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6 – TERRAIN FEATURES
6.1

INTRODUCTION

This section presents the baseline information with respect to terrain features in the Casino Project and provides
an assessment of potential effects and cumulative effects on terrain features from the Project. Proposed
mitigation actions are identified that will minimize or reduce Project effects on terrain features. When Project
effects cannot be completely mitigated, potential cumulative effects are described.
The assessment focuses on issues related to three unique landforms, or terrain features, of geological or
ecological interest that occur in the Project area: thaw lakes, pingos, and tors. Clearing and earth moving for the
Project footprint will potentially partially or totally remove some of these individual features. These landforms are
important because they are geologically or ecologically unique and are sensitive to disturbance. Definitions of
these landforms are as follows:
•

A thaw lake is a lake found in thermokarst that develops in a depression and accumulates either
permafrost melt water or meteoric (e.g., rain) water.

•

A pingo is a mound of earth-covered ice which grows as a result of periglacial processes.

•

A tor is a large, free-standing rock mass that is the product of mechanical and chemical weathering.

The scope of this assessment is based on various guidelines provided by YESAB, previous projects completed
for an Executive Committee Level review, and environmental assessments completed for projects of a similar size
in other jurisdictions. Additionally, the assessment scope and methods were informed by input from regulatory
agencies and concerns raised during stakeholder engagement meetings.
6.1.1

Regional Setting

The Project is located near the centre of the Klondike Plateau and Yukon Plateau-Central ecoregions (Smith et al.
2004) and the Klondike Plateau Physiographic Area (Matthews 1986). The area also lies within Beringia, a region
of the Yukon that remained un-glaciated during the most recent glacial advance and is hypothesized to be one of
the routes that allowed humans to expand our range into the Americas. This region is unique in North America.
The late Pliocene and Pleistocene glacial history of the area is important to the understanding of present day
surficial geology, terrain, and soils. During these epochs, the Cordilleran glacial ice advances covered much of
the Yukon landscape; thick ice sheets eroded surface sediments and sculpted the landscape leaving distinct
terrain features and surficseial sediments at the ice margins and in meltwater channels. Portions of the central
Yukon were arid and unglaciated during the epochs. Terrain that was not overridden by ice sheets (glacial
refuges) were left exposed to the environment resulting in extensive surface weathering, erosion, and soil
development. A large portion of the Project area was unglaciated; prominent landforms associated with the
unglaciated terrain in this region are tors.
The Project area is a periglacial environment where the land surface is subject to freeze-thaw cycles. Permafrost
is a feature of periglacial environments where the interaction of air temperature and groundwater alter the
characteristics of the surficial geology by the presence of ice. Ground ice develops throughout the permafrost
horizon and is formed by ice segregation during downward migration of water at the end of summer period.
Growth and decay of ground ice leads to heaving of the ground surface. Permafrost is typically overlain by an
active layer — an area at the surface that freezes in winter and thaws in summer and where numerous periglacial
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processes (geomorphic processes that occur in cold regions) such as frost action, solifluction, sheetwash,
retrogressive thaw slumps and thaw flows take place.
Permafrost-related landforms such as cryoplanation terraces (erosional steps in bedrock), felsenmeer or
blockfield (surface covered by block-sized angular rock caused by freeze-thaw weathering of bedrock), pingos
(ice-cored mounds), and thermokarst formations (permafrost landscapes associated with ice degradation) can
persist on the landscape for long periods of time; however, these landforms are typically dynamic and transient
features that respond to environmental changes (temperature) by aggrading or thawing. In some areas, thaw
lakes form as pooled water collects in depressions, further accelerating the rate of localized permafrost thaw.
Thermokarst landscapes are dynamic and actively developing in fine-grained, saturated deposits.
6.1.2

Rationale for VC Selection

Terrain features were selected as a Valued Component (VC) because of their uniqueness as geological and/or
ecological features of interest. Potential effects of the Project on this VC include loss of features that could be
unique to this landscape.
6.2

ASSESSMENT BOUNDARIES

6.2.1

Spatial Boundaries

Potential Disturbance Area— The PDA is an estimate of the maximum amount of area disturbance that will occur
from Project components and activities. The PDA boundaries are based on information available at the time of
submission of the Proposal. For the purpose of quantifying the likely area of potential disturbance, the following
assumptions are made:
•

Mine site components and activities will take place within 500 m from the outermost edge of the proposed
arrangement.

•

Airstrip, airstrip access road, Freegold Road Extension, Freegold Road Upgrade, and the water pipeline
components and activities will take place within 50 m of either side of the proposed alignment.

•

Activities associated with the potential borrow areas will take place within 100 m of either side of the
proposed area. Any segments of the PDA associated with borrow areas must be accessible by the
proposed roads or existing roads; if not, the PDA area was extended to connect the road and borrow
areas.

For the purposes of the terrain features effects assessment, the PDA is a conservative estimate used to represent
the maximum potential loss of terrain features from the Project footprint. The PDA encompasses an area of
80.6 km², but the actual mine footprint is estimated to be 23.5 km².
Local Study Area — The Local Study Area is the zone where there is a reasonable potential for immediate
interaction between Project components and terrain features. This area is also the maximum extent of detailed
terrain mapping conducted as a baseline component of the Project. The LSA includes a boundary ranging from a
1.5 to 2.5 km buffer around the mine site, airstrip, airstrip access road, Yukon River Access Road, and the
Freegold Road Extension and Upgrade, totalling 896 km². This LSA is slightly larger than the LSA used in
Appendix 6A because the baseline report does not include the existing section of the Freegold Road that will be
upgraded. The boundaries of the LSA and the PDA are shown in Figure 6.2–1.
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6.2.2

Temporal Boundaries

The temporal boundaries for the effects assessment is defined in Section 5.2 of the Proposal as the life of the
Project. Details on activities associated with the Construction, Operations, Closure and Decommissioning and
Post-Closure phases of the Project is provided in Section 4.
6.3

CRITERIA FOR ASSESSING SIGNIFICANCE

There are no known terrain features that are protected in the Project area or areas of terrain features of known
cultural or scientific value. There are also no known thresholds or levels of disturbance that are published or
otherwise for characterizing the significance of effects on terrain features. Therefore, a general characterization of
what may be considered a significant effect on terrain is based on measureable effects and proportional loss.
Magnitude (in this case proportional loss of terrain features) and the geographic extent (e.g., minor if limited to
Project footprint, extensive if the effects on terrain features extend beyond the LSA) are key factors in determining
significance. Permanent effects are expected to occur within the Project footprint/PDA on a high proportion of the
features present within the PDA. The other criteria such as duration, frequency, reversibility and context, if they
are relevant, are used to further characterize the effect. Criteria listed in Table 6.3-1 was used to determine the
significance of residual effects on terrain features.
Table 6.3-1
Criteria
Magnitude

Geographical
Extent
Duration

Frequency
Reversibility
Context
Probability of
occurrence

6.4

Criteria for Significance of Residual Effects for Terrain Features

Rating

Definition

Low

Loss of less than ≤5% of individual terrain features

Medium

Loss of >5% to ≤10% terrain features

High

Loss of >10% of individual terrain features

Localized

Effect limited to within the Potential Development Area (e.g., Project footprint)

Widespread

Effect extends outside of the Local Study Area

Short Term

Effect occurs less than one year, terrain feature reclamation is possible

Long Term

Effect occurs through life of Project, but reclamation is possible

Permanent

Terrain feature is destroyed, reclamation is not possible

Infrequent

Effect on terrain features occurs only once (e.g., during construction)

Frequent

Effect occurs throughout the Project

Reversible

Terrain feature can be reclaimed following the cessation of the interaction.

Irreversible

Terrain features cannot be reclaimed following the cessation of the interaction.

Low resilience

Feature cannot withstand disturbance.

High resilience

Feature can withstand disturbance.

Low

Low likelihood that permanent damage to a terrain feature will occur.

Moderate

Moderate likelihood that permanent damage to a terrain feature will occur.

High

High likelihood that permanent damage to a terrain feature will occur.

BASELINE CONDITIONS

The Project is within an area of the central Yukon Territory characterized by a unique glacial history. The
landscape is comprised of glaciated and unglaciated terrain with landforms and geomorphic processes that are
modified by permafrost and other periglacial processes. Appendix 6A summarizes information on the geology,
terrain and soils within the LSA.
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The surficial geology and terrain are summarized in a map-based inventory of the LSA. This mapping was used to
develop an understanding of surface materials, geomorphic processes and terrain hazards that are important to
the design of the Project. Broad terrain units were developed to describe the landscape-based recurring surficial
geologic patterns found in the LSA. The terrain units are based on the terrain morphology, the presence and
nature of soil or rock exposures, geomorphic processes and vegetation associations.
The ‘sheltered’ north-facing slopes have a shallow permafrost table. Sheetwash and solifluction occur during
seasonal melting within the active layer of these slopes and result in colluvial soils intermixing with organic soils
and loess deposits to form poorly-drained colluvial aprons at the toes of the slopes. The south-facing slopes have
a deeper permafrost table or are free of permafrost. Permafrost-related processes are far less prevalent on these
slopes and the surficial soils tend to be better drained. There is a depressed permafrost table associated with the
main watercourses on the valley floor. The valley profiles are distinctly asymmetric with shallower slope angles
occurring on the north-facing slopes as a result of sheetwash and solifluction.
Uncommon and sensitive landforms in the LSA generally refer to landforms associated with permafrost or
unglaciated terrain. Three uncommon or sensitive landforms were identified on the LSA landscape: thaw lakes,
tors, and pingos. These features are shown in Figure 2.3 in the Appendix 6A.
These landforms are of geological or ecological interest and were therefor included in the environmental
assessment. These landforms meet at least one of the following criteria;
•

Relatively uncommon surficial geologic landform;

•

Geologic landform of ecological importance; and

•

Landform sensitive to environmental change.

Thaw Lakes — A thaw lake is a thermokarst landscape feature that develops where there has been partial
permafrost degradation. A thaw lake develops in a topographic depression that has accumulated either
permafrost meltwater or meteoric water. Thaw lakes are dynamic features that change in size and shape due to
the thermal sink caused by the pooled water. Thaw lakes exist only in the presence of permafrost and are
sensitive to the regional climate. Continued permafrost thawing eventually leads to drainage and disappearance
of thaw lakes. These landforms are geologically unique in that they form and disappear relatively rapidly. A total of
29 thaw lakes have been identified throughout the LSA. Six of these thaw lakes are within the PDA boundaries
including one near the Open Pit and one at the proposed TMF embankment.
Tors — A tor is a large, free-standing rock mass that protrudes dramatically from gently sloping terrain. Tors are
most often composed of granites or metamorphic bedrock, but can be formed from strong, volcanic rocks.
Mechanical (frost-fracture) and chemical weathering, primarily through the action of precipitation and runoff,
erodes softer overlying rock material leaving the harder, more resistant rock types. The weathering process
occurs over a long period of time therefore tors are generally found where glacial processes have not modified the
landscape significantly. Tors are present on many of the ridges throughout the LSA, both along the road and near
the airstrip. Tor occurrence was identified in an area of 5.0 km² within the LSA. Within the PDA, tors occur in an
area equal to approximately 0.37 km². Tor formations were identified adjacent to the non-acid generating waste
rock storage area. In addition, several ridgelines and hill tops support tor formations to the north and south of the
Mine Site.
Pingos — Pingos are ice-cored hills that are landforms found in permafrost landscapes. A pingo is a mound of
earth-covered ice that grows as a result of periglacial processes. A hydrostatic (closed) pingo forms on the bottom
of drained thaw lakes or small surface water features where permafrost rises to the surface. An ice core grows
through successive freeze and thaw cycles and the action of hydrostatic pressure which forces the ice core
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upwards. Hydraulic (open) pingos form where sub permafrost or intra-permafrost groundwater is frozen to
permafrost and ‘lifts’ the ground surface as a result of increased hydrostatic pressure. These formations are
dynamic and relatively uncommon, since they only persist in permafrost landscapes. Collapsed pingos can serve
as unique habitat for wildlife and year-round sources of water. Within the Dawson Range, there is an abundance
of pingos. Fifteen pingos have been identified within the LSA. A single pingo is located within the PDA
approximately 4 km east of the proposed open pit. The periglacial process acting on the landscape adjacent to
the Mine Site LSA supports pingo formations.
6.5

PROJECT-SPECIFIC EFFECTS

6.5.1

Determination of Potential Interaction(s) Between the Project and the VC

The Project includes development of a large deposit of gold, copper, and molybdenum accessed by open pit
mining; construction of processing facilities adjacent to the deposit and associated camp infrastructure;
construction of a TMF; construction of an airstrip and access road; construction of a pipeline connecting the mine
site to a water well adjacent to the Yukon River and use of a pre-existing road accessing the pipeline; construction
of a section of road that extends the current Freegold road to the mine site; and upgrading of the current Freegold
Road to meet the required design standards.
Project components and activities that have the potential to interact with terrain features, including the mechanism
of interaction and potential effects, are presented in Table 6.5-1. The phases of the Project considered in the
assessment are construction, operation, closure and decommissioning, and post-closure. Project components
and activities that have the potential to interact with terrain features are assessed for each feature; however,
when one activity or component is similar in timing, location, and scale, then the component or activity with the
largest potential effect is assumed to encompass the other Project components or activities.
Project components and activities will interact with and potentially affect terrain features primary through:
•

Project footprint clearing may destroy or disturb unique or sensitive terrain features; and

•

Topsoil stockpiles (for reclamation) cover unique or sensitive terrain features.

Mine site - The mine site will interact with terrain features through clearing the footprint area, conducting mining
activities, and developing topsoil stockpiles that may cover up terrain features. The mine site is where most
Project activities take place. The primary components of the mine site are the open pit, TMF, processing facilities,
heap leach facility, and temporary stockpiles.
Airstrip and access road - The airstrip and access road will interact with terrain features through land clearing.
Yukon River access road and freshwater pipeline - The existing Yukon River access road will be used to access
and maintain the well system adjacent to the Yukon River. The 36 inch diameter water supply pipeline with four
booster stations will be 17.4 km long and follow the existing access road where practicable. Land clearing will be
required during construction to install the pipeline.
Freegold Road Upgrade and Extension - The Freegold Road Extension will interact with terrain features through
land clearing for the road.
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Table 6.5-1

Potential Interactions between the Project and Terrain Features
Mechanism of Interaction
(or Rationale for No Interaction)

Project
Phase

Potential
Interaction

Accommodations (Construction and
Mine Staffing)

C

No

No physical disturbance to terrain features
outside of clearing footprint, which is
addressed in the PDA

Aggregate sources / Borrow Sites

C

Yes

Clearing Project footprint

Airstrip and Airstrip Access Road

C,O,CD

Yes

Clearing Project footprint

Ancillary Buildings (Explosives
Storage, Security Shed, Truck Shop
etc.)

C,O

Yes

Clearing Project footprint

Concentrate Transport and Loading

O

No

No physical disturbance to terrain features
outside of clearing footprint, which is
addressed in the PDA

C,O

No

No physical disturbance to terrain features
outside of clearing footprint, which is
addressed in the PDA

C,O,CD

No

Administrative, no interaction with terrain
features

Cyclone Sand Plant

C,O

Yes

Clearing Project footprint

Dismantling of Facilities

CD

No

No physical disturbance to terrain features
outside of clearing footprint, which is
addressed in the PDA

Diversion of Canadian Creek

C,O

Yes

Clearing Project footprint

Drilling and Blasting

C,O

No

No physical disturbance to terrain features

Fish Habitat Compensation
Construction

C,O

Yes

Clearing Project footprint

Freegold Road Extension

C,O,CD

Yes

Clearing Project footprint

Freegold Road Upgrade

C,O,CD

Yes

Clearing Project footprint

Fuel Storage and Distribution System

C,O

Yes

Clearing Project footprint

Gold Extraction Plant / Oxide Ore
Processing

C,O

Yes

Clearing Project footprint

Ground Preparation Activities (e.g.
cut, fill, grub, etc.)

C

Yes

Clearing Project footprint

Hazardous Materials Storage,
Transport, and Disposal

C,O

No

Disturbance occurred during construction, no
additional footprint clearing required

Heap Leach Facility

C,O

No

Disturbance occurred during construction, no
additional footprint clearing required

Heap Leach Pad

C,O

Yes

Clearing Project footprint

Laydown Areas

C,O

Yes

Clearing Project footprint

LNG Transport to site

C,O

No

No physical disturbance to terrain features

Main and Supplemental Power Plant
(Gas Turbine and Diesel)

C,O

No

No physical disturbance to terrain features

C,O,CD

No

No physical disturbance to terrain features

Project Components and Activities

Concrete Batch Plant Operation
Contracted Employment

Mine Development
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Mechanism of Interaction
(or Rationale for No Interaction)

Project Components and Activities

Project
Phase

Potential
Interaction

Mine Staffing

C,O,CD

No

Administrative, no terrain interaction

On-site equipment and vehicle use

C,O,CD

No

No physical disturbance to terrain features

Open Pit Mining

C,O

Yes

Clearing Project footprint

Ore Conveyors

C,O

Yes

Clearing Project footprint

Ore Crushing

C,O

No

No physical disturbance to terrain features

Ore Hauling

C,O

No

No physical disturbance to terrain features

Ore Stockpiles

C,O

Yes

Clearing Project footprint

Potential Disturbance Area

C,O

Yes

Clearing Project footprint

O

No

No physical disturbance to terrain features

Reagent Storage and Distribution

C,O

No

No physical disturbance to terrain features

Site Reclamation / Re-Vegetation

O, CD

Yes

Soil cover used for reclamation works

Site Security and Fencing

C,O,CD

No

Clearing Project footprint

Surface Water Management (Contact
Water)

C,O,CD

No

No physical disturbance to terrain features

Surface Water Management (NonContact Water)

C,O,CD

No

No physical disturbance to terrain features

Tailings Management Facility

C,O,CD

Yes

Clearing Project footprint

C,O

Yes

Conservation of soil for reclamation

Traffic (Equipment and Materials to
Site)

C,O,CD

No

No physical disturbance to terrain features

Waste management: garbage and
sewage waste facilities

C,O

No

No physical disturbance to terrain features

Waste rock and Overburden Disposal

C,O

No

No physical disturbance to terrain features

C,O,CD,
PC

Yes

Clearing Project footprint

Processing Facilities for Sulphide Ore

Topsoil Stockpiles

Water Supply
Note:

1. C (Construction), O (Operation), CD (Closure and Decommissioning) and PC (Post-Closure) represent the Project phases when the
potential interaction between the Project and valued component is anticipated to occur.
2. Potential mechanism(s) of interaction between the Project components and activities and the valued component are carried forward into
the assessment by characterizing the potential effect(s).

Terrain features within the Project footprint maybe be removed or covered during the construction phase of the
Project. The most substantive and permanent effect of the Project to terrain features is the land clearing required
for construction of the mine site and Freegold Road Extension. The removal of terrain features during construction
will be permanent. Direct area loss from land clearing within the Project footprint is estimated to be 23.5 km²
(Project footprint) but may be up 80.6 km² (total PDA). Table 6.5-2 summarizes the potential effect on terrain
features. The estimated loss of each of the three unique terrain features within the LSA is summarized in Table
6.5-3.
Mapping completed during the baseline work (Figure 2.3; Appendix 6A) indicated that there are a total of six thaw
lakes, 0.37 km² of tor area, and one pingo within the PDA. No terrain features located outside the PDA will be
affected by the Project.
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Table 6.5-2
Mechanism of
Interaction

Potential Effects on Terrain Features

Key
Indicator(s)

Project Phase

Clearing Project
footprint

Loss of terrain
feature(s)

C and O

Loss of or damage to
terrain features

Adverse

Conservation of soil
for reclamation

Loss of terrain
feature(s)

C, O, CD

Covering terrain features

Adverse

Potential Effect

Direction

Note:
1. Key indicators are defined as measurable parameters or attributes to qualitatively or quantitatively evaluate the potential effect.
2. C (Construction), O (Operation), CD (Closure and Decommissioning) and PC (Post-Closure) represent the Project phases when the
potential interaction between the Project and valued component is anticipated to occur.

Table 6.5-3

Estimated Loss of Terrain Features within the Local Study Area

Terrain
Feature

Number/Area of Terrain
Features in LSA

Number/Area of Terrain Features
in PDA (that may be removed)

Percent Loss of Terrain
Features in the LSA

Thaw Lakes

29

6

21%

Tors

5 km²

0.4 km²

7%

Pingos

15

1

7%

6.5.2

Identification of Mitigation Measures and Potential Residual Effects

Within the PDA, construction and land clearing associated with the Project will remove some of the identified thaw
lakes, tors and pingos from the landscape. Within the PDA, six thaw lakes, 0.37 km² of tor area and one pingo
have been identified. Table 6.5-4 summarizes the proposed mitigation to reduce or eliminate effects on terrain
features. Some terrain features that are within the Project footprint will be removed to accommodate the Project.
Where possible, the footprint, including road, may be relocated/realigned to avoid removing/destroying these
unique terrain features.
Table 6.5-4

Proposed Mitigation Measures and Residual Effects - Terrain Features
Project
Phase

Direction

Loss of or damage to terrain
features

C, O, CD

Adverse

Covering terrain features

C, O, CD

Adverse

Potential Effect

Proposed Mitigation
Measure

Predicted
Effectiveness

Residual
Effect

Avoidance, realignment,
minimize footprint

High

Yes

Avoidance, minimize
footprint

High

Yes

Notes
1. C (Construction), O (Operation), CD (Decommissioning and Closure) and PC (Post-Closure) represent the Project phases when the
potential interaction between the Project and valued component is anticipated to occur.
2. For beneficial potential effects, opportunities, where possible, to enhance potential environmental and socio-economic benefits are included
as proposed enhancement measures.
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6.5.3

Significance of Residual Effects

The significance of residual effects on terrain features is summarized in Table 6.5-5. Within the Project footprint,
the removal or burial of thaw lakes, tors, and pingos will occur during the construction and reclamation phases.
The effects from the removing these features are permanent. Project effects on terrain features are considered to
be adverse, local in extent, and are irreversible with a high probability of occurrence. The residual effect of the
Project on terrain features is considered not significant (Table 6.5-6) and although the effect will be permanent, it
will be effects on individual features, localized to the Project footprint. Confidence in this prediction is high.
Table 6.5-5

Significance of Residual Effects - Terrain Features

Direction

Magnitude

Geographic
Extent

Duration

Frequency

Reversibility

Context

Probability of
Occurrence

Predicted Degree of Effect after Mitigation Measures

Loss of or
damage to
terrain
features

Adverse

High

Localized

Permanent

Infrequent

Irreversible

Low
Resilience

High

Not significant

Covering
terrain
features

Adverse

Medium

Localized

Permanent

Infrequent

Irreversible

Low
Resilience

High

Not significant

Residual
Effect

Table 6.5-6

Significance of
Residual Effect

Summary of Residual Effects - Terrain Features

Potential Residual Effect

Direction

Significance

Level of Confidence

Loss of or damage to unique or
sensitive terrain features

Adverse

Not significant

High

Covering unique or sensitive
terrain features

Adverse

Not significant

High

6.6

CUMULATIVE EFFECTS ASSESSMENT

Based on available information summarized in the terrain baseline report, thaw lakes, tors and pingos appear to
be relatively common features in the Dawson Range landscape. There is no indication that these features are
limited to the extent of the Project’s LSA. Additionally, there is no indication that there are any particular concerns
with the conservation and protection of these unique terrain features as a whole, nor protection of individual
features.
The assessment of cumulative effects on terrain is qualitative because analyses is limited by the availability of
detailed terrain mapping in the region, making it difficult to quantify combined project effects in the region. The
Casino Project’s mapping area for terrain features was limited to a relatively small area surrounding the PDA to
address to inform the Project’s engineering components and terrain hazard assessment. That level of mapping is
not available region-wide, so it is difficult to determine if other projects will have an equivalent effect that may,
when combined with the Casino Project, have a cumulative effect on terrain features in the Dawson Range.
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6.6.1

Identification of Other Projects or Activities

For past, present or likely future projects/activities to be included in the cumulative effects assessment, three
conditions were required to warrant further assessment:
1. Adequate qualitative and/or quantitative information on a project or activity is publicly available to allow for
spatial and temporal characterization;
2. The project spatially overlaps with the residual effects of the Casino Project; and
3. The project temporally overlaps with the residual effects of the Casino Project.
Mineral exploration and placer mining projects have occurred in, and are likely to continue to occur in, the Project
region. There are no known areas that are excluded from mineral exploration, and there are a number of placer
claims that will likely exist and be active either continuously or intermittently into the foreseeable future. Although
the claim blocks can be very extensive and numerous (e.g., as illustrated in the White Gold Cumulative Effects
Report; EDI 2013), actual works are likely to be limited to a few focal areas for either a short period of time, or
seasonally for many years, as is the case for several quartz claims in the area. Projects and/or activities that meet
the conditions described above are summarized in Table 6.6-1. Projects/activities in the same category (e.g.,
placer mining, quartz claims) are assumed to cause similar types of residual effects and are therefore assessed
collectively.
Table 6.6-1
Projects or
Activities

Minto Mine

Residual Effect Information for Other Projects or Activities - Terrain Features
1

Status

Present operating
mine

Assumed
2
Residual Effect

Spatial Extent of
Assumed Residual
Effect

Temporal Extent of
Assumed Residual
Effect

Terrain feature loss

Current footprint:
12.92 km², including
mine site and access
road.

Minto mine is expected
to operate through the
construction and initial
operating years of the
Casino Project.

Current footprint:
1.36 km², and if
developed assumed
equivalent to
disturbance observed at
Casino mine site.
Current activities are
likely very sporadic and
site-specific.

No indication of
development or
operation period.

Carmacks
Copper

Likely future
project

Terrain feature loss
of project goes
through to
construction and
operation.

Mt. Nansen
(reclamation
project)

Past mine
development,
Present care and
maintenance,
future reclamation
activities

Loss of terrain
features from
original
development.

Current footprint:
1.85 km². Activities likely
to be limited to extent of
existing disturbance
footprint.

Likely to occur over a
two to three year period
within the next decade.

No effect on terrain
features

Current footprint: 0.08
km². Likely includes
some individual
seasonal drill locations

Exploration likely to
continue intermittently
and seasonally through
life of the Casino
Project. No indication of

WS Total
(exploration
project)

Present
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Projects or
Activities

Nucleus
(exploration
project)

Prospector
Mountain
(exploration
project)

Sonora Gulch
(exploration
project)

Numerous
quartz
exploration
permits

Numerous
placer mining
permits

Canadian
Creek, Upper
Canadian
Creek (Placer
mine)

1

Status

Assumed
2
Residual Effect

Spatial Extent of
Assumed Residual
Effect

Temporal Extent of
Assumed Residual
Effect
development or
operation period.

No effect on terrain
features

Current footprint: 0.08
km². Likely includes
some individual
seasonal drill locations.

Exploration likely to
continue intermittently
and seasonally through
life of the Casino
Project. No indication of
development or
operation period.

No effect on terrain
features

Assumed equivalent to
disturbance observed at
Casino mine site during
exploration phase. Likely
includes some individual
seasonal drill locations.

Exploration likely to
continue intermittently
and seasonally through
life of the Casino
Project. No indication of
development or
operation period.

No effect on terrain
features

Current footprint:
0.27 km². Activities likely
to be limited to extent of
existing disturbance
footprint.

Exploration likely to
continue intermittently
through life of the
Casino Project. No
indication of
development or
operation period.

Past, present and
future

No effect on terrain
features

Localized effects, but
distributed across the
landscape.

Exploration likely to
continue intermittently
and seasonally through
life of the Casino
Project.

Past, present and
future

Some localized
effects on
individual terrain
features,
particularly thaw
lakes and tors

Localized effects in
areas accessible to
heavy equipment.

Placer mining likely to
continue intermittently
and seasonally through
life of the Casino.
Project.

Present

Some localized
effects on
individual terrain
features,
particularly thaw
lakes and tors

Current footprint:
0.52 km². Footprint likely
increases with
successive placer
mining operations, but
older areas will naturally
re-vegetate.

Mining likely to
continue intermittently
and seasonally through
life of the Casino
Project. No indication of
operation period.

Present

Present

Present

Note
1. Status refers to Past, Present or Likely Future project or activity.
2. Assumed residual effects of other projects or activities are derived from professional judgement and focus on the key issues of concern for
terrain, thereby ensuring that the CEA remains focussed and the analysis remains manageable and practical.

Project Proposal for Executive Committee Review

6-12

January 3, 2014

Casino Mining Corporation
Casino Project

6.6.2

Interactions and Potential Cumulative Effects

The interaction matrix shown in Table 6.6-2 was used to determine whether any spatial or temporal overlap exists
between the residual effects of the Project and the noted projects. The word “YES” is used to indicate where a
residual effect of the Project has the potential to overlap spatially and temporally with the predicted residual
effects.
Table 6.6-2

Cumulative Effects Assessment Interactions Matrix – Terrain Features
Potential Spatial and Temporal Overlap
Mt. Nansen
(reclamation
project)

Numerous
placer mining
permits

Canadian
Creek, Upper
Canadian
Creek (Placer
mine)

Minto Copper
Mine

Carmacks
Copper Mine

Terrain feature
loss

Terrain feature
loss of project
goes through to
construction
and operation.

Loss of terrain
features from
original
development.

Some localized
effects on
individual
terrain features,
particularly thaw
lakes and tors

Some localized
effects on
individual
terrain features,
particularly thaw
lakes and tors

Loss of or damage
to unique or
sensitive terrain
features

YES

YES

YES

YES

YES

Covering unique or
sensitive terrain
features

NO

NO

NO

NO

NO

Casino Project
Residual Effect

Note
1 YES is used to indicate where a residual effect of the Casino Project has the potential to overlap spatially and temporal with an assumed
residual effects of other projects and activities.

The spatial overlap may lead to the potential cumulative effects described in Table 6.6-3. These effects are the
same as the residual effects from the Project except that they would be seen beyond the Project area.
Active or historic quartz mines such as the Minto Mine and Mt Nansen Mine can have residual effects on terrain
features within their project footprint, but the presence of terrain features like tors, thaw lakes and pingos within
those project footprints is undocumented. It is unlikely that the small footprints required for quartz exploration
projects would have effects on terrain features because those footprints are likely limited to camp and drill
locations, trenching in accessible terrain and access trails. Only the assumed residual effects of other projects
and activities that meet all three conditions and overlap spatially and temporally with the Casino Project were
carried forward into the CEA as potential cumulative effects and summarized in Table 6.6-2.
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Table 6.6-3

Potential Cumulative Effects - Terrain Features

Casino Project Residual
Effect

Project or Activity
Combined active/historic quartz
mines and placer mining
operations

Loss of or damage to terrain
features
6.6.3

Potential Cumulative Effect
Cumulative loss of terrain features in the
Dawson Range within an additional 17.08
km² of footprint disturbance

Proposed Mitigation Measures and Potential Residual Cumulative Effects

There are no additional mitigation actions proposed beyond what CMC has already committed to at the Projectspecific level; the mitigation measures that are proposed are included in Table 6.6-3.
Table 6.6-4

Mitigation Measures and Residual Cumulative Effects – Terrain Features

Potential Residual Cumulative
Effect
Loss of or damage to terrain
features

Proposed Mitigation
Measure

Direction

Predicted
Effectiveness

Residual
Effect

High

Yes

Avoidance, realignment,
minimize footprint

Adverse

Note
1. Mitigation measures for Project-specific effects include mitigation measures that have been proposed by CMC to eliminate, reduce or
control similar adverse environmental or socio-economic effects.
2. Additional mitigations measures may be either Project-specific mitigation for which CMC can implement or recommended mitigation
measures for which other parties could implement.

6.6.4

Significance of Residual Cumulative Effects

Residual cumulative effects are those that remain after mitigation measures have been applied. In accordance
with Section 5, the residual cumulative effects on terrain features were assessed based on eight rating criteria to
determine the likelihood for a significant negative effect (Table 6.6-4).
Table 6.6-5

Significance of Residual Cumulative Effects – Terrain Features

Geographic
Extent

Duration

Frequency

Reversibility

Context

Probability of
Occurrence

Loss of or
damage to
terrain features

Magnitude

Residual Effect

Direction

Predicted Degree of Effect after Mitigation Measures

Adverse

High

Localized

Permanent

Infrequent

Irreversible

Low
Resilience

High
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6.6.5

Discussion of Significance of Residual Cumulative Effects

Based on the cumulative effects assessment, the Casino Project is not likely to have any significant adverse
effects on terrain features after the implementation of mitigation measures. This is summarized in Table 6.6-6.
The level of confidence in these predictions is high.
Table 6.6-6

Summary of Residual Cumulative Effects – Terrain Features

Residual Cumulative Effect

Direction
(Adverse/Beneficial)

Significance
(Significant/Not
Significant)

Level of Confidence
(Low, Moderate, High)

Loss of terrain features

Adverse

Not Significant

High

6.7

SUMMARY AND CONCLUSIONS REGARDING CUMULATIVE EFFECTS

The largest portion of the footprint associated with the Casino Project, the Freegold Road Extension, is likely the
largest disturbance footprint that the region will experience in the foreseeable future. Even with that footprint,
there is very limited disturbance to unique terrain features. It is unlikely that there are significant cumulative
effects on terrain features in the Dawson Range as a result of industry in the Dawson Range.
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