as a starting point and was evaluated for suitability as the KGH
project alignment. This included the existing 20 m wide ROW for the winter road south of Fort
Good Hope and the 1 km wide corridor proposed for the MGP. In places, minor adjustments to
the winter road alignment were required to meet geometric design parameters. These minor
adjustments were not considered alternate alignments and the following discussion concerns
significant deviations greater than 500 m from the stakeholder preferred route.
The evaluation of the stakeholder preferred route began at watercourse crossings which were
assessed for KGH project suitability. Nine existing bridges on the winter road south of Fort Good
Hope were inspected. These bridges were found to be in good working condition and sufficient
to accommodate expected traffic loads (see Section 7.3 for further details). Other water crossing
locations on the stakeholder preferred route were assessed and found to be suitable for KGH
project bridge locations as they were typically:
•

located on narrow channels minimizing crossing lengths;

•

located on stable reaches away from meander bends;

•

avoided unstable slopes where possible; and

•

allowed sufficient space for both MGP and KGH project development.

Next, the overland route joining the crossing locations was evaluated. In addition to selecting
suitable locations for watercourse crossings, evaluation of the stakeholder preferred route also
considered slopes and cross-slopes. Although pipelines can cross steeper slopes than
highways, the MGP route was selected to minimize slope and this routing was found to also be
acceptable for development of the KGH project.
The final step in the assessment of the stakeholder preferred route was a screening for
environmental constraints. As it was an existing approved corridor that was developed as far
north as Fort Good Hope, no environmental constraints were identified, although mitigation
would locally be required to prevent potential environmental effects. For example, many
potential borrow sources would require further archaeological work before development can
take place.
After the stakeholder preferred route was assessed, alternate alignments were considered to
see if improvements could be made. Alternate alignments were developed based primarily on a
consideration of ground stability with the objective of avoiding thaw-sensitive material or routing
closer to sources of borrow material. Four potential alternate alignments (Figure 6.3-1) were
identified:
•

alternate alignment in the Norman Range to take advantage of thin veneers of moraine
above shallow bedrock;
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•

alternate alignment following the MGP corridor in the North Mackenzie Plain to reduce
the road length by 3 km;

•

alternate alignment in the Travaillant Uplands to bypass thaw-sensitive glaciolacustrine
sediments in the Arctic Red Plain and to route closer to sources of borrow material; and

•

alternate alignment in the Arctic Red Plain to avoid thaw-sensitive glaciolacustrine
sediments along the MGP corridor.

An alternate alignment about one kilometre west of the winter road in the Norman Range
between KP 13 and 34 was considered. This alternate alignment was located on a bedrock
ridge covered by veneers of moraine. This alignment was probably also considered for the MGP
development as there was borehole information available (Smith 2005). The alternate was
considered advantageous as:
•

shallow bedrock increases ground stability;

•

thin surficial materials experience smaller amounts of thaw settlement; and

•

shallow bedrock could be exploited for quarry development to support construction of the
KGH project.

This alternate alignment was not selected because:
•

although shallow bedrock on the alternate alignment was likely stable, there are no
inherent ground stability issues with the winter road;

•

the winter road was located in flat terrain and would likely require less borrow material
than the alternate alignment;

•

there were existing bridges on the winter road which would need to be replaced by more
difficult crossing locations on the alternate alignment; and

•

although the alternate alignment was closer to potential quarry sources, quarry sites
were still located within a reasonable distance of the winter road.

An alternate alignment along the MGP corridor was also considered in the North Mackenzie
Plain between KP 49 and 69. This alternate was considered advantageous as:
•

the KGH project would be shorter by about 3 km;

•

there may be better drainage conditions at higher elevations; and

•

the alternate alignment was closer to borrow material that was typical absent on the
winter road.

This alternate alignment was not selected because:
•

drainage conditions were not significantly different from those along the winter road ;
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•

although borrow material was identified on the MGP corridor, the borrow source was an
esker which was less valuable for KGH project construction and borrow material on the
winter road could be augmented with potential quarry development near the Tsintu
River; and

•

there were conflicts with stakeholder guidance to reuse existing bridges and linear
corridors.

Several alternate alignments were considered at the north end of the KGH project to avoid
glaciolacustrine sediments on the Arctic Red Plain. The first alternate was a proposed alignment
in the Travaillant Uplands which was selected to bypass thaw-sensitive materials in the Arctic
Red Plain and route closer to sources of borrow material. Although this alignment was
preferable from a ground stability perspective, it was not selected because:
•

the overall KGH project length would increase;

•

the undulating nature of the upland terrain would require greater borrow volumes to
maintain the vertical alignment within design parameters; and

•

slopes at the northern end of the route where the KGH project would descend from the
Travaillant Uplands had unacceptable grades and a suitable alignment could not be
located.

A second alignment closer to the edge of the Arctic Red Plain was also considered to avoid wet
ground along the MGP corridor. This alternate alignment was located on drier ground closer to
colluvial slopes at the edge of the Travaillant Uplands. This alternate was preferable to the
stakeholder suggested route because:
•

ice content data from the Mackenzie borehole database suggested the alternate
alignment was less ice-rich than glaciolacustrine material along the MGP corridor;

•

field inspection indicated drier ground conditions;

•

less embankment material would be required for construction; and

•

sources of borrow material were located closer to the alternate alignment.

6.4

Preferred Route

The preferred route for the KGH project will follow the stakeholder preferred route except in the
Arctic Red Plain where the preferred route will be shifted up to 500 m from the eastern boundary
MGP corridor to take advantage of more favourable ground conditions.
The preferred route is 235.6 km in length, of which approximately 85.5 km utilize the existing
winter road footprint. Clearing of an additional 150 m of ROW will be required north of Fort Good
Hope. The preferred route is in close proximity to the MGP corridor and will provide access for
pipeline construction and maintenance.
The maps in Appendix A indicate the location of the preferred route, existing winter road and the
MGP corridor.
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7.0

CONCEPTUAL DESIGN

7.1

Design Standards

The conceptual KGH project design has been completed based on the RAU-90 design
designation approved by the GWNT (Table 7.1-1). This design standard is considered
appropriate for passenger and commercial traffic volumes of up to 100 vehicles per day for
movement of goods and services. The design criteria may be reduced in some areas where the
existing terrain and soil conditions constrain the design alignment of the KGH project. The
design has been completed using the optimum design standards possible for the topography
traversed.
The ROW will be limited to 60 m in width, except in large cut and fill sections, in which the
construction footprint would extend outside a 60 m wide ROW. The posted speed limit will be
80 km per hour with advisory speed posted where the design standards have been reduced.
7.2

Conceptual Embankment Design

Conceptual embankment designs for the KGH project have been developed based on the
preferred route to account for expected ground conditions including areas of ice-rich ground that
cannot be avoided. The following sections outline existing ground conditions and proposed
embankment designs.
7.2.1

Existing Ground Conditions

In permafrost terrain, important factors that influence ground stability include:
•

ice content of surficial materials;

•

ability to maintain materials in a frozen state; and

•

the pre-existing active layer thickness in surficial materials.

Although slope was also an important consideration, most of the KGH project was located in flat
terrain and general embankment designs were developed for low-slope areas. Site-specific
designs for slopes will need to be considered in later phases of the project. This will be
particularly important for major river crossings where cutting of banks to reduce bridge span
lengths may be required. A site-specific embankment design will also be required where cutting
into permafrost is unavoidable.
The thickness of surficial materials above bedrock was another potential consideration in
ground stability. Although depth to bedrock was considered during project routing, this
parameter was not used for conceptual engineering of the embankment. Thin veneers of
surficial material above shallow bedrock may experience low or minimal thaw settlement. For
this reason, depth to bedrock will be used as a consideration in future design phases. As the
Mackenzie Valley borehole database (Smith 2005) contains sporadic information on depth to
bedrock, further field data will be required.
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Table 7.1-1: Design Standards
DESIGN DESIGNATION

RAU-90

DESIGN SPEED

90 (kph)

Rural Arterial Undivided

HORIZONTAL ALIGNMENT
Desirable Curve Radius
Minimum Curve Radius

850 (m)
500 (m)

This desirable is applicable for the entire length of the roadway. The minimum
radius is also applicable for the entire length of the roadway, however,
exceptions will be permitted on a site specific basis. The minimum radius for
the horizontal alignment through site specific areas shall be 350 m.

Minimum Sight Distance

250 (m)

Horizontal sight distances are to be verified on all curves.

Super-elevation ( e max )

0.06 m/m

Spiral Parameter “A”

Refer to appropriate Superelevation Tables for minimum and desirable “A”
Parameters for each curve radius and design speed. Spirals are to be used
on all curves requiring superelevation.

VERTICAL ALIGNMENT
Minimum Crest “K” Values
– Passing Sight
– Non-Striping Sight
– Stopping Sight
Minimum Sag “K” Value

350
150
80

Passing sight “K” values should be considered as ideal. Non-striping “K”
values should be used as a desirable minimum. Where the minimum “K” is
used, the sight distance should be verified using an object height of 1.15 m
and an eye height of 1.05 m.

50

Stopping Sight Distance

Minimum Distance Between VPIs

50 (m)

Passing Sight Distance (minimum)

600 (m)

Maximum Gradient (desirable)

6%

CROSS-SECTION
Finished Road Top Width
Lane Cross Slope

10.0 (m)
3%

Lane Width

3.7 (m)

Shoulder Width

1.3 (m)

Finished Asphalt Surfacing Width

8.4 (m)

Side Slope Ratio
– Normal
– Minimum (with toe of slope in
water area)
– Maximum

In guardrail installation areas, an additional 1 m in width shall be added for
each side that guardrail is installed.

If applicable

3.0 to 1
3.0 to 1
2.0 to 1

On fills over four (4) m

Ditch Width (minimum)

3.5 (m)

Through all cut areas

Back Slope Ratio
– Normal
– Rock

2.0 to 1
vertical

Rock cuts over 3.0 m shall be pre-sheared

Minimum Embankment Height
– Original ground/organics
– Rock

1.5 (m)
0.8 (m)

Minimum fill over organic or fine grained materials
Minimum fill through rock cut areas
Note: Does not included base and surface courses

60.0 (m)

30 m each side of centerline.

ROW
ROW Clearing Width

Highway Reconstruction

DESIGN CRITERIA/STANDARDS
(90 kph Design Speed)
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7.2.1.1

Ice Content

Heginbottom (2000) defined three categories of permafrost in the Mackenzie Valley based on
visible (or volumetric) ice contents:
•

high ice content permafrost (>15% visible ice);

•

moderate ice content permafrost (5-15% visible ice); and

•

low ice content permafrost (<5% visible ice).

Although Heginbottom’s classification was based on visible ice contents, this information was
typically absent from the Mackenzie Valley borehole database (Smith et al. 2005). For this
reason, a classification system for ice content based on dry weight was developed for
conceptual engineering of the KGH project. Three types of frozen soils are defined:
•

high volumetric ice content (in general corresponding to a moisture content >40% by dry
weight);

•

medium volumetric ice content (in general corresponding to moisture content of 20-40%
dry weight) ; and

•

low ice volumetric ice content (in general corresponding to moisture content <20% by dry
weight).

There was an expected correlation between the volumetric ice content of a material and the
total amount of settlement that a material might experience upon thawing of permafrost. In
general, increasing ice content would correspond to increasing amounts of potential thaw
settlement.
7.2.1.2

Preservation of Permafrost Conditions

In locations where ground and air temperatures are colder, highway embankments are
commonly designed to allow permafrost to expand into the highway base. Maintaining the base
in a frozen state creates a stable highway and reduces future maintenance costs. This strategy
is not practical for the KGH project as the local ground and air temperatures would require thick
embankment fills. The approach taken for the KGH project is to allow thawing of the pre-existing
active layer beneath the embankment. The portion of the pre-existing active layer allowed to
thaw would depend on ice content (the higher the ice content the smaller the portion of the preexisting active layer allowed to thaw).
Climatic conditions in the KGH project study area allow permafrost to be driven up into the
highway base depending on selected embankment thickness. It is possible that embankments
could be designed to prevent or minimize the expansion of the active layer. This would limit the
potential for thaw settlement and create a stable base.
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7.2.2

Proposed Embankment Design

Conceptual embankment designs have been developed to account for:
•

the climate conditions along the KGH project;

•

the range of ice content materials; and

•

the portion of the pre-existing active layer which would be allowed to thaw.

7.2.2.1

1.5 m Embankment (Type A)

A 1.5 m thick embankment consisting of granular materials is proposed for areas with low ice
content (Figure 7.2-1). A side slope ratio of 3H:1V will be utilized and a nominal highway surface
width of 9.0 m will be constructed. In mineral soils, stripping of the ground vegetation is not
recommended for the Type A embankment. However, peat soils will be replaced with
compacted engineered fill.
Although conventional cut and fill construction is typically not recommended in permafrost
terrain, it is possible that this technique could be locally used within the above referenced
sections of the KGH project. However, embankment design for the cut sections will be reviewed
by a permafrost engineer, and excavation activities will be monitored by experienced
geotechnical personnel. A significant advantage of conventional construction is the reduction in
borrow volumes that must be imported from off ROW sources by:
•

using cuts to meet the design standard for the vertical alignment; and

•

potentially using granular cut material as a source of embankment material.

Volume calculations undertaken for preliminary estimates have assumed a no cut situation,
although cuts are locally used in valleys to reduce the span length of bridges. As the ability to
use conventional construction has a large affect on project costs, the feasibility of cutting as well
as the feasibility of using cut material to construct embankments will be investigated during
detailed design.
7.2.2.2

2.0 m Embankment (Type B)

A 2.0 m embankment is proposed for areas with moderate (Figure 7.2-2) and high ice content
(Figure 7.2-3). The increased embankment thickness is intended to prevent significant thawing
of the pre-existing active layer. Porous granular material may locally be used in areas with
higher ice content.
As temperatures in the Arctic Red Plain are colder, it is possible that the 2.0 m embankment
thickness could be reduced by 20 cm in this area. This will be further investigated during
detailed design.
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Areas that require a thicker embankment include:
•

KP 0-12 – glaciolacustrine deposits;

•

KP 29-44 – glaciolacustrine deposits near Chick Lake;

•

KP 81-96 – glaciolacustrine deposits in Hare Indian (Rabbitskin) River Valley; and

•

KP 196-236 – glaciolacustrine deposits on the Arctic Red Plain.

About 82 line kilometres (35% of the total highway length) may require the use of a thicker
embankment.
The initial lift of the embankment material will be placed directly over geotextile or geogrid over
undisturbed vegetation. Stripping vegetation will be prohibited for portions of the KGH project
with moderate and high ice content. Embankment slopes will be constructed at a ratio of 3:1V
and the nominal width will be 9.0 m. Conventional cut and fill construction is not feasible in
areas with moderate and high ice content soils. Special design mitigation will be required in
areas where cutting in higher ice content materials cannot be avoided.
7.2.2.3

Special Embankment Designs (Types C and D)

Special embankment designs are proposed for stable terrain units. The minimum proposed
embankment thickness of 1.5 m can be reduced to 0.8 m when cutting through stable bedrock
(Figure 7.2-4). Although cuts are generally avoided, they are proposed for stable, well drained
glaciofluvial materials (Figure 7.2-5).
7.3

Allowable Variations to Design Standards

The minimum desirable horizontal curve radius of 500 m cannot be achieved at two locations.
The factors affecting the curve radii are the locations of existing bridge structures, locations of
water bodies and the proximity of the KGH project to the MGP corridor. At the locations where
the minimum horizontal curve radius cannot be achieved, the speed limit will be reduced and
signed accordingly.
The horizontal alignment will meet the minimum design criteria, with the exception of the
following locations:
•

Restriction at km 8.8 – location of water bodies and bridge restrict the horizontal curve
radius to 220 m; and

•

Restriction at km 35.06 (Donnelly River) – location of the bridge will restrict the
horizontal curve radius to 130 m.

The vertical alignment will meet the minimum design criteria.
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7.4

Bridge and Culvert Structures

7.4.1

Watercourse Crossings along the KGH project

There are several ephemeral and small perennial streams that cross the KGH project. The
majority of these ephemeral and small perennial streams that can be accommodated by typical
culverts (Table 3.10-2; Appendix A). There are, however, a number of small and large perennial
streams that will require larger structures ranging from large diameter culverts to multi-span
major bridges to accommodate fish passage. These watercourse crossings are identified in
Table 7.4-1 (Appendix B). Of the 20 crossings listed, nine have existing single-span bridges.
Table 7.4-1: Watercourse Crossings on Perennial Streams
Approx.
Roadway
STA

Watercourse
Crossing
Number

Ecoregion

Watercourse Name

Assumed Type of Structure

1+500

3

Norman Range

Hanna Creek

Existing Bridge – 30 m

9+200

13

Norman Range

Gibsons Creek South

Existing Bridge – 24 m

10+200

14

Norman Range

Gibsons Creek North

Existing Bridge – 18 m

26+200

16

Norman Range

Overflow Creek

Existing Bridge – 18 m

31+300

17

Norman Range

unnamed watercourse/
Chick Creek

Single-span Bridge or Large Diameter Culvert

34+500

18

Norman Range

Donnelly River

Existing Bridge – 42 m

49+300

28

North Mackenzie Plain

Denise (Snafu) Creek

Existing Bridge – 24 m
Existing Bridge – 24 m

52+100

32

North Mackenzie Plain

Rachelle Creek

69+550

35

North Mackenzie Plain

Tsintu Creek

Existing Bridge – 30 m

73+350

36

North Mackenzie Plain

Lynn Creek

Existing Bridge – 18 m

85+000

42

North Mackenzie Plain

Jackfish Creek

Large Diameter Culvert or Single-span Bridge

91+000

46

North Mackenzie Plain

Hare Indian (Rabbitskin)
River

Multi-span Major Bridge

104+600

55

North Mackenzie Plain

unnamed watercourse

Large Diameter Culvert or Arch Structure

115+800

63

North Mackenzie Plain

Loon River

Multi-span Major Bridge

147+200

74

Travaillant Upland

Tieda River

Multi-span Major Bridge

177+800

84

Travaillant Upland

unnamed watercourse/
Payne Creek

Large Diameter Culvert or Single-span Bridge

186+300

85

Travaillant Upland

unnamed watercourse

Single-span Bridge

200+050

91

Arctic Red Plain

unnamed watercourse

Single-span Bridge

230+050

114

Arctic Red Plain

unnamed watercourse

Large Diameter Culvert or Arch Structure

231+900

118

Arctic Red Plain

unnamed watercourse

Large Diameter Culvert or Arch Structure

Note: Approx. Roadway STA refers to the Station Numbers shown on the alignment sheets (Appendix A).

7.4.2

Factors Affecting New Watercourse Crossings

The location for each new watercourse crossing will be chosen based on factors such as:
•

preferred route;

•

channel width and bank stability;

•

geotechnical conditions;

•

avoidance of cultural/heritage sites; and

•

skew angle of crossing and meander of stream.
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A feasible location is proposed for each of the new watercourse crossing site based on available
information. Refinement of these crossing locations will be part of future design stages.
The type of structure proposed for a each watercourse crossing will be based on the following
factors:
•

peak water discharge and high water elevation;

•

roadway gradeline and geometry;

•

length of bridge opening (bank to bank);

•

environmental requirements;

•

fish and fish habitat considerations;

•

geotechnical/permafrost conditions including cut/fill limitations and feasible foundation
types;

•

navigability of the stream;

•

ice build-up mitigation for culverts; and

•

economics and structure design life.

For the purpose of this PDR and cost estimating, structure types have been assumed for each
of the new watercourse crossings. Not all of the information listed above is available at this early
stage of planning; therefore, reasonable assumptions have been made.
Based on field observations and available information, the majority of the new watercourse
crossings are assumed to have well drained soil conditions with relatively low ice content. As
such, driven steel pile foundations are assumed to be the most feasible foundation option.
Observation of existing bridges within the KGH project study area also indicates that driven pile
foundations generally perform well in this terrain.
Certain watercourse crossings are located within glaciolacustrine deposit zones and may have
higher ice content in the foundation soils. Pile foundations are generally not feasible in ice-rich
soil conditions due to the potential for heat conductivity through the piles causing permafrost
thaw and subsequent settling of the piles. Special considerations for structure types in ice-rich
permafrost conditions include:
•

foundation design is aimed at mitigating thaw of permafrost (maintaining frozen
condition); and

•

raft type foundations are typically preferred for single-span bridge structures, such as
bin-walls filled with granular material; the design concept for this style of foundation is
such that the frost bulb penetrates upward into the granular material over time.
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Based on available information, new watercourse crossings that may require special
consideration due to ice rich soil conditions include Chick Creek, as well as unnamed
watercourse crossings 95 and 120.
7.4.3

Proposed Crossing Types

Culverts will be utilized for crossings on ephemeral streams that are non-fish bearing or small
perennial streams where fish passage and loss of fish habitat can be mitigated (Figure 7.4-1).
Large diameter culverts or arch structures will be proposed on perennial streams where deep
fills are required. Special attention is required in the selection of culvert or arch options because
there is potential for ice build-up when water is flowing during low temperature periods, which
may lead to blockages during spring runoff.
Single-span bridges are suitable for large perennial streams (Figure 7.4-2). It is recommended
that these bridges be founded on driven steel piles where feasible (based on appropriate
soil/permafrost conditions). Bridges with steel decks on steel girders with steel plate backwalls
and driven pile foundations have generally performed well on the winter road and are
considered feasible for the KGH project as well.
Multi-span major bridges on driven pile foundations are suitable for the largest perennial
streams in the KGH project study area (Figure 7.4-3). These include the Hare Indian
(Rabbitskin) River, the Loon River, and the Tieda River. It is assumed these structures will have
precast concrete decks on steel plate girders. Piers and abutments are assumed to be founded
on driven steel piles.
7.4.4

Summary of Watercourse Crossings

There are nine existing bridges along the winter road between the southern boundary of the
K’ahsho Got’ine district and the community of Fort Good Hope (Table 7.4-1). The preferred
route for the KGH project coincides with the winter road at each of these watercourse crossing
locations and the existing bridges will remain in use for the KGH project. Some of these existing
bridges (such as Donnelly River Bridge and Rachelle Creek Bridge) are not at an optimal
location from the perspective of the KGH project. However, because they are functioning
adequately it would not be economical to relocate the bridges at this time.
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Eleven new crossings have been identified for perennial streams along the KGH project. These
crossings are listed in Table 7.4-2 and assumed crossing types for each structure have been
identified. Order of magnitude cost estimates have also been included for the purpose of cost
analysis/budgeting. These costs do not include construction of roadway embankments.
Table 7.4-2: Estimated Cost of New Structures
Approx.
Roadway
STA

Watercourse
Crossing
Number

31+300
85+000

Watercourse Name

Assumed Type of Structure

Estimated Cost

17

unnamed watercourse/Chick
Creek

Single-span Bridge

42

Jackfish Creek

Large Diameter Culvert or Single-span Bridge

91+000

46

Hare Indian (Rabbitskin)
River

Multi-span Major Bridge

104+600

55

unnamed watercourse

Large Diameter Culvert or Arch Structure

115+800

63

Loon River

Multi-span Major Bridge

$8,000,000

147+200

74

Tieda River

Multi-span Major Bridge

$6,000,000

177+800

84

unnamed watercourse/
Payne Creek

Large Diameter Culvert or Single-span Bridge

186+300

85

unnamed watercourse

Single-span Bridge

$1,200,000
$1,400,000

$1,100,000
$700,000
$17,000,000
$800,000

$800,000

200+050

91

unnamed watercourse

Single-span Bridge

230+050

114

unnamed watercourse

Large Diameter Culvert or Arch Structure

$800,000

231+900

118

unnamed watercourse

Large Diameter Culvert or Arch Structure

$800,000

7.4.5

Future Bridge Work

Future work to be carried out in subsequent design phases includes items such as:
•

coordination with KGH project design to optimize crossing location and gradeline;

•

detailed hydraulic analysis of each stream to assess peak flows and high water/ice
elevations;

•

detailed geotechnical assessment;

•

detailed fish and fish habitat assessments and compensation requirements;

•

archaeological evaluation;

•

preliminary engineering to select the optimum crossing structure type; and

•

detailed bridge structure design.
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7.5

Quantity Estimates

Table 7.5-1 summarizes the quantities required for major bid items in the construction of the
KGH project.
Table 7.5-1: Major Bid Item Quantities
Bid Item
Clearing
Clearing and Timber Salvage
Common Excavation
Borrow Excavation
Overhaul
Gravel Surfacing
Culverts

7.6

Quantity
1,176.0 ha
310.0 ha
3,500,000 m3
7,466,000 m3
30,000,000 m3/km
473,200 m3
14,220 m

Design and Construction Costs

Table 7.6-1 outlines the preliminary construction costs and presents an order of magnitude of
the costs necessary to complete construction of the KGH project.
Table 7.6-1: Design and Construction Costs
Bid Item

Unit

Quantity

Clearing

ha

1,176.0

$8,000.00

$9,408,000.00

Clearing and Timber Salvage

ha

310.0

$20,000.00

$6,200,000.00

Common Excavation

m

3

3,500,000

$22.00

$77,000,000.00

Borrow Excavation

m3

7,466,000

$27.20

$203,075,200.00

m3 km

30,000,000

$1.00

$30,000,000.00

Gravel Surfacing

m3

473,200

$40.00

$18,928,000.00

Culverts

m

14,220

$500.00

Overhaul

Unit Price

Miscellaneous Items (5%)
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Estimated Cost

$7,110,000.00
$17,586,060.00

Total Estimated Cost
Rounded to Nearest $1,000
10% Contingency
12.5% Engineering

$369,307,260.00
$369,307,000.00
$36,930,700.00
$46,163,375.00

TOTAL

$452,401,075.00
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8.0

CONSTRUCTION OVERVIEW

Construction of a highway in a remote sub-Arctic environment presents unique design, logistical
and construction challenges. The presence of extensive permafrost and ice-rich soils contribute
to the magnitude of these challenges. Fortunately, in Canada there is a wealth of experience in
the design, construction, operation and maintenance of highway embankments in similar
environments.
Construction of the 235.6 km length of the KGH project is planned to be executed over a four
year period. Construction planning indicates that a total of seven work spreads will be required
at the peak of construction in order to ensure completion of the KGH project within the four year
timeframe.
In order to construct the KGH project simultaneously on a number of fronts, three main barge
landing sites and staging areas are proposed. They include:
•

Little Chicago (temporary barge landing site and staging area);

•

Fort Good Hope (temporary barge landing site and staging area); and

•

Norman Wells (existing barge landing site and staging area).

It is from these three barge landing sites and staging areas that the construction spreads will
access their respective segments of highway, bridge and drainage structure construction
activities. Access from the barge landing sites and staging areas to the highway ROW and
associated borrow sources will require the construction of temporary winter ice roads and, in
some cases, all-weather roads. The locations of barge landing sites, staging areas, primary
construction camps and borrow sources for each of the construction segments assigned to each
of the seven KGH project spreads are shown in Figure 8.0-1.
It is estimated that at least five primary 150 to 180 person construction camps will be required
during the construction period with an additional ten 15 to 20 person pioneer camps located at
each of the borrow sources and staging areas while they are being utilized.
Implicit in the construction planning is the assumption that even though the majority of
construction will be executed during the winter construction period (January – March), summer
construction is feasible in some locations where subsurface information indicates the ground
surface (surficial soils) have low moisture content soils and could support construction
equipment in an unfrozen condition.
The preferred route of the KGH project crosses a variety of terrain and subsurface soil
conditions. Since most of the KGH project is underlain by permafrost, construction timing is an
essential factor for planning.
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Where the KGH project is underlain by low ice content soils with minimal potential for thaw
settlement, construction could feasibly continue throughout the year. Summer construction will
only be possible where the above soil conditions predominate and where year-round access to
the highway ROW and associated borrow sites is available. In areas of low ice content soils
interspersed with segments of higher ice content material, initial embankment lifts will be
constructed primarily during the winter. After the first summer of thawing, grading and
compaction of the initial embankment lifts will be completed in the July to September timeframe.
Subsequent lifts could be placed in any season providing the embankment placed the previous
winter is sufficient to support the equipment. In areas where soil conditions are generally
conducive for summer construction, there could be short segments of high ice content soil
(e.g., organic areas) which will slow construction progress. It is possible these areas could be
crossed with matting to allow construction to continue. The short segment could then be
completed during the subsequent winter. Another option would be to use end dumping to place
embankment materials to allow for passage over high ice content areas. In locations where the
preferred route crosses medium or high-ice content soils, winter construction techniques will be
used rather than attempt placement of embankment materials during warmer spring, summer
and fall periods.
Winter roads (either temporary ice roads or permanent all-weather roads) are essential for
accessing the highway ROW from the three main staging areas as well as providing access to
borrow sources, pioneer camps, fuel and material storage areas, drainage structures, bridge
structure locations and construction camps. Winter roads are also essential for embankment
construction in ice-rich and moderately ice-rich permafrost areas or segments. In these thaw
sensitive areas, only winter construction is planned until a substantial embankment thickness
has been achieved. This approach will ensure minimal disturbance to the existing ground
surface which will assist in the preservation of the underlying permafrost soils. Embankment
materials will be transported on the winter roads and embankment fills will be placed directly
onto geotextile or geogrid over the snow-cleared highway ROW.
South of Fort Good Hope, the width of the winter road will have to be increased during
construction to accommodate winter vehicular and equipment traffic (both construction
equipment and non-construction traffic south of Fort Good Hope). There is sufficient space in
the proposed 60 m ROW to accommodate this proposed increase in the width of the winter
road. In some areas parking and turn-around areas will have to be constructed during winter
construction to avoid/minimize any damage to soil and vegetation. Prior to the completion of the
KGH project, winter roads will be replaced by all-weather roads for borrow sources and camp
sites that will be utilized for both winter and summer construction and/or future highway
maintenance.
Table 8.0-1 provides a comparison between winter and summer construction.
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Table 8.0-1: Comparison of Construction Seasons
Construction Season

Advantages

Disadvantages

Winter Construction

Access to highway and borrow sites needs only
temporary winter ice roads.

Working in extreme cold temperatures is very
difficult and challenging for the personnel
executing the work and the equipment.

Embankment materials are placed directly on
frozen ground. This is particularly important in
areas underlain by ice-rich permafrost. These
soils are sensitive to thaw and very weak in the
thawed condition.

The winter construction period is short
(approximately three months from January
through March) and the work is conducted during
a period of minimal daylight which presents
safety issues.

Winter construction minimizes potential adverse
effects on vegetation and soils adjacent to the
highway ROW.

Excavation and handling of frozen material at
borrow sites is difficult. Drilling and blasting
methods may be required.

The installation of drainage structures such as
culverts may be easier during winter as a result
of the absence of ponded or flowing surface
water.

Embankment fills placed in the winter cannot be
graded and compacted until they thaw and dry
out (likely by end of June for materials placed the
preceding winter).

Warmer temperatures during summer provides a
significant boost in personnel and equipment
productivity.

Even where soil conditions are generally
conducive for summer construction there could
be short segments of weak soils which exhibit
local higher ice contents or surficial organics
which could slow construction progress.

Summer construction allows the construction
spreads to take full advantage of maximum
daylight conditions providing increased safety.

Installation of necessary drainage structure such
as culverts will be more difficult in some locations
because of the presence of ponded and/or
flowing water.

Year-round construction activity avoids the need
to have construction equipment and manpower
idle for most of the year waiting for a short
intense period of construction. The result is a
more effective use of resources with a single
mobilization and demobilization.

In local areas of weaker surficial soils, instability
may occur during embankment placement
causing disturbance to adjacent soils and
vegetation. Special construction procedures may
be required in these areas to avoid or minimize
these negative effects.

Summer Construction

The planning for construction of the KGH project did not consider an extended construction
timeframe, as contemplated in earlier highway studies. The comparison of benefits which
accumulate within the communities (Section 12.1) support completing the highway in an
expeditious manner assuming the local communities can take advantage of the numerous, long
term, business and employment opportunities generated during the operation and maintenance
of the highway, once completed.
A specific schedule for the KGH project execution has not been adopted since the KGH project
is at the project definition phase coupled with the uncertainties related to the regulatory process
and associated funding commitments.. The construction schedule is defined as year 1 through
year 4 rather than predicting specific dates. The time required for various stages of the
regulatory process in addition to the data collection, detailed design and public tendering
process have been estimated without consideration of actual dates and sequencing of these
activities. It is possible that, given the approval of funding, the activities that precede
construction could in fact take place prior to completion of the regulatory process reducing the
project schedule. This is dealt with in more detail in Section 9.0 Project Timetable.
At this stage of the KGH project, a traditional design and construction approach is assumed.
Subsequent KGH project phases may investigate other approaches if they are deemed viable,
beneficial and have the support of the project stakeholders.
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8.1

Construction Execution

Construction will commence from three distinct locations (barge landing sites) along the
preferred route for the KGH project. The most southerly proposed location is Norman Wells
which has two existing barge landing sites with associated support facilities for staging
construction activities along the southern portion of the KGH project. A temporary barge landing
site and staging area is also proposed for Fort Good Hope, approximately midway along the
KGH project and finally at Little Chicago located near the northern end. Little Chicago will also
be required as a deployment point for the construction of the southern portion of the Gwich’in
segment of the MVHE. This will necessitate a coordinated effort during final construction
planning.

Photo 16: Elders meeting, Fort Good Hope, September 2011.
At both the Fort Good Hope and Little Chicago sites, temporary facilities will include:
•

camp and maintenance buildings;

•

equipment and material storage areas;

•

fuel storage facilities;

•

staging area;

•

helicopter landing area

•

temporary barge landing area;

•

access road from shore; and

•

waste containment facilities.
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Construction activities will commence assuming all necessary regulatory approvals and permits
are in place and a decision to proceed with construction has been made by the stakeholders.
During year 1 of construction, activities will be limited to the following:
•

barging of equipment required for construction in year 1 and 2 including mobilization of
all camps, construction equipment, fuel, bridge and drainage structure materials;

•

construction of winter ice roads from the barge land landing sites to the highway ROW
and borrow sources;

•

mobilization of equipment, camps, fuel and construction materials to key borrow sources
and camp locations along the KGH project; and

•

camp set up and borrow source development.

8.1.1

Year 1 Construction Activities

During year 1 of construction, the previously listed activities will be undertaken at all three barge
landing sites. The first winter of embankment construction is not expected to start until the
winter of year 2. During the first year of construction activity, there is insufficient time to
transport equipment, establish camps and develop the borrow operations to stockpile and begin
placement of embankment materials.
The initial highway segments to be constructed from all three staging areas crosses moderate to
high ice content materials requiring winter construction. In years 3 and 4 of construction, there
are opportunities for summer construction in low ice content soils. The proposed construction
schedule takes these seasonal construction opportunities into consideration (refer to the year 1
schedule of activities Table 8.1-1).
An additional requirement is to ensure the continued operation of the winter road to Fort Good
Hope during all-weather highway construction. For this reason, the winter road will be
constructed adjacent to the highway ROW to allow this essential transportation link to be
maintained. The winter road will also provide access to proposed camps and borrow sources. A
winter road will also be constructed adjacent to the highway ROW north of Fort Good Hope to
support construction.
Winter access roads will be required to camp sites and borrow sources along the entire route.
Once the winter roads are constructed and ready for use, equipment, construction camps and
pioneer camps, fuel and materials, borrow material production and stockpiling would then be
transported to camp sites and borrow sources in preparation for the next winter’s embankment
construction. Spreads would be mobilized from:
•

Norman Wells (spreads 1 and 2);

•

Fort Good Hope (spreads 3, 4 and 5); and

•

Little Chicago (spreads 6 and 7).
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Table 8.1-1: Year 1 Construction Schedule of Activities

Feb

Jan

Dec

Nov

Year 2
Oct

Sep

Aug

Jul

Jun

Construction Activities

May

Year 1

LITTLE CHICAGO BARGE LANDING AND STAGING AREA
Planning for and mobilization of equipment/camps, fuel and materials to Little
Chicago Staging Area (two spreads)
Clearing and construction of winter road – Little Chicago to camps and borrow
source @ KP 195 and KP 178
Transportation of equipment, camp, fuel and bridge materials to KP 197 and
KP 178 (camp and borrow source)
Start camp Installation and borrow material production and stockpiling at
borrow sources
FORT GOOD HOPE BARGE LANDING AND STAGING AREA
Planning for and mobilization of equipment/camps, fuel and materials to Fort
Good Hope Staging Area (three spreads)
Clearing and construction of winter road – FGH Staging Area to camps and
borrow source @ KP 57, 87 and 115
Transportation of equipment, camp, fuel and bridge materials to KP 57,87 and
115 (camps and borrow sources)
Camp installation and borrow material production and stockpiling at borrow
sources
NORMAN WELLS BARGE LANDING SITE AND STAGING AREA
Planning for and mobilization of equipment/camps, fuel and materials to
Norman Wells Staging Area (two spreads)
Clearing and construction of winter road – Norman Wells to camps and
borrow sources @ KP 5, 18 and 35
Transportation of equipment, camp, fuel and bridge materials to KP 5, 18
and 36 (camps and borrow sources)
Camp installation and borrow material production and stockpiling at borrow
sources

8.1.2

Year 2 Construction Activities

During the balance of year 2, camp installation, borrow material production and stockpiling that
started in late year 1 would continue (refer to the year 2 schedule of activities Table 8.1-2).
During the summer of year 2, additional construction equipment required for embankment
construction, additional camps, any additional equipment required for new borrow source
development, fuel, bridge and culvert materials would be transported via barge to the same
three staging areas to support the balance of highway construction.
In the Fort Good Hope staging area, it is expected that some borrow and camp construction
activities can take place if access has been developed between the staging area and these
locations. Otherwise, as in the other staging area cases, activities will be restricted to those
described above.
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In the winter of year 2, as soon as the winter road is completed from Norman Wells, materials
will be positioned at the construction camp locations near KP 5, KP 18 and KP 43. Materials will
include:
•

camp units and supplies;

•

equipment for borrow source development;

•

fuel; and

•

bridges and culverts.

Spread 1 working north from KP 0 north and spread 2, working south from KP 43 will place
initial embankment fills from the adjacent winter road. As this segment is underlain by ice-rich
soils, embankment construction is scheduled during the winter months (January to March). In
April, once thawing begins, equipment will be stored at camp and borrows until the subsequent
construction season. During this entire period, borrow material production and stockpiling will
continue as required.
As soon as the winter road to Fort Good Hope is open in year 2, additional construction
equipment required for the KP 43 to KP 146 segment will be positioned at the Fort Good Hope
staging area. Spread 3 working south from KP 80 to KP 43 south to KP 43, spread 4 working
from KP 95 south to KP 80 and spread 5 working from KP 95 north to KP 146 will begin placing
initial embankment fills utilizing the adjacent winter road. The segment of the highway ROW in
the vicinity of Fort Good Hope is underlain by some ice-rich and moderately ice-rich soils. For
this reason, spread 4 (KP 80 to KP 95) may be restricted to winter construction until an
adequate thickness of initial embankment fill has been placed. Embankment construction work
for Spread 3 working south of Fort Good Hope and spread 5, north of Fort Good Hope will be
begin during the winter of year 2 and continue during the following summer because the soils in
these segments predominantly have low ice contents.
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Table 8.1-2: Year 2 Construction Schedule of Activities

Jan

Dec

Oct

Nov

Sept

Aug

July

May

June

Apr

Mar

Feb

Jan

Construction Activities

Dec

Year 2

LITTLE CHICAGO BARGE LANDING AND STAGING AREA
Mobilization of equipment, camps, fuel and materials to Little Chicago
Staging Area (two spreads)
Clearing and construction of winter road – Little Chicago to camps and
borrow sites @ KP 195 and KP 178
Transportation of equipment, camp, fuel and bridge materials to
KP 197 and KP 178 (camp and borrow sources)
Camp installation and borrow material production and stockpiling at
borrow sources
Start to construct winter roads and initial embankment lifts in segment
KP 235 to KP 195 (two spreads)
Culvert and bridge installation
FORT GOOD HOPE BARGE LANDING AND STAGING AREA
Mobilization of equipment, camps, fuel and materials to Fort Good
Hope Staging Area (three spreads)
Clearing and construction of winter road – FGH Staging Area to camps
and borrow sources @ KP 57, KP 87 and KP 115
Transportation of equipment, camp, fuel and bridge materials to
KP 57, KP 87 and KP 115 (camps and borrow sources)
Camp installation and borrow material production and stockpiling at
borrow sources
Start construct winter roads, grading and initial embankment lifts in
segment KP 81 to KP 96 (one spread)
Start embankment construction KP 96 to KP 147 (one spread Jan-Mar
Year 3)
Start embankment construction KP 81 to KP 43 (one spread Jan-Mar
Year 3)
Start culvert and bridge installation
NORMAN WELLS BARGE LANDING SITE AND STAGING AREA
Mobilization of equipment, camps, fuel and materials to Fort Good
Hope Staging Area (two spreads)
Clearing and construction: winter road – Norman Wells Staging Area
to camps and borrow sources @ KP 5, KP 18 and KP 36
Transportation of equipment, camp, fuel and bridge materials to KP 5,
KP 18 and KP 35 (camps and borrow sources)
Camp installation and borrow material production and stockpiling at
borrow sources
Start construct winter roads, grading and initial embankment lifts in
segment KP 0 to KP 43 (two spreads)
Start to construct winter access road construction from Norman Wells
Culvert and bridge installation

For spread 4, once spring thawing begins, equipment may have to be relocated to the camp
and/or borrow source locations until the initial fills have had a chance to thaw and dry out.
Grading and compaction will then commence during the subsequent summer/fall construction
season.
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During this entire period, year-round borrow production and stockpiling will continue dependent
on borrow material requirements.
In the northern segment of the KGH project, the winter ice road will be constructed from the
Little Chicago staging area (year 2) along the highway ROW to camps and borrow sources
extending from KP 233 to KP 146. Once this is complete, additional construction equipment and
materials will be transported to the appropriate camp and borrow locations to support and
complete highway construction in the segment.
Spread 7, working from KP 233 south and spread 6, working from KP 195 north, will place initial
embankment fills utilizing the adjacent winter road. This segment of the highway ROW is
underlain by moderate to high ice content soils. For this reason, embankment construction is
scheduled during the winter months (January to March). In April, once thawing begins to occur,
spread 6 and 7 will return to camp at KP 195 to await the subsequent construction season.
During this entire period, borrow production and stockpiling would continue as required.
8.1.3

Year 3 Construction Activities

Having mobilized from Norman Wells, spreads 1 and 2, during the period August-October will
concentrate on grading and compaction of embankment fills placed the previous winter (KP 0 to
KP 43) as thawing and drying of the materials placed in a frozen condition occurs (refer to the
year 3 schedule of activities Table 8.1-3). Borrow material production and stockpiling will
continue as required.
Operating from the Fort Good Hope staging area, spread 3 working from KP 80 south to KP 43
will continue embankment construction enabled by the fact that this segment is underlain by
soils with low ice contents.
Spread 4, working from KP 95 south to KP 80, will continue grading and compaction of
embankment fills placed the previous winter as thawing and drying of the materials occurs. In
addition, spread 4 will continue with the substantial grading required for the Hare Indian
(Rabbitskin) crossing approach slopes.
Spread 5, working from KP 95 north to KP 146, will continue embankment construction enabled
by the fact that this segment is underlain by low ice content soils.
In the northern segment, spreads 6 and 7, mobilized from the Little Chicago staging area, will
proceed during the summer and fall months as indicated below.
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Table 8.1-3: Year 3 Construction Schedule of Activities

Jan

Dec

Oct

Nov

Sept

Aug

July

May

June

Apr

Mar

Feb

Jan

Construction Activities

Dec

Year 3

LITTLE CHICAGO BARGE LANDING AND STAGING AREA
Camp installation and borrow material production and stockpiling at
borrow sources
Construct winter roads and initial embankment lifts in segment KP 236
to KP 196 (two spreads)
Grading, compaction and additional lifts (excluding surfacing) in
segment KP 236 and KP 196 (one spread)
Embankment construction KP 196 to KP 147 (one spread June-Sept
Year 3; two spreads Oct Year 3-March Year 4)
Culvert and bridge installation
FORT GOOD HOPE BARGE LANDING AND STAGING AREA
Camp installation and borrow material production and stockpiling at
borrow sources
Construct winter roads and initial embankment lifts in segment KP 81
to KP 96 (one spread)
Grading, compaction and additional lifts (excluding surfacing) in
segment KP 81 and KP 96 (one spread)
Embankment construction KP 96 to KP 147 (one spread Jan-March
and June- Aug; two spreads Sept- Dec)
Embankment construction KP 81 to KP 43 (one spread Jan-March and
June- Dec)
Culvert and bridge installation
NORMAN WELLS BARGE LANDING SITE AND STAGING AREA
Camp installation and borrow material production and stockpiling at
borrow sources
Construct winter roads and initial embankment lifts in segment KP 0 to
KP 43 (two spreads)
Grading, compaction and additional lifts (excluding surfacing) in
segment KP 0 and KP 43 (two spreads July-Sept))
Embankment construction KP 0 to KP 43 (2 spreads Oct Year 3Mar Year 4)
Winter access road construction from Norman Wells (Tulita District
segment incomplete)
Culvert and bridge installation

Spread 7, working from KP 233 to KP 146, will continue grading and compaction of
embankment fills placed the previous winter as thawing and drying of the materials occurs
(July-September).
Spread 6, working from KP 195 south to KP 178, will continue embankment construction
enabled by the fact that this segment is underlain by low ice content soils.
During the winter period of year 3, focus in all seven spreads will be on completing the
embankments in the moderate to high ice content soils and the continuation of construction in
low ice content areas.
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During this entire period, year-round borrow material production and stockpiling will continue to
operate (depending on borrow material requirements).
8.1.4

Year 4 Construction Activities

The summer of year 4 will see the placement of final embankment lifts, in addition to surfacing
materials on completed embankment areas in low ice content soils (refer to the year 4 schedule
of activities Table 8.1-4). In higher ice content soils, grading and compaction of final lifts which
were placed in a frozen condition the previous winter will be completed. All bridge and drainage
structures will be completed in all segments and some demobilization will commence for
segments which are complete or where camps and equipment are no longer required (only
where demobilization is possible by all-weather road to either Fort Good Hope or Norman
Wells).
During the fall and winter of year 4, any outstanding work, clean-up and demobilization of
camps, equipment, materials and personnel will take place utilizing the completed KGH project.
Construction equipment, including that required for borrow operations and camps, may remain,
retained for operation and maintenance requirements with the balance demobilized back to their
location of origin.
Borrow operations required for long-term highway maintenance require all-weather access
roads connecting to the KGH project. These borrow sites will be selected on the basis of the
quantity and quality of the materials and the proximity to the KGH project in order to minimize
the environmental effects and costs of constructing all-weather access roads.
All temporary borrow sources will be restored as per the borrow operation plan during the
course of construction once they are no longer needed as a source of embankment material.
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Table 8.1-4: Year 4 Construction Schedule of Activities

Jan

Dec

Oct

Nov

Sept

Aug

July

May

June

Apr

Mar

Feb

Jan

Construction Activities

Dec

Year 4

LITTLE CHICAGO BARGE LANDING AND STAGING AREA
Camp installation and borrow material production and stockpiling at
borrow sources
Grading, compaction and additional lifts (excluding surfacing) in
segment KP 236 and KP 196 (one spread)
Embankment construction KP 196 to KP 147 (one spread June-Sept
Year 3; two spreads Oct Year 3 and March Year 4)
Complete embankment fills and surfacing two spreads June-Oct
Year 4)
Culvert and bridge installation
Demobilization of camps, equipment and materials to Fort Good Hope
(via completed highway embankment)
FORT GOOD HOPE BARGE LANDING AND STAGING AREA
Camp installation and borrow material production and stockpiling at
borrow sources
Embankment construction KP 96 to KP 147 (one spread Jan-March
and June-Aug; two spreads Sept-Dec)
Embankment construction KP 81 to KP 43 (one spread June- Dec
Year 3_
Complete embankment fills and surfacing (three spreads June-Oct
Year 4)
Culvert and bridge installation
Demobilization of camps, equipment and materials to Fort Good Hope
(via completed highway embankment)
NORMAN WELLS BARGE LANDING SITE AND STAGING AREA
Camp installation and borrow material production and stockpiling at
borrow sources
Embankment construction KP 0 to KP 43 (two spreads Oct Year 3Mar Year 4)
Winter access road construction from Norman Wells (Tulita District
segment incomplete)
Complete embankment fills and surfacing (two spreads June-Oct
Year 4)
Culvert and bridge installation
Demobilization of camps, equipment and materials to Norman Wells
(via completed highway embankment)
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8.2

Anticipated Equipment and Personnel Requirements

Construction of the KGH project is expected to take four years. It is estimated that highway
construction will require a total of seven construction spreads (numbered spread 1 through 7) to
complete construction of the KGH project within the four year construction period. Each spread
is involved in primarily embankment construction and will consist of approximately 150-180
personnel. Equipment and personnel will be required for construction camp installation,
operation and maintenance, winter road construction, transportation of borrow material including
placement, grading and compaction. Table 8.2-1 outlines typical equipment required for each of
the seven spreads involved in embankment construction and borrow operations.
Table 8.2-1: Typical Equipment
Equipment

Equipment Type

Embankment Construction

Compactors, dozers, drills, crushers, cranes, excavators, graders, haul trucks,
mulchers, wheel loaders and water trucks

Support Equipment

Deck trucks, fuel trucks, service trucks, vacuum trucks, and water trucks

Distinct, smaller work crews will be located at each borrow source supporting the various
embankment construction spreads. Pioneer camps will be set up at each borrow source to
house 15 to 20 personnel supporting year-round borrow production and stockpiling of
embankment materials. It is anticipated that a total of 10 pioneer camps will be operating at any
one time during year 1 through year 3 of construction. Equipment will consist of drills,
excavators, dozers, graders, wheel loads, screens and possibly a crusher (depending on the
borrow material) at each borrow source.

Photo 17: Elders Meeting, Fort Good Hope, February 2011.
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9.0

PROJECT TIMETABLE

The overall project timetable is separated into three distinct phases;
•

activities preceding construction;

•

construction; and

•

operation and maintenance.

There is uncertainty about the duration of the regulatory review process and the timing of project
funding. For this reason, a detailed schedule of activities preceding construction has not been
presented, only approximate estimates of how long each activity might take (Section 9.1). A
realistic construction schedule is also presented which assumes that regulatory approvals are in
place, detailed design is complete and procurement and services are well advanced to a point
that construction mobilization can begin (Section 9.2).
9.1

Schedule of Activities Preceding Construction

The activities preceding construction are described in Table 9.1-1 below. Subject to the
approval of project stakeholders, data acquisition, final design, procurement and contracting
services could proceed ahead of the completion of the regulatory review and approval
processes. This could reduce the overall project timetable when compared to a more sequential
approach.
Table 9.1-1: Duration of Activities Preceding Construction
Activity

9.2

Submission Date or Time Required

Project description phase (submission to MVLWB)

Jan 2012

Regulatory review and approvals process

2.0 years

Data acquisition and final design

1.5 years

Procurement of materials and contracting services

0.5 years

Construction Schedule

The proposed construction schedule and activities described in Section 8.1 have been
incorporated into the following construction schedule (Table 9.2-1) extending from start of
construction through to highway completion with a duration of four years. This construction
period includes mobilization and demobilization.
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Table 9.2-1: Construction Schedule

Apr

Mar

Jan

Feb

Dec

Oct

Nov

Sep

Aug

Jul

Jun

May

Apr

Mar

Feb

Jan

Dec

Oct

Nov

Sep

Jul

Year 4
Aug

Jun

May

Apr

Mar

Feb

Jan

Dec

Nov

Oct

Year 3
Sep

Jul

Aug

Jun

Apr

May

Mar

Feb

Jan

Dec

Year 2
Nov

Oct

Sep

Jul

Aug

Jun

Construction Activities – K’ahsho Got’ine District MVHE

May

Year 1

LITTLE CHICAGO BARGE LANDING AND STAGING AREA
Planning for and mobilization of equipment/camps, fuel and materials to Little Chicago Staging Area (two spreads)
Clearing and construction of winter road – Little Chicago to camps and borrow site @ KP 196 and KP 178
Transportation of equipment, camp, fuel and bridge materials to KP 196 and KP 178 (camp and borrow source)
Camp installation and borrow material production and stockpiling at borrow sources
Construct winter roads and initial embankment lifts in segment KP 236 to KP 196 (two spreads)
Grading, compaction and additional lifts (excluding surfacing) in segment KP 236 and KP 196 (one spread)
Embankment construction KP 196 to KP 147 (one spread June-Sept; two spreads Oct-Mar)
Complete embankment fills and surfacing (two spreads June-Oct)
Culvert and bridge installation
Demobilization of camps, equipment and materials to Fort Good Hope Staging Area (via completed MVHE)
FORT GOOD HOPE BARGE LANDING AND STAGING AREA
Planning for and mobilization of equipment/camps, fuel and materials to Fort Good Hope Staging Area (three spreads)
Clearing and construction of winter road – FGH Staging Area to camps and borrow site at KP 57, 87 and 115
Transportation of equipment, camp, fuel and bridge materials to KP 57,87 and 115 (camps and borrow sources)
Camp installation and borrow material production and stockpiling at borrow sources
Construct winter roads, grading and initial embankment lifts in segment KP 80 to KP 95 (one spread)
Grading, compaction and additional lifts (excluding surfacing) in segment KP 80 and KP 95 (one spread)
Embankment Construction KP 96 to KP 147 (one spread Jan-Mar and June-Aug; two spreads Sept-Dec)
Embankment Construction KP 81 to KP 43 (one spread Jan-Mar and June-Dec)
Complete embankment fills and surfacing (three spreads June-Oct)
Culvert and bridge installation
Demobilization of camps, equipment and materials to Fort Good Hope Staging Area (via completed MVHE)
NORMAN WELLS BARGE LANDING SITE (existing) AND STAGING AREA
Planning for and mobilization of equipment/camps, fuel and materials to Norman Wells Staging Area (two spreads)
Clearing and construction of winter road – Norman Wells to camps and borrow sources at KP 5, 18 and 36
Transportation of equipment, camp, fuel and bridge materials to KP 5, 18 and 36 (camps and borrow sources)
Camp installation and borrow material production and stockpiling at borrow sources
Construct winter roads and initial embankment lifts in segment KP 0 to KP 43 (two spreads)
Grading, compaction and additional lifts (excluding surfacing) in segment KP 0 and KP 43 (two spreads July-Sept)
Embankment construction KP 0 to KP 43 (two spreads Oct-Mar)
Winter access road construction from Norman Wells (assumes Tulita embankment not constructed)
Complete embankment fills and surfacing (two spreads June-Oct)
Culvert and bridge installation
Demobilization of camps, equipment and materials to Norman Wells (via completed MVHE)
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10.0

OPERATION AND MAINTENANCE OVERVIEW

10.1

Borrow Sources

Granular aggregate (borrow) sources will be left in an open condition after construction, if
additional material is available, to allow for future road maintenance. If the borrow source is
depleted during construction, the pit will be reclaimed; pit faces sloped to a ratio of 3:1V prior to
demobilization, topsoil redistributed over the disturbed area and seeded with a native seed mix.
10.2

Operation and Maintenance Activities

Maintenance facilities will be located at approximately 100 km intervals along the KGH project.
These permanent facilities will provide year round highway maintenance. The locations of the
maintenance facilities will be determined during the detailed design phase of the KGH project.
The facilities will contain a shop, a small camp, a refuelling station, waste disposal, and an area
for stockpiling granular material.
Typical maintenance tasks during the summer months will include resurfacing, repairing
sections with embankment failures, mechanical clearing of ditches, and maintenance of erosion
and sediment control measures. Winter activities will include snow ploughing and controlling ice
build-up.

Photo 18: Fort Good Hope.
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11.0

ANTICIPATED ENVIRONMENTAL EFFECTS

The following sections identify potential environmental effects and proposed mitigation
measures for the construction and operation of the KGH project.
11.1

Approach to Environmental Management

The KGH project will be developed in a safe and environmentally responsible manner using
both regulatory and other management tools including:
•

Land and Water Board preliminary screening decision, including recommended terms
and conditions;

•

Land Use Permit terms and conditions;

•

Quarry Permit terms and conditions;

•

Water License terms and conditions;

•

Navigable Waters Protection Act Approval terms and conditions;

•

Conformance with DFO Operational Statements, Letters of Advice and potential
Fisheries Authorizations;

•

Directions from the K’ahsho Got’ine Distinct Land Corporation and the communities of
Fort Good Hope and Colville Lake;

•

avoidance and protection of sensitive terrain and habitats; and

•

hiring environmental monitors with experience on the land and knowledge of the area
during construction, operation and reclamation.

Contractors selected to work on the KGH project will be required to provide and implement the
following management plans:
•

health, safety and environment (HSE) manuals that include general spill contingency
and emergency response plans;

•

work procedure documents;

•

site-specific health and safety plans; and

•

site-specific spill contingency plans.

Monitoring and enforcement of contractor compliance in the delivery of activities within the
prescribed management plans will be undertaken.
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11.2

Air Quality

11.2.1

Potential Effects

Dust and air emissions are anticipated with the construction and operation of the KGH project. It
is expected that the KGH project will be associated with elevated amounts of fine and coarse
particulate matter as well as ground ozone and carbon monoxide. In addition, nitrogen dioxide
can be expected to increase during the winter months from increased traffic idling. Emissions
from diesel engine combustion exhaust are also expected.
11.2.1.1

Dust

Dust and air emissions associated with construction of the KGH project are expected to have
limited, localized and generally temporary effects on air quality. Although dust particles of
various sizes are expected, larger particles (>44 microns diameter) are typically associated with
nuisance issues but smaller particles (<10 microns diameter) can potentially create human
health issues at elevated levels in populated areas (EBA 2010). Typical dust sources during
highway construction projects include:
•

heavy equipment movements;

•

loading and unloading of raw materials;

•

crushing, screening, and blasting; and

•

sand and gravel stockpile erosion.

Although emissions associated with the KGH project construction and operations are unlikely to
affect feeding habitats for wildlife, damage to local vegetation adjacent to the highway ROW
may result in local habitat degradation. Damage to local vegetation may be direct (e.g., physical
removal) or indirect (e.g., physiological vegetation damage caused by dust or emissions—NOx
or SO2). Dust created by road traffic during the summer months is expected to settle within
300 m of roads (EBA 2010).
To mitigate/manage excess dust, the GNWT Guideline for Dust Suppression (GNWT 1998) will
be adopted. Water from suitable lakes nearby will be used to control dust during the
construction and operations phase of the KGH project. Water for dust control, or other
purposes, will be extracted from water sources in accordance with Northwest Territories Water
License requirements and DFO water withdrawal criteria.
11.2.1.2

Air Emissions and Spills

Emissions from diesel engine combustion exhaust (CO, NOx, SO2 and PM) during construction
and operation of the KGH project are also expected to be localized, short-term, and intermittent.
Construction equipment will be maintained and appropriate mufflers to reduce emissions will be
installed, where appropriate.
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The accidental spillage of fuel, lubricants and/or anti-freeze at a work site or during
transportation represents a potential hazard. Cleanup measures will be implemented
immediately following a spill or release. All spills greater than five litres will be reported to the
GNWT Spill Line and other appropriate agencies (EBA 2010).

Photo 19: Elders helicopter tour, September 2011.
11.2.2

Mitigation Measures

Anticipated air quality effects for the KGH project are expected to be minor. Best management
practices will be implemented to reduce and mitigation air quality effects. Typical practices
include, but are not limited to, the following,
•

develop effective logistics planning to minimize vehicle traffic in the area (e.g., worker
transportation);

•

control dust caused by construction materials handling, and highway grading and
compaction;

•

maintain equipment and provide appropriate mufflers for internal combustion engines;
and

•

limit construction activity during sensitive periods to reduce possible effects on wildlife.

11.2.3

Monitoring

Air quality monitoring in the NWT is undertaken by the NWT Air Quality Monitoring Network. Any
requirements for follow-up monitoring will be discussed with the Department of Environment and
Natural Resources.
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11.3

Noise

11.3.1

Potential Effects

Construction noise is generally exempt from environmental noise impact assessment
guidelines, because it is temporary and short in duration. There are no local regulations for
construction sound level limits.
Most of the noise during the construction phase of the KGH project will be associated with
equipment operation and, if required, blasting activities during excavation. Trucks will typically
be dump trucks or other haul trucks, operating at slow speeds. Noise levels associated with
such trucks are typically within 78-82 dBA at 15 m from the truck, which would not be expected
to create excessive noise levels near the highway (EBA 2010). These levels will be intermittent.
Borrow activities, including blasting will be intermittent and temporary in nature. Most of the
noise will be associated with earth-moving equipment operation.
11.3.2

Mitigation Measures

Examples of best management practices that will be implemented include:
•

effective logistics planning to minimize vehicle movements; and

•

regular maintenance of equipment and provision of appropriate mufflers for all internal
combustion engines.

11.3.3

Monitoring

There are no requirements for follow-up monitoring unless complaints are received. Any
monitoring that might be necessary will be addressed at that time.
11.4

Geology and Permafrost

11.4.1

Potential Effects

The following potential effects could result from highway construction:
•

thaw settlement/pond formation;

•

slope instability/mass movement;

•

erosion;

•

drainage disruption by embankment construction on cross slopes;

•

icings on cross slopes;

•

Acid rock drainage (ARD) from bedrock exposures (quarries and embankment
composed of bedrock); and

•

depletion of borrow material.
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11.4.2

Mitigation Measures

The primary mitigation is avoidance during route selection. Where avoidance is not possible
other mitigation measures will be required (Table 11.4-1). In many cases, potential effects are
related to changes in permafrost conditions and mitigation is related to preventing degradation
or managing effects if permafrost cannot be maintained. An important aspect of controlling
changes to permafrost is managing drainage, as standing water can lead to increased rates of
permafrost melting.
Table 11.4-1: Mitigative Measures for Geology and Permafrost
Potential Effect

Mitigation Measure

Thaw settlement Leading to Pond
Formation

•
•
•
•

Avoid high-ice content soils where possible
Design embankment to preserve permafrost or accommodate settlement
Manage drainage to prevent water erosion
Ongoing highway maintenance to repair areas of thaw settlement

Slope Instability

•
•
•
•

Avoid of slopes where possible
Avoid unstable slopes where possible
Avoid cutting slopes where possible
Special engineering design as required

Erosion

•
•
•
•

Avoidance of slopes where possible
Avoid cuts where possible
Manage drainage
Revegetation

Drainage Disruption

• Avoid cross slopes where possible
• Install drainage controls
• Install permeable layers in embankment as required

Icing on Cross Slopes

• Avoid cross slopes where possible
• Identify areas where icings might occur to allow for site-specific designs

ARD

• Avoid using bedrock materials that can potentially generate ARD
• Conduct evaluation of quarries prior to development

Depletion of Borrow Material

• Undertake resource evaluation to determine if proposed sources can meet current
and future demands

11.4.3

Monitoring

Monitoring for potential effects related to permafrost will be undertaken as part of typical
maintenance and issues that affect highway stability will be corrected as part of long-term
operations.
11.5

Soils

11.5.1

Potential Effects

In most cases, embankment construction will involve placement of materials directly on the
ground surface without stripping of surface soil layers. As a result, the most common effect of
highway construction will be the unavoidable loss of soil beneath the embankment. In places,
thick organic units (peat) may locally be removed prior to placement of embankment materials.
In this case, organic material may be available for use in reclamation, although this situation is
not expected to be common. Soil layers above glaciofluvial deposits used for borrow material
will be removed and stockpiled where sufficiently thick layers of soil have developed. In many
cases, soils are thin or have not developed over glaciofluvial deposits.
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Another potential effect on soil is changes to drainage because of changes to water flow
patterns with embankment construction. These changes are expected to be small as
management of drainage is important to prevent melting of permafrost and associated ground
stability problems.
11.5.2

Mitigation Measures

Mitigation measures to prevent potential effects to soil that will be implemented include:
•

minimize project footprint to prevent loss of soil beneath road beds;

•

use peat stripped from beneath the roadbed for embankment reclamation;

•

salvage and stockpile soil for reclamation at borrow sources where sufficient soil layers
have developed over glaciofluvial deposits or bedrock;

•

ensure separation of cover soil and subsoil stockpiles to prevent mixing and protect
stockpiles from erosion;

•

use temporary winter access roads to borrow sources where possible to prevent
permanent soil loss beneath all-weather roads;

•

avoid cross slopes where possible to prevent changes in soil drainage; and

•

use controls to ensure drainage is not disrupted by embankments.

11.5.3

Monitoring

Monitoring for potential effects related to changes in soil drainage will be undertaken as part of
typical highway operations. Drainage issues that potential affect embankment stability will be
corrected as part of long-term operations.
11.6

Vegetation

11.6.1

Potential Effects

The direct effect of vegetation clearing activities associated with construction of the KGH project
is the primary issue related to vegetation. Indirect effects include changed vegetation growth
and reproduction dynamics associated with highway operations that alter the environmental
conditions (e.g., impaired growth due to dust or altered community composition due to the
spread of non-native species). These changes could result in altered distribution of vegetation
or effects on special vegetation features (e.g., rare plants).
11.6.1.1

Vegetation Clearing

Vegetation clearing is considered a direct effect to plant communities, whether or not the soil
layer is disturbed. Loss of vegetation may also contribute to a loss of biodiversity and may lead
to fragmentation of landscape areas. Areas cleared for the highway corridor and borrow sources
may result in decreases to local populations of rare plants or community types of uncommon
distribution, and may remove habitat needed to support wildlife species and plants of traditional
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importance. The effect to plant communities and rare plant species will be minimized through
design and construction best management practices. Borrow sources, associated access,
camps and staging areas will be reclaimed to native habitat where possible, when construction
is complete.
11.6.1.2

Weed Spread into Natural Areas

As natural habitats are accessed by linear developments and areas are cleared, weeds and
other non-native plants may begin to invade, establish resident populations and then spread. In
addition to weeds already present, new weeds may be introduced naturally via waterways, or as
air or animal borne seeds. Or they may be introduced by human activities, such as on
equipment brought in from other areas, or within seed mixes used for reclamation. With the
implementation of best management practices for construction and continued weed control
during highway operation, the introduction of weed species into the surrounding natural habitat
will be limited.
11.6.1.3

Dust Deposition

Dust deposited on leaves may affect plants by reducing light penetration, abrading leaf cuticles,
or by blocking stomata and reducing respiration. These factors can result in decreases in
photosynthetic capability and other aspects of vegetation health. In addition, the palatability of
vegetation for human or animal consumption may be reduced with dust accumulation, reducing
the suitability of plant species for collection for traditional uses, and also reducing the quality of
wildlife habitat in these areas. Calcium carbonate is one of the main components in road dust.
Prolonged exposure of calcium rich dust may increase soil pH and affect acidic communities
such that species adapted to acidic conditions (e.g., peatland mosses) are inhibited, while those
adapted to alkaline conditions (e.g., graminoids) are enhanced (Walker and Everett 1991). The
potential effects as well as mitigation and management measures for dust are discussed in
Section 11.2 (Air Quality).
11.6.1.4

Air Emissions

Air emissions may injure plant tissues from direct exposure to pollutants, or may result in long
term community changes as soil nutrient status is altered. Oxides of nitrogen (NO2) and sulphur
dioxide (SO2) emissions may lead to foliar injury where concentrations are high or prolonged,
resulting in deterioration of chlorophyll a and reducing photosynthesis, energy production and
growth (Hale 1974). Direct cellular injury may also result when concentrations are higher.
Nitrogen fertilization (eutrophication), occurring as a result of deposition of nitrogen from air
emissions can result in changes in plant productivity, particularly in nitrogen limited
environments. These changes may alter species diversity within communities as some species
are favoured at the expense of others. Nutrient-poor wetlands (i.e., bogs) are particularly
sensitive to effects of eutrophication. The potential effects as well as mitigation and
management measures for air emissions are discussed in Section 11.2 (Air Quality).
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11.6.1.5

Wetland Draining and Clearing

The primary issue is wetland loss due to draining or clearing activities and the alteration of
wetland function if KGH project activities affect the water table, nutrient levels or other
structural/dynamic features of wetlands. Wetland losses may contribute to changes in the local
and/or regional hydrological cycle, such as reduced attenuation of precipitation and runoff
events. The potential effects as well as mitigation and management measures for wetlands are
discussed in Section 11.8 (Hydrology).
11.6.2

Mitigation Measures

Best management practices will be used in the construction, operation and maintenance of the
highway. The following mitigation measures will be implemented:
•

minimize the footprint of the highway ROW, borrow sources, camp sites, staging areas
and access roads where possible;

•

minimize development in areas of uncommon plant communities and sensitive
ecosystems;

•

minimize disturbance outside of the footprint; and

•

reclaim borrow sources, camps and slopes to functional ecosystems where possible.

During clearing, trees will be felled into the highway ROW to prevent damage to adjacent
natural habitat. Trees that inadvertently fall into adjacent undisturbed vegetation will be bucked
into manageable lengths and moved into the development area to avoid ground layer
disturbance where possible.
Construction best practices will be used to minimize effects during construction activities. These
include slope stabilization, ditching and runoff control, and installation of culverts, where
appropriate, to mitigate the alteration of localized surface flow and prevent water impoundment.
An Environmental Protection Plan will be developed, and implemented by an on-site
environmental supervisor, during construction activities. Construction activities will be limited, to
the extent possible to the planned footprint. Travel by heavy equipment and trucks will take
place only within the ROW or snow compacted and flooded accesses and turn-arounds.
During highway operations snow removal and grading will be necessary. The build-up of snow
along the highway could result in effects to the adjacent plant communities due to delayed
melting in the spring.
Precaution must be taken to prevent and restrict the spread of weeds and non-native plant
species through the use of equipment, soil/gravel movement, or seeding. Mitigation measures
will include washing all land clearing and reclamation vehicles/equipment between locations in
order to prevent the spread of non-native species and their propagules. If the spread and
establishment of non-native plants still occurs in spite of these measures, weed control would
include mowing, picking, prompt re-establishment of native plant cover species, and/or use of
herbicides by certified applicators. Control measures would be restricted to those species
considered problematic.
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11.6.3

Monitoring

Vegetation monitoring will include:
•

annual surveys of re-vegetation success with remedial action where required; and

•

annual weed surveys with weed control action as required.

11.7

Wildlife

11.7.1

Potential Effects (Construction Phase)

Effects to wildlife resources from the KGH project are dependent on:
•

wildlife species distribution;

•

habitat use;

•

reproductive potential; and

•

population size.

Potential effects to wildlife for both construction and operation phases are related to:
•

habitat loss;

•

decreased habitat effectiveness;

•

disruption to movement; and

•

mortality risk.

11.7.1.1

Habitat Availability

Habitat is used by wildlife for foraging, denning, breeding, and to provide cover from predators
and extreme weather conditions. Vegetation removal and alteration changes the landscape
directly and alters the amount and type of habitat available for use by wildlife species. Indirect
effects may also occur, including territorial disputes, reduced foraging opportunities, and
reduced fitness, primarily for those species with small breeding territories. The majority of
habitat alteration will occur as vegetation is removed during construction.
The number of mammals affected will vary by species population densities and overlapping
home ranges, though adjacent habitats will continue to support mammal populations throughout
the life of the KGH project. The project will remove some preferred upland habitat used by
species such as grizzly bear, marten, and various small mammals; however, similar habitat
types will remain available in the region. High quality habitat types such as wetlands and
riparian zones which are favoured by species such as moose and various small mammals will
be avoided as much as possible.
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Vegetation clearing will reduce nesting and foraging habitat for forest bird species throughout
the life of the KGH project. Removal of habitats will potentially affect bird species communities
within those affected habitat types, and may affect some bird species of concern. Habitat
fragmentation resulting from the habitat loss may negatively affect forest bird species while
benefiting edge-associated species and invasive species (Banks-Leite et al. 2010;
St-Laurent et al. 2009). Limited amounts of wetland and riparian habitats in the KGH project
area are expected to be disturbed during construction, and the loss of these habitats is unlikely
to affect nesting, breeding, and foraging habitat for waterfowl and waterbird species.

Photo 20: Muskoxen (Ovibos moschatus).
11.7.1.2

Habitat Effectiveness

Increases in human disturbance, particularly related to sensory disturbances, will likely have an
adverse effect on wildlife and their willingness to use preferred habitat near the KGH project
during construction. Disturbance can have both direct and indirect effects, as animals may
experience changes in foraging behaviours and interactions with other animals in a territory or
home range. The effects of noise on wildlife will vary depending on the wildlife species affected
and the nature of the disturbance, and individual species will demonstrate unique reactions to
the same noise disturbance (Bayne et al. 2008). Habitat conditions will affect wildlife species’
response to noise, with areas having greater vegetation cover resulting in fewer effects from
noise disturbance.
The Elders of Fort Good Hope expect highway-related noise will affect wildlife. They also
expressed that previous oil and gas activity had caused a decrease in fur-bearing animals and
other wildlife (Elders Meeting Sept 2011).
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A variety of factors may influence the response of mammals to noise, and most will likely avoid
construction activities and habitats adjacent to the KGH project. Moose, caribou and lynx, will
typically avoid areas with high human activity throughout the day and may return during periods
of inactivity, such as at dusk and dawn. Bears are more sensitive to disturbance during the fall
and winter denning periods and construction activities may reduce habitat use adjacent to the
project or disturb den sites. Female bears with cubs are also more likely to alter habitat use as a
result of development activities (Pelton 2000).
Birds will usually flee in response to noise. Loud noises can result in short- or long-term effects
and may change the flight orientation of migratory birds (Bayne et al. 2008). Songbird species
may experience a reduction in habitat effectiveness up to 100 m from the disturbed edge
(Bayne et al. 2008; Jalkotzy et al. 1997).
11.7.1.3

Disruption of Movement Patterns

Construction will influence the ability of wildlife to cross the highway ROW. As construction
proceeds, some sections of the KGH project will be completed while others will remain under
construction. As a result, animals will not experience substantial barriers to movement from
construction traffic or other disturbance.
The movement patterns of mammal species may be temporarily altered by disturbances due to
construction activities and traffic. Mammals will not experience any barriers to movement during
construction.
Because of the highly mobile nature of birds, construction activities are anticipated to result in
negligible effects on bird movements. Disturbance may cause birds to avoid some areas, but
they will not experience barriers to movement.
11.7.1.4

Wildlife Mortality

Wildlife mortality may occur as a result of direct and indirect construction activities. Direct
sources of mortality include vehicle-wildlife collisions and destruction of den sites and nests
during vegetation clearing. Indirect mortality may occur as a result of habitat loss and
displacement. The risk of wildlife mortality is species-specific and depends on the likelihood that
species will encounter sources of potential mortality.
Direct mammal mortality may occur from collisions with construction traffic; however,
construction typically involves the use of large slow moving vehicles and will be isolated to
active sections of the KGH project. Indirect mortality during construction may occur as a result
of improved access to hunting, poaching, and/or trapping of mammal species.
Due to vegetation clearing timing constraints, direct mortality of bird species is expected to be
negligible during the construction phase of the project. Indirect mortality may occur from the loss
of nesting habitat during vegetation clearing. Indirect mortality may also be associated with
competition for nesting and foraging resources as a result of crowding in adjacent habitats.
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11.7.2

Potential Effects (Operations Phase)

11.7.2.1

Habitat Availability

Wildlife habitat loss is not expected to occur post-construction. Therefore, habitat availability
effects to wildlife during the operation phase are expected to be negligible.
11.7.2.2

Habitat Effectiveness

Road operation will transform the environment at and adjacent to the KGH project by creating
edge effects, with consequences that will extend past the construction phase (Trombulak and
Frissell 2000). The ecological effect of road avoidance may be greater than that of vehicle
collisions, depending on the species affected (Forman and Alexander 1998). Noise and visual
disturbance from traffic will likely discourage most species from using habitat within and
immediately adjacent to the highway. Headlights from vehicles at night have also been known to
deter some wildlife species, even more so than vehicle noise (Blackwell et al. 2009; Darrow and
Shivik 2009). Fort Good Hope Elders report that vehicle lights attract animals and more wildlife
will be killed by vehicles (Elders Meeting Sept 2011).
Wildlife may avoid using habitats that are otherwise preferred because of the presence of
human activity, potentially resulting in increased energy expenditure and lost foraging
opportunities (Bayne et al. 2008; Jalkotzy et al. 1997); as a result, habitat in the vicinity of a
highway development is effectively lost. The duration and magnitude of human disturbance and
the behavioural response of a species will determine whether the extent of the effective habitat
loss will be complete or partial, temporary or permanent (Bromley 1985). Effective habitat loss
may be greatest in areas of high quality habitat, such as major river, critical reproductive
habitats (i.e., nest and den sites), and important overwintering areas.
Some mammal species, such as bears and moose, may initially seek shelter further away from
development activities but return to the area as they become habituated (Franzmann and
Schwartz 1998). Other mammal species, such as the Canada lynx, are known to avoid suitable
habitat in the vicinity of high levels of human activity and traffic volumes (Kansas and
Collister 1999). Moose avoid access corridors based on the associated level of human activity,
and disturbance reactions are highest in hunted populations (Rolley and Keith 1980). In
addition, predators such as wolves will use cleared corridors to increase their hunting efficiency
(Bowman et al. 2010; James 1999). Therefore, road traffic is expected to reduce mammal
habitat use adjacent to the KGH project throughout the operational life of the road.
Noise effects on songbirds may include reduced ability to hear male breeding vocalizations by
conspecifics, lower species richness, stress, changes in behaviour, and deleterious effects on
food supply or other habitat attributes (Stone 2000; Wasser et al. 1997; Andrews 1990). Noise
created by traffic is typically of low frequency and less likely to interfere with high-pitched songs
from species such as olive-sided flycatcher (Slabbekoorn and Peet 2003), and therefore such
species may be less affected. The productivity of most raptor species declines with proximity to
major roadways and they preferentially nest away from roads (Martinez-Abrain et al. 2010)
However, some raptors may habituate to traffic and will tolerate considerable noise (about
80 dB) close to their nests if it becomes familiar, especially if humans are not visible (White and
Thurow 1985).
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11.7.2.3

Disruption of Movement Patterns

Wildlife movement through the landscape is accomplished by balancing foraging requirements
and cover from predators and human disturbance. Movement corridors include habitats that
provide suitable vegetative cover and valleys along watercourses, such as major rivers. Where
movement is disrupted, the habitat can become fragmented. The KGH project is located in an
area that is relatively un-fragmented and remote, and currently, wildlife move freely throughout
the area. Wildlife movement will be negatively affected by the KGH project as it will constitute a
semi-permeable barrier to the movement of some wildlife species. Effects on wildlife are
species-specific and will depend on home range, territory sizes, and migratory status, as well as
food and cover requirements.
Roads with high traffic volumes restrict wildlife movement (Underhill and Angold 2000) and the
movement patterns of mammals will be altered as a result of the highway project. Seasonal
dispersal may increase the frequency of movement across roads (Putman 1997), and ungulates
such as caribou are typically more susceptible to vehicle collisions in the spring and fall, which
correlates to peak migration periods. Other ungulates such as moose may use roads as travel
corridors; however, they have been found to avoid roads by up to 500 m in low quality habitat
and they are four times more likely to cross roads at night, when traffic volumes are lower
(Laurian et al. 2008). Moose activity is common within riparian areas and major rivers and these
areas are expected to be affected the most.
Although habitat use may be altered, fragmentation of local songbird populations is not
expected since these species will remain connected to other nearby populations. Some species,
such as raptors, may use the road as a travel corridor, whereas interior forest songbird species
will avoid forest edges (Machtans 2006; Bayne et al. 2005). Most bird species will readily cross
forest openings of the size expected with the highway project.
11.7.2.4

Wildlife Mortality

The risk of wildlife mortality is species-specific and may be caused directly or indirectly. Direct
mortality could result from vehicle-wildlife collisions or destruction of den sites, hibernacula and
nests. Indirect mortality occurs when the development contributes to other sources of mortality,
such as increased hunting and trapping pressure, poaching, and management actions
associated with the removal of nuisance animals. Loss of habitat, through decreased habitat
effectiveness or removal, may also contribute to indirect mortality due to increased intraspecific
competition for available food and nesting resources, as well as increased predation risk
(Thompson et al. 2008). Predation risk is higher along cleared linear corridors as it may improve
the hunting efficiency of carnivores (e.g., wolves, birds of prey).
Ungulates, carnivores and small mammals are susceptible to vehicle collisions and this source
of mortality can have a negative effect on some populations (Roger et al. 2011; Bowman et al.
2010). Major wildlife routes where collisions occur most frequently include wildlife movement
corridors such as river valleys and smaller drainage courses (Forman and Deblinger 1998;
Romin and Bissonette 1996). Wildlife, such as moose and caribou, could be attracted to areas

S:\Project Ce\Other\PT100022\fin rpt-PT100022-11jan12-mjohnson.docx

Page 180

GNWT
Project Description Report: Mackenzie Valley Highway
K’ahsho Got’ine District
January 2012

where salt substances (i.e., calcium chloride) is applied to the road surface for road de-icing and
dust control, which may lead to more vehicle-wildlife collisions. New forage along ditches may
also attract wildlife to the road. Large mammal species, such as moose, caribou, and black
bear, are important species for both recreational and subsistence hunting and are typically
hunted in close proximity to access corridors (Boer 1990; Rolley and Keith 1980).
The Elders of Fort Good Hope expect that more animals will be killed by vehicles as they are
attracted to vehicle lights (Elders Meeting Sept 2011).
Birds are susceptible to vehicle collisions (Evink et al. 1996) and increased traffic volumes will
potentially result in bird-vehicle collisions. Species that will likely be the most affected include
juvenile owls and songbirds that favour open and edge habitats. Areas with trees and shrubs
alongside roadways have been known to directly increase the mortality of avian species that
prefer edge habitats (Orlowski 2008). Losses among birds due to vehicle traffic may be reduced
by removing shrubby vegetation in the immediate vicinity of the roadway.
11.7.3

Mitigation Measures

Table 11.7-1 outlines the mitigation measures that will be implemented to reduce the KGH
project effects on wildlife during construction and operation. Table 11.7-2 outlines the mitigation
measures that will be implemented to reduce potential project effects to species of concern.
11.7.4

Monitoring

A wildlife monitoring program will be developed to assess the effectiveness of mitigation
measures. Compliance monitoring during construction will be undertaken to ensure that the
mitigation measures and best management practices are implemented, and to detect and
correct unanticipated problems. Contractors will be responsible for the development and
adaptation of management plans, the conduct of their crews, the condition of their equipment,
and timely reporting to the appropriate authorities. Qualified environmental monitors will be
employed during the construction phase and implement a post-construction monitoring program.
11.8

Hydrology

11.8.1

Potential Effects

Many of the potential effects of the KGH project on watercourses will be effectively mitigated
using appropriate planning and water management techniques. For Hydrology, potential effects
are manifested in watercourses and primarily at or near watercourse crossings.
11.8.2

Mitigation Measures

Adverse effects on hydrology will be reduced by employing mitigative measures including:
•

placement of frequent cross drainage structures to avoid concentrating flow down slope.
Cross drainage structures will be placed at all drainage depressions;

S:\Project Ce\Other\PT100022\fin rpt-PT100022-11jan12-mjohnson.docx

Page 181

GNWT
Project Description Report: Mackenzie Valley Highway
K’ahsho Got’ine District
January 2012

•

large or arch culverts or bridge will be provided at crossings of streams prone to winter
icings;

•

bridge crossings will be provided at all major watercourses to preserve the natural flow
regime for water and sediment carried by these streams;

•

bridges will be placed above high ice level at those locations where ice jams in the
Mackenzie River could back water up past the bridge crossings on tributary channels;

•

scour and erosion control measures will be provided to preserve the integrity of the
embankment at culvert and bridge crossings;

Photo 21: Travaillant Uplands.
•

crossing locations that are stable and avoid steep crossing approaches will be selected
where possible. Standard erosion and sediment control techniques (e.g., bank
stabilization, revegetation, etc.) will be implemented at the time of construction, or as
soon as practical following construction;

•

culvert structures will be long enough to ensure that grading operations do not result in
the deposition of gravel into the channel. Similarly, bridges will be equipped with side
rails high enough to contain and prevent gravel on the surface from being graded into
the channel; and

•

water sources for construction of approaches or ice roads will be examined for size and
volume so that the source is not adversely depleted. All water withdrawals will be
approved and licensed by the appropriate regulatory agencies.

Other related mitigation measures are discussed in Section 11.9.
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Table 11.7-1: Mitigation Measures for Wildlife
Potential Effect

Mitigation Measure

Construction
Habitat Availability

•
•
•
•
•
•
•
•
•
•

Existing linear corridors or disturbed areas will be followed where appropriate to minimize vegetation clearing and habitat fragmentation effects.
Known bear and wolverine dens will be avoided by 300 m.
ENR wildlife staff will be notified of any active bear or wolverine dens discovered within 500 m of the project.
No vegetation will be cleared during the migratory bird nesting and rearing period, generally from April to August, consistent with regulatory guidelines. If required,
clearing within the nesting window may be undertaken pending approval from ENR and provided that a pre-construction nesting survey is completed to confirm the
absence of active breeding sites.
Caribou calving and post-calving areas will be avoided between 25 May and 15 July.
Areas known to have large aggregations of caribou will avoided after 15 July.
Construction will adhere to restrictions placed on activities and timing, in designated areas.
A caribou protection plan will be prepared, as required, before construction starts.
Vegetation clearing and construction activities will be suspended if an occupied denning site or nest is encountered, pending consultation with ENR officials.
Equipment used in or near water will be clean and free of oil, grease, or other deleterious substances.

Habitat Effectiveness

•
•
•
•
•
•

Blasting activities, if required, will only be done during the winter.
Wherever possible, technologies to minimize disturbances from sound will be implemented into the project design.
Dust control measures will be implemented the during the dry season.
Vegetation clearing and construction activities will be suspended if an occupied denning site or nest is encountered, pending consultation with ENR officials.
Equipment used in or near water will be clean and free of oil, grease, or other deleterious substances.
Lights on buildings or other infrastructure sites will be positioned to shine down or fixed with shielding to direct light downward.

Disruption of Movement
Patterns

•
•
•

The bridge designs at major rivers will accommodate wildlife passage if practical.
All vehicles will yield to wildlife.
Surveying flights will maintain a minimum flying altitude of 650 m year round where large concentrations of migratory birds or mammals exists, except where flights at
lower altitudes have been approved.
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Potential Effect

Mitigation Measure

Wildlife Mortality

•
•
•

•
•
•
•

Wildlife crossing structures will be considered in areas that are likely to experience high rates of wildlife mortality.
All vehicles will yield to wildlife.
Protocols will be developed for managing potential bear-human interactions, including measures to deter bears from camps and other facilities, and Bear Awareness
training.
Known bear and wolverine dens will be avoided by 300 m.
ENR wildlife staff will be notified of any active bear or wolverine dens discovered within 500 m of the project.
No vegetation will be cleared during the migratory bird nesting and rearing period, generally from April to August, consistent with regulatory guidelines.
Fencing will be considered around areas that might attract wildlife.
All human food and stored garbage will be kept in bear-proof containers.
Workers will be provided with a basic wildlife training to ensure that procedural guidelines related to wildlife protocols are followed.
Caribou calving and post-calving areas will be avoided between 25 May and 15 July.
Areas known to have large aggregations of caribou will avoided after 15 July.
Construction will adhere to restrictions placed on activities and timing, in designated areas.
Surveying flights will maintain a minimum flying altitude of 650 m year round where large concentrations of migratory birds or mammals exists, except where flights at
lower altitudes have been approved.
A no firearms/no hunting policy will be implemented for project personnel, including contractors and northern residents, both on-site and while traveling to and from
project facilities.
Vegetation clearing and construction activities will be suspended if an occupied denning site or nest is encountered, pending consultation with ENR officials.
Equipment used in or near water will be clean and free of oil, grease, or other deleterious substances.
All spills will be reported to the appropriate authorities.
All wildlife encountered or wildlife mortalities will be reported to the appropriate ENR officials.

Habitat Availability

•

None available.

Habitat Effectiveness

•
•

The ditches will be kept clear of debris and tall vegetation to improve visibility and avoid providing cover and/or forage for wildlife, and attracting wildlife to the ditches.
Develop a program to monitor the effectiveness of these mitigations.

Disruption of Movement
Patterns

•
•

Wildlife crossing signs will be installed in areas where there is the potential to encounter wildlife.
Develop a program to monitor the effectiveness of these mitigations.

Wildlife Mortality

•
•
•

The ditches will be kept clear of debris and tall vegetation to improve visibility and avoid providing cover and/or forage for wildlife, and attracting wildlife to the ditches.
Speed limits will be 80 km/hr along the highway.
Develop a program to monitor the effectiveness of these mitigations.

•
•
•
•
•
•
•
•
•
•
•

Operations
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Table 11.7-2: Mitigation Measures for Species of Concern
Species or
Species Group
Woodland Caribou

Potential Effect

Mitigation Measure

•
•
•

•
•
•
•
•
•

Habitat loss or alteration
Habitat fragmentation
Direct (vehicle-wildlife collisions) mortalities,
and indirect (increased access and thus
increased hunting pressure) mortalities

•
•
Barren-ground
Caribou

•
•
•

Habitat loss or alteration
Habitat fragmentation
Direct (vehicle-wildlife collisions) mortalities,
and indirect (increased access and thus
increased hunting pressure) mortalities

•
•
•
•
•
•
•
•
•

Grizzly Bear

•
•
•

Habitat loss or alteration
Habitat fragmentation
Direct (vehicle-wildlife collisions) mortalities,
and indirect (increased access and thus
increased hunting pressure) mortalities

•
•
•
•
•
•
•
•
•
•
•
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Caribou calving and post-calving areas will be avoided between 25 May and 15 July.
Areas known to have large aggregations of caribou will avoided after 15 July.
A caribou protection plan will be prepared, as required, before construction starts.
The bridge designs at major rivers will accommodate wildlife passage if practical.
All vehicles will yield to wildlife.
Surveying flights will maintain a minimum flying altitude of 650 m year round where large concentrations of caribou
exists, except where flights at lower altitudes have been approved.
Wildlife crossing structures will be considered in areas that are likely to experience high rates of wildlife mortality.
Wherever possible, technologies to minimize disturbances from sound will be implemented into the project design.
Caribou calving and post-calving areas will be avoided between 25 May and 15 July.
Areas known to have large aggregations of caribou will avoided after 15 July.
A caribou protection plan will be prepared, as required, before construction starts.
The bridge designs at major rivers will accommodate wildlife passage if practical.
All vehicles will yield to wildlife.
Surveying flights will maintain a minimum flying altitude of 650 m year round where large concentrations of caribou
exists, except where flights at lower altitudes have been approved.
Wildlife crossing structures will be considered in areas that are likely to experience high rates of wildlife mortality.
Speed limits will be 80 km/hr along the highway.
Wherever possible, technologies to minimize disturbances from sound will be implemented into the project design.
Known bear dens will be avoided by 300 m.
ENR wildlife staff will be notified of any active bear dens discovered within 500 m of the project.
Vegetation clearing and construction activities will be suspended if an occupied denning site is encountered, pending
consultation with ENR officials.
The bridge designs at major rivers will accommodate wildlife passage if practical.
All vehicles will yield to wildlife.
Wildlife crossing structures will be considered in areas that are likely to experience high rates of wildlife mortality.
Protocols will be developed for managing potential bear-human interactions, including measures to deter bears from
camps and other facilities, and Bear Awareness training.
Fencing will be considered around areas that might attract wildlife.
All human food and stored garbage will be kept in bear-proof containers.
Speed limits will be 80 km/hr along the highway.
Wherever possible, technologies to minimize disturbances from sound will be implemented into the project design.
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Species or
Species Group
Wolverine

Harlequin Duck

Potential Effect

Mitigation Measure

•
•
•

Habitat loss or alteration
Habitat fragmentation
Direct (vehicle-wildlife collisions) mortalities,
and indirect (increased access and thus
increased hunting pressure) mortalities

•
•
•

Habitat loss alteration, particularly from
changes in water quality and quantity
Disturbance during nesting and fledgling

•

•
•

•
•
•
•
•
•

•
•
Lesser Yellowlegs

•
•

Habitat loss or alteration
Disturbance during nesting and fledgling

•
•
•

Peregrine Falcon

•
•

Habitat loss or alteration
Disturbance during nesting and fledgling

•

•
•
Short-eared Owl

•
•
•
•

Habitat loss or alteration
Disturbance during nestling and fledgling
Disturbance during nesting and fledgling
Direct (vehicle-wildlife collisions) mortalities

•

•
•
•
•
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Known wolverine dens will be avoided by 300 m.
ENR wildlife staff will be notified of any active wolverine dens discovered within 500 m of the project.
Vegetation clearing and construction activities will be suspended if an occupied denning site is encountered, pending
consultation with ENR officials.
The bridge designs at major rivers will accommodate wildlife passage if practical.
All vehicles will yield to wildlife.
Wildlife crossing structures will be considered in areas that are likely to experience high rates of wildlife mortality.
Fencing will be considered around areas that might attract wildlife.
Speed limits will be 80 km/hr along the highway.
Wherever possible, technologies to minimize disturbances from sound will be implemented into the project design.
No vegetation will be cleared during the migratory bird nesting and rearing period, generally from April to August,
consistent with regulatory guidelines. If required, clearing within the nesting window may be undertaken pending
approval from ENR and provided that a pre-construction nesting survey is completed to confirm the absence of active
breeding sites.
Vegetation clearing and construction activities will be suspended if an occupied nest is encountered, pending
consultation with ENR officials.
Wherever possible, technologies to minimize disturbances from sound will be implemented into the project design.
No vegetation will be cleared during the migratory bird nesting and rearing period, generally from April to August,
consistent with regulatory guidelines. If required, clearing within the nesting window may be undertaken pending
approval from ENR and provided that a pre-construction nesting survey is completed to confirm the absence of active.
Vegetation clearing and construction activities will be suspended if an occupied nest is encountered, pending
consultation with ENR officials breeding sites.
Wherever possible, technologies to minimize disturbances from sound will be implemented into the project design.
No vegetation will be cleared during the migratory bird nesting and rearing period, generally from April to August,
consistent with regulatory guidelines. If required, clearing within the nesting window may be undertaken pending
approval from ENR and provided that a pre-construction nesting survey is completed to confirm the absence of active
breeding sites.
Vegetation clearing and construction activities will be suspended if an occupied nest is encountered, pending
consultation with ENR officials.
Wherever possible, technologies to minimize disturbances from sound will be implemented into the project design.
No vegetation will be cleared during the migratory bird nesting and rearing period, generally from April to August,
consistent with regulatory guidelines. If required, clearing within the nesting window may be undertaken pending
approval from ENR and provided that a pre-construction nesting survey is completed to confirm the absence of active
breeding sites.
Vegetation clearing and construction activities will be suspended if an occupied nest is encountered, pending
consultation with ENR officials.
All vehicles will yield to wildlife.
Speed limits will be 80 km/hr along the highway.
Wherever possible, technologies to minimize disturbances from sound will be implemented into the project design.
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Species or
Species Group
Common Nighthawk

Potential Effect

Mitigation Measure

•
•

•

Habitat loss or alteration
Disturbance during nesting and fledgling

•
•
Olive-sided Flycatcher

•
•

Habitat loss or alteration
Disturbance during nesting and fledgling

•

•
Rusty Blackbird

•
•

Habitat loss or alteration
Disturbance during nesting and fledgling

•

•
•
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No vegetation will be cleared during the migratory bird nesting and rearing period, generally from April to August,
consistent with regulatory guidelines. If required, clearing within the nesting window may be undertaken pending
approval from ENR and provided that a pre-construction nesting survey is completed to confirm the absence of active
breeding sites.
Vegetation clearing and construction activities will be suspended if an occupied nest is encountered, pending
consultation with ENR officials.
Wherever possible, technologies to minimize disturbances from sound will be implemented into the project design.
No vegetation will be cleared during the migratory bird nesting and rearing period, generally from April to August,
consistent with regulatory guidelines. If required, clearing within the nesting window may be undertaken pending
approval from ENR and provided that a pre-construction nesting survey is completed to confirm the absence of active
breeding sites.
Vegetation clearing and construction activities will be suspended if an occupied nest is encountered, pending
consultation with ENR officials.
No vegetation will be cleared during the migratory bird nesting and rearing period, generally from April to August,
consistent with regulatory guidelines. If required, clearing within the nesting window may be undertaken pending
approval from ENR and provided that a pre-construction nesting survey is completed to confirm the absence of active
breeding sites.
Vegetation clearing and construction activities will be suspended if an occupied nest is encountered, pending
consultation with ENR officials.
Wherever possible, technologies to minimize disturbances from sound will be implemented into the project design.
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Species or
Species Group
General Wildlife,
including species of
concern identified
above and species
identified as Valued
Components

Potential Effect

Mitigation Measure

•
•
•

•

Habitat loss or alteration
Habitat fragmentation
Direct (vehicle-wildlife collisions) mortalities,
and indirect (increased access and thus
increased hunting pressure) mortalities

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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Existing linear corridors or disturbed areas will be followed where appropriate to minimize vegetation clearing and habitat
fragmentation effects.
Construction will adhere to restrictions placed on activities and timing, in designated areas.
Equipment used in or near water will be clean and free of oil, grease, or other deleterious substances.
The bridge designs at major rivers will accommodate wildlife passage if practical.
All vehicles will yield to wildlife.
Surveying flights will maintain a minimum flying altitude of 650 m year round where large concentrations of migratory
birds or mammals exists, except where flights at lower altitudes have been approved.
Wildlife crossing structures will be considered in areas that are likely to experience high rates of wildlife mortality.
Protocols will be developed for managing potential bear-human interactions, including measures to deter bears from
camps and other facilities, and Bear Awareness training.
Fencing will be considered around areas that might attract wildlife.
All human food and stored garbage will be kept in bear-proof containers.
Workers will be provided with a basic wildlife training to ensure that procedural guidelines related to wildlife protocols are
followed.
A no firearms/no hunting policy will be implemented for project personnel, including contractors and northern residents,
both on-site and while traveling to and from project facilities.
All spills will be reported to the appropriate authorities.
The ditches will be kept clear of debris and tall vegetation to improve visibility and avoid providing cover and/or forage for
wildlife, and attracting wildlife to the ditches.
Develop a program to monitor the effectiveness of these mitigations.
Speed limits will be 80 km/hr along the highway.
Blasting activities, if required, will only be done during the winter.
Wherever possible, technologies to minimize disturbances from sound will be implemented into the project design.
Dust control measures will be implemented during the dry season.
Lights on buildings or other infrastructure sites will be positioned to shine down or fixed with shielding to direct light
downward.
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11.8.3

Monitoring

A monitoring program will be developed to assess the effectiveness of mitigation measures.
Compliance monitoring during construction will be undertaken to ensure that the mitigation
measures and best management practices are implemented, and to detect and correct
unanticipated problems. Contractors will be responsible for the development and adaptation of
management plans, the conduct of their crews, the condition of their equipment, and timely
reporting to the appropriate authorities. Qualified environmental monitors will be employed
during the construction phase and implement a post-construction monitoring program.
11.9

Fish and Fish Habitat

11.9.1

Potential Effects

Potential effects to fish and fish habitat include:
•

direct habitat loss caused by placement of in-stream structures;

•

barriers to fish passage cause by placement of in-stream structures;

•

alteration in fish habitat by changes in stream flow;

•

disruption of fish habitat by sedimentation or spills;

•

alteration of fish habitat by water extraction; and

•

increased exploitation caused by improved access to previously remote areas.

11.9.2

Mitigation Measures

Mitigation measures for fish and fish habitat is intended to ensure that the KGH project is
designed and implemented in compliance with provisions under the federal Fisheries Act. All
construction activities will adhere to contract specifications and be performed in accordance with
established best management practices for bridge and culvert construction, instream works and
working in and around stream environments. Regular maintenance will be completed during
operation to ensure proper functioning of the crossing sites. Table 11.9-1 identifies potential
effects from highway construction and operation as well as general mitigation measures.
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Table 11.9-1: Mitigation Measures for Fish and Fish Habitat
Activity

Potential Effect

Mitigation Measure

Bridge Construction

•

Direct loss of riparian habitat due to
abutments

•

Minimize riparian disturbance

•

Direct loss of riparian habitat due to
piles/piers

•
•
•

Construct clear span bridges
Minimize instream work
Implement erosion and sediment control
measures

•

Flow change due to stream
constriction

•

Abutments to be placed at a sufficient
distance from active stream channel

•

Direct loss of habitat

•

Avoid critical habitats

•

Migration barrier

•

Employ best management practices for
culvert installation
Annual monitoring to detect culvert
subsiding or lifting

Culvert Installation

•

Use of Heavy
Equipment

•

Sediment released during construction

•

Employ sediment and erosion control
measures

•

Changes in stream flow patterns

•

Appropriate sizing of culverts based on
hydrological assessment

•

Soil erosion and sedimentation

•

Employ erosion and sediment control
measures

•

Fuel, lubricant spills

•

Regular maintenance of equipment away
from water bodies
On-site spill containment equipment

•
Highway Design

Quarry Development

•

Direct loss of habitat

•
•

Avoid critical habitats
Design appropriate crossing structures
based on site conditions

•

Erosion and sedimentation

•

Install sediment control in ditches and
cross drainage channels

•

Erosion and sedimentation

•

Maintain sufficient distance of undisturbed
land between quarry and any water body
Apply erosion and sediment control
measures and best management practices

•
Water Extraction

•
•
•

Oxygen level depression
Exposure of eggs and larvae
Reduction of available habitat for
spring spawners

•

Follow DFO Protocol for Winter Water
Withdrawal

Public Access

•

Increased exploitation due to
improved access to remote fishing
areas

•

Public education

11.9.2.1

Watercourse Crossings

The appropriate crossing structures and avoidance or mitigation measures designed to achieve
no net loss (NNL) of productive capacity of fish habitat will be guided in part by the designated
category of stream for each site. Table 11.9-2 provides generalized mitigation measures to
minimize adverse effects. However, more complete site specific measures will be developed
based on individual conditions and requirements, and appropriate DFO timing windows
(DFO 2011a) will be consulted to avoid instream work in all fish bearing streams during critical
time periods.
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Table 11.9-2: Watercourse Crossing Guide
Watercourse Category

Watercourse Crossing Guide – Mitigation Measures

Non-fish Bearing

Drainage Culvert:
• Apply sediment and erosion control best management practices during
construction

Seasonally Fish Bearing

Culvert:
• Sizing and placement of culvert is critical to avoid excessive velocities and
maintain fish passage
• Culvert will be set into substrate to prevent erosion at the downstream invert
• Where possible, culvert will be installed in areas having hard (gravel/cobble)
bottom
• Where culvert twining is required, only one culvert will be set to permit fish
passage at low flows
• Apply sediment and erosion control best management practices during
construction
• Follow DFO Operational Statement for Temporary Stream Crossings (DFO 2011)
where these are necessary.

Fish Bearing

Clear Span Bridge:
• Follow the DFO Operational Statement for Clear Span Bridges (DFO 2007)
• Apply sediment and erosion control best management practices during
construction

11.9.2.2

Sediment Control

Bridge and road construction activities have the potential to release sediment into watercourses
along the highway ROW. Sediment released to watercourses, both in suspended and settled
forms, presents a serious risk to fish and fish habitat.
An environmental management plan (EMP) will be prepared prior to construction and approved
by regulators, to provide specific and detailed guidance to avoid sediment releases to the
aquatic environment. The EMP will refer to appropriate erosion and sediment control guidelines,
best management practices, and incorporate appropriate mitigation measures.
The following mitigation measures will be implemented:
•

design and construct approaches perpendicular to the watercourse to minimize loss or
disturbance to riparian vegetation;

•

minimize the clearing of vegetation to provide access to the work area;

•

removal of stumps, roots and downed (non-merchantable) or buried logs will not be
undertaken in any areas not required for road construction, ditchlines, quarry or borrow
sources, culvert or bridge installation;

•

stabilize disturbed areas by immediately installing temporary erosion control measures,
at the crossing site and the developed highway ROW allowance sloping to the water
body, that remain in place until vegetation or other long-term erosion control methods
are fully established and functioning;
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•

stabilize disturbed areas by installing and placing long-term erosion control measures at
the crossing site and the developed road allowance sloping to the water body, including,
but not limited to, slope stabilization, revegetation, soil coverings, riprap and armouring,
silt fences, check dams, sediment traps, brush barriers and vegetation filters;

•

divert runoff or water from the work site or area disturbed by the crossing construction
that contains sediment to a setting pond, sediment trap, or through a vegetated area to
minimize erosion and sedimentation of the water body;

•

dispose of all excavated material in a location above the high water mark and located so
as to not re-enter the watercourse;

•

implement revegetation and seeding of disturbed areas as soon as possible after
construction;

•

stabilize all disturbed areas at the watercourse crossing site that are sloping to the water
body within one growing season of the completion of construction;

•

limit the use of construction equipment to the immediate footprint of the highway, quarry
or borrow source;

•

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

•

avoid the use of heavy equipment in streams or on stream banks and the adherence to
the DFO Operations Statement for Temporary Stream Crossings, where these are
deemed necessary; and

•

size and install appropriate culverts to avoid backwatering and washouts.

11.9.2.3

Water Extraction

Excessive removal of water from ice covered water bodies and watercourses can lead to
depletion in dissolved oxygen concentrations, loss of over-wintering habitat, and or a reduction
in littoral habitat (DFO 2005). This issue prompted DFO in collaboration with other regulators
and industry to develop the Protocol for Winter Water Withdrawal in the Northwest Territories
(DFO 2005). The protocol has been developed for projects where water withdrawal of greater
than 100 m3 is required from any individual water body that has the potential to provide fish
habitat. The protocol sets restrictions on water withdrawal as a percentage of the available
water under ice. The latitude and maximum lake water depth is also taken into consideration
(DFO 2005). In addition, to avoid the removal of the highly oxygenated water that typically
collects at the water-ice interface, water must be withdrawn from greater than 2 m below the ice
surface. Where water is extracted from fish bearing waters, withdrawal pump intakes must be
screened and run at a velocity that does not result in the entrainment of fish. The pump intake
screen will have openings no larger than 2.54 mm (DFO 1995). In order to meet the conditions
set out in the DFO protocol bathymetric surveys may be necessary on some of the lakes
proposed for water extraction. Minimum requirements for the collection and submission of
bathymetric survey information are provided in the Protocol, and are further detailed in
Cott et al. (2005).
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11.9.3

Monitoring

Compliance monitoring during construction is normally required to ensure that the mitigation
measures and best management practices are implemented, and to detect and correct
unanticipated problems. Contractors will be responsible for the development and adaptation of
management plans, the conduct of their crews, the condition of their equipment, and timely
reporting to the appropriate authorities. Qualified environmental monitors will be employed
during the construction phase and implement a post-construction monitoring program.
Environmental monitors will be on site for all aspects of the construction phase. The
post-construction monitoring program will include inspection and maintenance of erosion control
measures and the re-establishment of vegetation around stream crossings.
11.10

Environmental Management Plan

Measures taken to minimize KGH project adverse effects are typically undertaken by a number
of groups within project management teams including human resources, procurement,
contracting, health and safety, logistics and engineering.
In order to consistently implement and monitor the project environmental mitigation measures,
an Environmental Management Plan (EMP) will be prepared when the construction manager is
selected. The plan will link environmental mitigation measures with potential adverse effects,
project owner policies, and the terms of any agreements negotiated with stakeholders. The EMP
will be based on best management practices and will consider air emissions, water, waste,
hazardous materials, transportation and logistics, wildlife and fisheries throughout all phases of
the KGH project (planning and design, construction, operations and reclamation).
The Environmental Management Plan will establish:
•

roles and responsibilities to ensure all environmental mitigation measures are
implemented;

•

reporting structure to ensure appropriate stewardship of responsibilities;

•

quantitative reporting process to monitor the actual environmental effects;

•

methodology to analyze the effectiveness of environmental mitigation measures
implemented; and

•

strategy to adapt the environmental mitigation measures if necessary.

The EMP will be a component of the overall KGH project execution plan with stewardship to
project management and the client.
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Photo 22: Tsintu River.
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12.0

ANTICIPATED SOCIO-ECONOMIC EFFECTS AND MITIGATION

12.1

Socio-Economic Benefits

12.1.1

Territorial and National Economic Effects

In 2005, the GNWT (GNWT 2005) listed the economic and strategic benefits of the MVHE as:
•

facilitating resource development that would provide significant economic benefits to all
of Canada;

•

ensuring Canada’s sovereignty in the north;

•

improving Canada’s northern security and emergency response capability;

•

supporting the economic and social development of northerners; and

•

improving the north’s capacity to adapt to climate change.

In 2009, the GNWT released an economic analysis of the MVHE (GNWT 2009). The benefits
identified in that report are described below.
MVHE construction was predicted to create:
•

7,785 short-term jobs in the NWT;

•

6,297 short-term jobs in the rest of Canada;

•

78 long-term jobs in the NWT;

•

15 long-term jobs in the rest of Canada;

•

$200 million in government revenue from activities in the NWT; and

•

$70 million in government revenue from activities in the rest of Canada.

Operation and maintenance was estimated to have an annual cost of $13 million. This
expenditure would:
•

result in total direct, indirect and induced benefits of an additional $10 million in gross
domestic product (GDP);

•

create 128 permanent jobs in the NWT;

•

increase GNWT tax revenues of $0.8 million;

•

provide Canada with an additional $2.4 million in GDP;

•

provide Canada with 33 additional permanent jobs; and

•

provide Canada with $300,000 in additional tax revenues.
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Construction of the MVHE would eliminate winter road expenditures by :
•

eliminating the purchase of goods and services to build the winter road annually; and

•

eliminating the $1.3 million in annual expenditures and associated employment but
would provide that amount of money for spending by the GNWT elsewhere.

Construction of the MVHE would reduce transportation costs. Specifically:
•

transportation cost structures in the NWT will be reduced;

•

residents will be able to purchase more goods with the same amount of money which
will increase their disposable income by $15.7 million per year;

•

the project would generate $5.5 million in GDP;

•

create 41 permanent jobs; and

•

increase government revenues by $1.1 million of which $0.6 million will accrue to the
GNWT.

The MVHE was also expected to increase in tourist visitations and the report predicted:
•

tourist visits would increase by 20% or by 2,500 to 2,700 visitors per year;

•

tourism expenditures in the NWT would increase by $2 million per year;

•

an increase in purchases by NWT residents of $550,000 per year;

•

creation of 10 new permanent jobs;

•

an increase in GNWT revenues of about $100,000;

•

an increase in Canada’s GDP by $200,000;

•

creation of three permanent jobs in the rest of Canada;

•

an increase in Canada’s government revenues $25,000; and

•

an increase in tourism by providing a circle route through the NWT on the Mackenzie
Valley Highway and Yukon via the Dempster Highway.

The MVHE would increase financial viability of oil and gas sector in NWT by:
•

increasing oil and gas exploration activities by decreasing transportation costs;

•

providing efficiencies by eliminating reliance on the seasonal transportation systems of
barging and winter roads;

•

providing longer exploration and transportation seasons, and allowing year-round
transportation of equipment, thereby reducing the cost of drilling equipment rentals;

•

reducing future exploration and development costs;

•

reducing the cost of the MGP pipeline by $1.2 billion over the life of the project;
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•

increasing private sector after-tax cash flows by $1.1 billion dollars;

•

increasing the internal rate of return of the MGP by 2%; and

•

stimulating further exploration and development and associated government revenues to
replace revenues lost by reduced exploration expenditures.

The MVHE was also predicted to change the structure of the NWT economy by:
•

allowing for more mobilization of equipment from the south over longer seasons;

•

increasing competition among contractors;

•

increasing the business opportunities for northern businesses to provide goods and
services to exploration and development companies; and

•

providing additional employment opportunities.

The MVHE would also assert Canadian sovereignty by:
•

reducing the cost of establishing and maintaining a greater presence in the Western
Arctic and on the Beaufort Sea; and

•

connecting the only seaport in the Western Arctic with the rest of Canada through the
NWT.

The MVHE would also increase the capacity to adapt to climate change effects by:
•

providing all season access to replace winter roads that are expected to have a shorter
seasonal duration in future years because of climate change; and

•

reducing costs of moving people and equipment to the north to maintain infrastructure.

12.1.2

Regional Economic Effects

The benefits that will accrue to the K’ahsho Got’ine District through the construction of the
MVHE are not quantifiable with the current level of information; however, the district residents
and businesses are expected to receive benefits including:
•

short-term and permanent employment opportunities for a range of skill levels through
the construction and operation of the highway;

•

opportunities for local businesses to participate in the construction and maintenance of
the highway;

•

reduced cost of goods in Fort Good Hope due to reduced transportation costs;

•

year round access to road transportation services;

•

the potential for increased employment and business opportunities if the highway
encouraged increased resource exploration and development;
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•

increased mobility year-round south to Norman Wells and north to Inuvik for personal,
business or medical reasons; and

•

the potential for business opportunities with projected increased tourism visitors.

There are currently approximately 155 unemployed people in the K’ahsho Got’ine of which
about 74% would be willing to take rotational work outside the communities. The project
demand for labour will greatly exceed the supply of unemployed labour in the District.
In anticipation of potential interest in the non-renewable resources of the K’ahsho Got’ine
District, the district land corporation is planning to undertake a study to document the potential
non-renewable resources of the district. This study will provide information to the landowners
about where future exploration and development may take place.
The parties responsible for the construction and operation of the MVHE will encourage K’ahsho
Got’ine participation by:
•

giving preference to local qualified and interested individuals for employment on the
construction project;

•

give a positive weighting to competitive bids for project work that contain K’ahsho
Got’ine or northern content;

•

setting some contracting opportunities aside for K’ahsho Got’ine businesses;

•

consider providing on-the-job training for under-qualified but interested K’ahsho Got’ine
residents; and

•

facilitating establishment of new K’ahsho Got’ine businesses, or capacity building of
existing K’ahsho Got’ine businesses, so those businesses can undertake the
maintenance of the highway after its construction.

Heavy equipment training is only available at Fort Smith in the NWT. Fort Good Hope Elders
recommend that heavy equipment training should be done in the Sahtu to help prepare the
youth for jobs on the highway (Elders Meeting Sept 2011).
12.2

Potential Individual, Family and Community Effects and Mitigation

Both the MVHE and the MGP will be seasonal construction projects lasting a period of three to
five years and will require large numbers of workers, many of whom will be brought into the
region from southern Canada. When these projects are completed, there will be ongoing
operations and maintenance employment but for much fewer workers. Given the similarity in
scale and duration of the two projects, the potential effects of the KGH Project can be assumed
to be similar to the potential effects identified for the MGP documented by Imperial Oil
(IORVL 2004).
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Imperial Oil showed that MGP effects are influenced by:
•

availability of jobs in the region;

•

changes in income levels;

•

spending patterns of individuals with project-related employment;

•

duration of work periods for an individual spent away from home;

•

family and community levels of stress during construction;

•

availability of alcohol;

•

level of access to communities available to southern workers; and

•

capacity of community-based services to accommodate increased demands for service.

There is a risk that community youth will drop out of school to take short term employment with
the highway project. With completion of construction, those youth will have reduced income and
fewer educational qualifications for other work, although they will have some work experience
and on-job training.
IORVL (2004) shows a strong relationship between increased income and increased alcohol
abuse. The increased alcohol abuse is predicted to result in various forms of family abuse,
violence in the communities, and emotional and family problems experienced by victims of
abuse and violence. Those predicted effects will cause an increase in service demands from
agencies such as the police and health and social services. Similar effects may be expected for
the KGH project.
Subsequent to construction of the KGH project, many northern workers may experience a
decrease in income and, if project-related income is not saved, they could experience the stress
of that reduced income. For workers that are employed for longer periods, particularly into the
operations and maintenance phase of the KGH project, it is predicted that families will learn to
manage income better and experience positive effects on individual and family wellness.
There will be increased demand for services. The community Health Centres may experience
increased demand due to:
•

increased drug and alcohol use due to increased income from project-related
employment;

•

exposure to infectious diseases in work camps;

•

increased consumption of unhealthy food; and

•

project-related injuries.
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The police resources may see an increased work load including:
•

calls for service from the construction camps;

•

increased road patrol responsibilities; and

•

increased traffic after the KGH project is constructed.

As the KGH project proceeds, plans will need to be developed to address the potential negative
effects on individuals, families and communities. The actions to manage those effects will reside
with the project managers, the individual workers and with government service providers. Some
measures that could be implemented include:
•

control of drugs and alcohol in worker camps through clear drug and alcohol policies;

•

comprehensive project safety policies and practices;

•

establishment of a money management education program;

•

provision of camp and catering facilities at industry standards or better;

•

provide the ability for daily commuting to work sites when those work sites are close to a
worker’s home community;

•

life skills training;

•

adequately staffed wellness and police services; and

•

isolating worker camps from communities to control interactions between community
residents and southern workers.

The Fort Good Hope Elders recommend that:
•

there should be more wellness counsellors in the community;

•

there should be more efforts to reduce fetal alcohol syndrome;

•

alleviate Elder concerns about their safety and Elder abuse;

•

an impact agreement be negotiated between Fort Good Hope and the GNWT which
identifies potential impacts and responsibilities for impact management; and

•

impact preparedness funding be provided to the community to address impacts.

12.3

Potential Effects on Traditional Culture and Land Use

The KGH project may have both positive and negative effects on traditional culture and land
use. These include:
•

less time available for harvesting and involvement in cultural activities due to projectrelated employment;

•

reduced time in community and interactions with other community members in Slavey
may reduce fluency in the native language;
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•

project activities may drive some species away from traditional areas of harvesting which
may increase the costs of harvesting through the need to travel longer distances or may
reduce the size of the traditional harvests;

•

increased income may facilitate better equipment for harvesting; and

•

increasing accessibility to harvesting areas year-round by road.

The KGH project may reduce the effects on traditional culture and land use by providing flexible
work schedules to accommodate K’ahsho Got’ine residents to participate in harvesting activities
and significant community events such as funerals.
12.4

Potential Effects on Heritage and Archaeological Resources

The following sites could be affected by KGH project and proposed borrow sources. The sites
were listed from south to north. In some cases the location was exact as recorded with modern
global satellite positioning technology. In other examples, the location was speculative based on
the description and mapping from original reports. As the locations for many of the sites were
unconfirmed, the overall effect of the KGH project is unknown at this time. To confirm the
location of the archaeological resources on the KGH project, an archaeological permit
(NWT# 2011-013) was conducted from 12 to 16 July 2011. This additional data was presented
where available along with anticipated effects.
LkRx-3
This site was located on the preferred route near the south end of the KGH project. The site
consisted of a small scatter of artifacts that covered a 20 x 20 m area. Archaeologists recovered
6 small flakes and a flake fragment which were the by-product of stone tool manufacture
(Clarke et al. 2003). The site was located on a gentle west facing slope just below the top of a
ridge near at the Gibson Gap. An attempt was made to revisit this site in the summer of 2011.
Unfortunately, the site was not reached and further assessment will be required. No level of
significance was given on the site. As such, this site will have to be revisited with 5 to 10 m of
test excavation conducted to better evaluate the significance of this archaeological resource.
LkRx-1
This archaeological site was located on the preferred route on the eastern shores of a long
unnamed lake northwest of Brokenoff Mountain and southeast of Gibson Peak. This site was
reported as an isolated find, however, no artifacts or any site data were provided to the
government in the 1980s. This site was noted but not described in the Mackenzie Valley
Archaeological Survey (Millar and Fedirchuck 1975).
LlTa-3
This site was an isolated find and consisted of a single red flake found on a gravel beach on the
Donnelly River southwest of Chick Lake. This site was located near the preferred route on the
south side of Chick Lake. This site was revisited during the 2011 field program. It was
determined that if this site was indeed still intact, it was east of the preferred route and would
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not be effected. An attempt to shovel test this site was made but the presence of permafrost
impeded any testing. If the site is still intact, all artifacts and materials will likely be in excellent
condition due to the frozen conditions. Mitigation of this or future testing may require more time
to thaw shovel tests with additional care made for any preserved bone, clothing, or intact
wooden tools that may be present at the LiTa-3.
LlTa-9
This archaeological site was a historic site that represents a mid size animal trap composed of
an A-Framed pole structure that leans against a tree and would have held a leg trap. This site
was located next to the preferred route and is located on the southwest side of Chick Lake. This
site was revisited in July of 2011 with photos taken of the trap. The trap was currently in
disrepair and was laying on the surface due to weathering. The location was re-recorded using
photography, notes, and GPS. The remnants of an older road which was overgrown was
present immediately north of the trap location. Based on the recorded location, LiTa-9 will most
likely be located outside of the KGH project footprint and no further work is recommended at this
time.
LlTa-8– Chick Lake Trail
This was a historic trail which possibly leads to LlTa-8 (the animal trap). Along this trail, trees
have been blazed and cut down with an axe. Most trees felled appear to be near water
crossings. This site was next to the preferred route and is located on the southwest side of
Chick Lake.
LlTa-10 – Franklin Gap Micro Blades
This site was the micro blade site found near the Franklin Gap. Artifacts recovered included a
micro blade core, 20 flakes from stone tool production, and a single micro blade. Micro blades
were small thin blades that were generally less than 5 cm long (Kooyman 2000). Micro blade
sites feature a rare type of technology that typically only occurred from 11,000-4,000 years ago.
The site was next to the preferred route within proposed borrow source 20.114p. This site has
outstanding archaeological requirements consisting of 10 m2 of archaeological excavation.
These requirements must be carried out and reported on before the borrow can be developed.
MaTb-1
This site was a contemporary campsite located on an outlet of Snafu Creek on the north end of
Snafu Lake. This site was noted but not described in the Mackenzie Valley Archaeological
Survey (Millar and Fedirchuck 1975). This site would be near the preferred route.
MaTb-2
This archaeological site was contemporary in nature and features two tent frames and a
campsite area. In addition, a tree had been blazed or marked. The site was located on the north
side of Bluefish/Tsintu Creek, near the modern day winter road. This site was noted but not
described in Mackenzie Valley Archaeological Survey (Millar and Fedirchuck 1975). This site
was revisited during the 2011 field program. Due to flooding caused by a beaver dam break and
spring runoff, it appears that this site has been completely washed away. This site is of no
further concern to the KGH project and requires no further investigation.
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MaTb-3
This site was located on the south side of the Bluefish/Tsintu Creek, 2 m above the creek level.
The site represents a historic midden/dump area and features old cans, glassware, and other
domestic debris. The site was located west of the winter road where it crosses the creek. This
site was located next to the preferred route. This site was revisited during the 2011 field
program. Due to flooding caused by a beaver dam break and spring runoff, it appears that this
site has been completely washed away. This site is of no further concern to the KGH project
and requires no further investigation.
MbTb-14 – BM13 Trap Line
This site was a trail and trap line found following an esker and ridge 5.5 km south of Fort Good
Hope. This site features blazed trees and high snares (Webster et al. 2007). This site will be
effected by the proposed borrow source KG-6. This site will need to be recorded by GPS
tracking of the trail and photographed. Additional traditional land studies use will have to be
conducted to address the owner or family of the owner of the historic trap line (believed to be
from the 1960s).

Photo 23: Jackfish Summer Trail (Colville Lake Trail).
MbTb-11
This site was a small artifact scatter found during shovel testing. Artifacts recovered include a
chert flake and a chert core fragment, both found just below the duff. This site was located
approximately 90 m from an unnamed lake to the south. This site was located next to the
preferred route. This site was revisited during the summer of 2011 to confirm its location and
size. It was determined that a large lithic scatter, two hearth features, and numerous tested
cobbles were discovered on the historic trail segment. Further work in the form of 10 m2 of
excavation is recommended at this time.

S:\Project Ce\Other\PT100022\fin rpt-PT100022-11jan12-mjohnson.docx

Page 203

GNWT
Project Description Report: Mackenzie Valley Highway
K’ahsho Got’ine District
January 2012

MbTb-12 – Jackfish Summer Trail
This site was an historic trail located along the ridgeline of an esker. This trail was next to the
proposed main road route east of Fort Good Hope. This site was re-recorded via GPS during
the 2011 field visit. Sections of this trail will be disturbed during construction of the KGH project.
MbTb-9
Located on the north banks of the Hare Indian (Rabbitskin) River, this site featured numerous
worked pieces of bone, which were interpreted as the by-product of making a bone tool. A
fragment of a bone awl was also recovered. This campsite was near the preferred route. This
site was revisited and shovel tested in an attempt to confirm site boundaries and identify
additional cultural materials. Ten shovel tests were excavated with no further data discovered.
No further work is recommended at MbTb-9.
MbTb-10
This site was a historic trap line which was situated in the backwater and the southern banks of
the Hare Indian (Rabbitskin) River. The location features wooden frames for leg traps, and
blazed and cut axe cut stumps. The trap line was located next to the preferred route. This old
trap line including cut stumps was observed during the 2011 field program. Shovel tests were
conducted to identify additional precontact materials if present. Old shovel tests from the 1970s
were observed. No new cultural materials were discovered. No further work is recommended at
this time with respect to MbTb-10.
MdTc-1 – Loon River Fossils
This was a paleontological site located on the west banks of the Loon River. The mollusk shells
were found in limestone on the gravelly banks of the river. Three shovel tests were excavated
on the bank but no additional pieces of limestone were noted nor recovered. This site was
located on the preferred route. This site was revisited in 2011 to confirm its location and extent.
It was confirmed that the fossils were eroding out of the river cut banks and were present up
and down the river. This was likely through the river eroding out the parent bedrock in which the
fossils were found. Further investigation will be required by a palaeontologist.
MdTd-5
This site was located within borrow source 6.042P and was situated on an elevated ridge, next
to a modern cutline. This site was a small artifact scatter that produced four chert and argillite
flakes (two of each stone type) within two positive shovel tests. A single 1 m2 test excavation
unit was excavated in an attempt to discover depths and densities of artifacts. No additional
cultural materials were found. Based on the shovel testing program and the absence of artifacts
in the test excavation unit, no further investigation was recommended for MdTd-5
(Webster et al. 2007).
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MeTd-1 – Tieda River Fossils
This site was located in a shallow depression on the west terrace of the Tieda River. The site
consists of mollusk shells found in pieces of limestone which were recovered during shovel
testing. A total of 25 shovel tests were excavated in the depression with 5 producing fossils
finds. This site was located near the preferred route. This site was revisited in 2011 to confirm
its location and extent. It was confirmed that the fossils were eroding out of the river cut banks
and were present up and down the river. This was likely through the river eroding out the parent
bedrock in which the fossils were found. Further investigation will be required by a
palaeontologist.
MeTd-2
This site was located on a low esker south of a small lake in proposed borrow source 6.034.
Artifacts at this site included 130 artifacts found in 18 positive shovel tests. An argillite biface
and a utilized flake were recovered. The debitage analysis of these materials suggested that
stone tool production was taking place at this site (Webster et al. 2007). This site was believed
to be 400 x 400 m in size and was considered highly significant. The outstanding archaeological
requirements are 70 m2 of excavation to mitigate the site (Webster et al. 2007).
These requirements must be carried out and reported on before the borrow can be developed.
MeTd-3
MeTd-3 was located in proposed borrow source 6.034 at the confluence of the Tieda River and
an unnamed tributary. This site was similar to MeTd-2 but with increased density of artifacts. In
10 positive shovel tests, a total of 375 artifacts were collected from approximately 5 cm below
the surface. Within the artifact assemblage, 19 stone tools were discovered including marginally
retouched flakes (for butchering and cutting) and 3 core fragments (by-product from making
stone tools) were present. This site was considered highly archaeologically significant and
required 50 m2 of excavation (Webster et al. 2007).
These requirements must be carried out and reported on before the borrow can be developed.
MgTg-3
This site was an isolated find recorded in the 1970s during the Mackenzie Valley Archaeological
Survey (Millar and Fedirchuck 1975). However, when the artifact (which was a core fragment)
was examined by the PWNHC in the 1980s, it was determined that the artifact was the result of
natural processes. No further work was recommended but in lieu of the new site MgTg-7 found
during the 2006 survey for the MGP, additional investigation of MgTg-3 may be prudent
especially since it is located in the vicinity of borrow source 5.041.
MgTg-7
This site was located within proposed borrow source 5.041, west of an unnamed lake and
located on a glacial moraine which creates a rise above the lake and the surrounding muskeg.
Forty-one artifacts consisting of mostly debitage, a small core fragment, and two retouched
flakes were present at the site within shovel testing and a test excavation unit. Based on this
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yield of artifacts, an additional 10 m2 of excavation has been recommended (Webster et al.
2007). These requirements must be carried out and reported on before the borrow can be
developed.
MgTf-5 – Little Chicago Hinterland Scatter Site
This site was located at the end of an esker and situated in proposed borrow source 5.036P.
This site consisted of chert debitage and a single retouched flake (Webster et al. 2007). This
site has no outstanding requirements but should be revisited again prior to excavation of the
borrow source to confirm the absence of any additional site data.
12.5

Potential Effects on Non-Traditional Land and Resource Use

There will be little effect on non-traditional land uses during the construction of the KGH project.
After the highway is complete and operational year-round, the increased level of access to the
K’ahsho Got’ine region could increase:
•

oil and gas exploration programs;

•

potential for oil and gas development;

•

mineral resource exploration and potential development; and

•

tourist traffic into the region.

As these effects would generally have a positive economic outcome, efforts could be made to
advertise the increased accessibility and to ensure all developments are subject to scrutiny
under established regulatory processes.
12.6

Socio-Economic Management Plan

Measures to enhance project socio-economic benefits and to minimize adverse effects are
typically undertaken by a number of groups within project management teams including human
resources, procurement, contracting, health and safety, logistics, and engineering.
In order to consistently implement and monitor the project socio-economic measures, a
Socio-economic Management Plan will be prepared when the construction project manager is
selected. The Plan will link socio-economic measures with potential project benefits or adverse
effects, with project owner policies, and with the terms of any agreements negotiated with
stakeholders.
The Socio-economic Management Plan will establish:
•

roles and responsibilities to ensure all socio-economic measures are implemented;

•

a reporting structure to ensure appropriate stewardship of responsibilities,

•

a quantitative reporting process to monitor the actual levels of project benefits provided
locally; and

•

a means to analysis the effectiveness of socio-economic measures implemented and to
adapt those measures if necessary.
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The Socio-economic Management Plan will be a component of the overall KGH project
execution plan with stewardship to project management and the client.

Photo 24: Boats docked on the Mackenzie River.
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13.0

CUMULATIVE EFFECTS

Cumulative effects are those effects (biophysical, socio-cultural, or economic) that result from a
proposed development in combination with other past, present, or reasonably foreseeable future
developments (MVEIRB 2004). There are four basic steps involved in conducting a cumulative
effects assessment (CEA). These are as follows:
•

identify the valued parts of the environment that are potentially affected by the proposed
development;

•

determine what other past, present, or reasonably foreseeable future developments will
affect these parts of the environment;

•

predict the effects of the proposed development in combination with these other
developments; and

•

identify ways to manage the combined effects.

The Potential Effects and Mitigation Measures section of this PDR (Section 11) has presented
mitigation measures to address the environmental effects associated with the construction and
operation of the KGH project. With the application of the mitigative measures, the residual
environmental effects of the construction and operation of the KGH project are anticipated to be
low in magnitude and local in extent.
13.1

Spatial Boundaries

The spatial boundaries of the CEA include the portion of the northern Mackenzie Valley in the
general vicinity of the KGH project, extending approximately from Gibson Gap to the vicinity of
Little Chicago (Figure 13.1-1).
The spatial boundary for the KGH project generally involves a 30 km wide buffer area along the
east side of the KGH project and west to the east bank of the Mackenzie River. This general
area encompasses the entire KGH project, the range of environments that could reasonably be
affected by the KGH project, and the past, present, and future projects that may have a potential
to contribute to cumulative effects.
Since the KGH project closely follows the MGP corridor, the spatial boundary selected was
similar to the CEA conducted for the MGP (IORVL 2004).
13.2

Temporal Boundaries

The temporal boundary (time frame) for the CEA will be the next 40 years, during which time the
KGH project is anticipated to be completed and in operation.
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13.3

Past, Present and Future Projects/Activities Considered

During community and regulatory consultations, a number of possible projects and activities
were identified for consideration in the CEA. Past and existing land uses included:
•

winter access trails;

•

former Canadian National Telegraph line;

•

oil and gas exploration; and

•

Colville Lake trail.

Proposed future land uses included:
•

MGP pipeline;

•

oil and gas exploration; and

•

fibre optic cable.

13.3.1

Past and Existing Land Uses

13.3.1.1

Winter Access Trails

Winter access trails are developed each winter along previous clearings from oil and gas
exploration, to allow the pursuit of traditional hunting, trapping, recreational, and other activities
on the land, including in the general area of the KGH project. Snow machines have increased
the ease and speed with which long distances can be travelled over the land.
During meetings in Fort Good Hope, residents and agencies confirmed that several families
have camps and trap lines in the vicinity of the KGH project, and use access trails to go to these
camps in the winter.
The winter access trails are considered to be a low effect in nature, disappearing with the
annual spring snowmelt and leaving minimal evidence of their presence. After the KGH project
is complete, trucks and trailers are anticipated to be used to haul snowmobiles and all-terrain
vehicles (ATVs) to points along the KGH project. These vehicles will continue to allow access to
adjacent camps and harvesting areas.
The presence of the KGH project will make it easier for people to access the land for their
various traditional, cultural and recreational activities. To ensure that the environment is
protected, it will be important for the users of the KGH project to abide by the existing access
controls and other applicable rules and regulations. This includes communicating about plans to
access the land with management agencies and co-management boards.
The ongoing winter access in the vicinity of the KGH project is anticipated to continue as a low
effect.
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13.3.1.2

Former Canadian National Telegraph Line

In 1966, the 1,475 km long Mackenzie Valley pole line was completed to Inuvik after four years
of construction by Canadian National Telegraphs. The line was located along the east side of
the Mackenzie River through all of the communities including Fort Good Hope.
Due to high maintenance costs, this line was replaced in 1976 by a microwave system to
provide long distance communications to the Mackenzie Valley. The line was salvaged in the
1980s and little physical evidence remains beyond the overgrown ROW clearing.
13.3.1.3

Oil and Gas Exploration

Seismic
In the 1960s and 1970s, small seismic exploration programs occurred in the vicinity of the KGH
project. Most of the cutlines have been revegetated by fast growing deciduous species of sedge
and shrub, which contrasts with the surrounding coniferous forest.
Drilling
A few exploratory oil and gas wells have been drilled throughout the area. Publicly available
data sources identify eight drilling locations in the cumulative effects study area.
13.3.1.4

Colville Lake Trail

The Colville Lake Trail is a winter road approximately 150 km long from Fort Good Hope to
Colville Lake. The road is open for vehicle traffic through the winter from freeze-up to spring
break-up.
13.3.1.5

Mackenzie Gas Project

Developing a natural gas pipeline from the Mackenzie Delta through the NWT to southern
markets has been contemplated for many years. Various pipeline projects have been proposed
during the last 30 years that consider economics, regulatory requirements, socio-economic and
environmental conditions, as well as engineering and geotechnical issues in the decisionmaking process (IORVl 2004).
The purpose of the MGP is to develop three onshore natural gas fields (anchor gas fields) in the
Mackenzie Delta and to transport natural gas and natural gas liquids by pipeline to market. The
MGP’s Proponents are Imperial Oil Resources Ventures Limited Partnership, ConocoPhillips
Canada (North) Limited, ExxonMobil Canada Properties, Shell Canada Limited, and the
Mackenzie Valley Aboriginal Pipeline Group.
The proposed MGP corridor will be located in relatively undisturbed areas and is not expected
to interact in combination with effects from other land uses. The MGP CEA conclusions indicate
that, despite the size and duration of operations, the contribution to cumulative effects by the
MGP on the environments and communities of the NWT are not expected to be significant. The
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conclusions also found no reason and no basis for future cumulative effects management
associated with the KGH project. These conclusions were based on the implementation of
appropriate management and monitoring programs, as outlined in the MGP (IORVL 2004).
Whether construction of other proposed future projects, in particular, the MGP will proceed
before or after construction of the KGH project is complete is unknown. In December 2010, the
National Energy Board (NEB) approved the applications for the construction and operation of
the MGP (NEB 2010). Imperial Oil has until the end of 2013 to decide whether to proceed with
the MGP under the terms and conditions of the NEB’s approval. If Imperial Oil decides to move
forward, current projections have construction starting in 2015 with the commencement of
production in 2018 (Canadian Broadcasting Corporation 2010).
13.3.1.6

Oil and Gas Exploration

The KGH project has the potential to stimulate oil and gas exploration by virtue of providing
greater access to lands in the Sahtu, thereby lowering the cost of exploration. The interests of
the oil and gas industry will be focused where previous exploration and/or geology suggest the
potential for petroleum resources to be present. Areas with low potential have a low likelihood of
seeing any oil and gas exploration. For areas of higher potential near the preferred route, the
presence of the KGH project will make it easier to access the land for petroleum exploration
activities. In the event of an increase in exploration activity, management plans and
enforcement will be instrumental in protecting fish and wildlife.
Exploration activity will require a permit, licence or authorization and consultation with the
appropriate organizations and communities, and government agencies. No known exploration
programs have been proposed. Oil and gas exploration in the vicinity of the KGH project is not
anticipated to contribute to a potentially negative cumulative effect on the identified biophysical
components.
13.3.1.7

Fibre Optic Cable

The GNWT is currently considering the installation of fibre optic cable (for communication)
within the Mackenzie Valley. The cable is currently proposed to be located in a shallow trench
within the highway ROW, along the toe of the embankment. The KGH project has the potential
to define the location of the fibre optic cable and provide access for installation and
maintenance of the cable in the future. The cable will not contribute to cumulative effects.
13.3.1.8

Concept of a Transportation Corridor

The concept of a Transportation Corridor is presented in earlier sections of this PDR. The
Transportation Corridor will function to consolidate linear developments (i.e., the KGH project,
MGP, fibre optic cable) into a common corridor to minimize the footprint of development on the
land and also minimize the cumulative effect of multiple developments.
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14.0

CLOSING REMARKS

The GNWT DOT proposes to extend the Mackenzie Valley Highway an additional 800 km from
Wrigley, NWT to connect with the Dempster Highway near Inuvik. This MVHE will provide the
first all-weather access from the Sahtu communities of Tulita, Norman Wells and Fort Good
Hope to the NWT highway system to the south and the Dempster Highway. The MVHE will
extend for 236 km in the Sahtu on Crown and Sahtu lands.
In the K’ahsho Got’ine District, the KGH project follows the existing winter road south of Fort
Good Hope and connects with the MVHE segment in the Tulita District. To the north of Fort
Good Hope, the KGH project follows the MGP corridor and connects with MVHE segment in the
Gwich’in Settlement Area. The KGH project will provide all-weather access to Fort Good Hope;
the other K’ahsho Got’ine community, Colville Lake will continue to have vehicle access only by
a winter road.
It is possible to design the highway to meet GNWT standards and to minimize effects on
permafrost and other geotechnical areas of concern. The preferred route considers a variety of
geotechnical, engineering, environmental and socio-economic factors including:
•

creating a single linear transportation corridor (highway and pipeline) in the Mackenzie
Valley to reduce potential environmental affects and to minimize disturbance and
fragmentation of the landscape;

•

avoiding critical habitat, sensitive ecosystems and special places identified through local
knowledge;

•

selecting a safe route and construction method that will not interfere with the continued
operation of the winter road during highway construction;

•

taking advantage of the existing winter road and installed bridges;

•

minimizing cuts to avoid disturbing of the ground vegetation and surficial soils;

•

protecting or preserving permafrost;

•

selecting a route to minimize the amount of material required to build the highway and
the haul distances of that material;

•

meeting the design standards of the GWNT DOT; and

•

avoiding unstable slopes and karst terrain including sinkholes.

There is the potential for effects on fisheries, hydrology, wildlife, soils and vegetation but
standard environmental management procedures and practices will mitigate those effects. In
addition, known and potential archaeological and cultural sites will have to be protected or
mitigated. In order to ensure environmental mitigation measures are consistently implemented
and monitored, an Environmental Management Plan (EMP) for the project will be prepared. The
EMP will be based on best management practices and will address air emissions, water, waste,
hazardous materials, transportation and logistics, wildlife and fisheries throughout all phases of
the project.
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There are large potential economic and social benefits for NWT and the K’ahsho Got’ine
District. However, there are also potential negative effects on Fort Good Hope for which
advance planning and funding of programs will have to be addressed. Overall, there is
community support for the highway as long as current and potential social issues are
addressed. In order to consistently implement and monitor the project socio-economic
measures, a Socio-economic Management Plan will be prepared.
With the application of the mitigative measures, the residual environmental and social effects of
the construction and operation of the KGH project are anticipated to be low in magnitude and
local in extent. In addition, none of the past or future projects or activities are expected to
contribute to a significant cumulative effect.
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