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ENVIRONMENTAL DYNAMICS INC. P: (867) 393-4882 - F- (867) 393-4883

MEMO

Date: October 7, 2015
To: Mary Mioska, Senior Environmental Manager
Re: Effects of Casino Tailings Management Facility Dam Breach on Terrestrial Wildlife

Casino Mining Corporation (CMC) is proposing to develop the Casino Project located in central Yukon.
Part of the project plan is to construct a tailings management facility (I'MF) for subaqueous storage of
tailing materials. CMC requested that EDI Environmental Dynamics Inc. (EDI) provide a qualitative
assessment of potential effects to the terrestrial environment from a scenario where the proposed TMF dam
embankment breached. The qualitative assessment of the potential effects of a Casino TMF dam breach on
terrestrial wildlife is provided below, using the sunny day scenario described in the Dam Breach Inundation
Study (KP 2015). A sunny day scenario was chosen to be evaluated because the incremental effect on

terrestrial wildlife is greater than the incremental effect during the rainy-day event.
Dam Breach Interaction

A TMF dam breach would affect terrestrial wildlife that occupy the inundation area at the time of a dam
breach. A dam breach would affect primarily the riparian, lowland and wetland habitats adjacent the Casino
Creek, Dip Creek, Klotassin River, Donjek River and White River. The most affected area would be within
the Casino Creek, Dip Creek and Klotassin River valleys as the peak discharge would far exceed the volume
of natural flood events. The Donjek and White rivers would be less affected because the inundated area
would be within the range of natural flooding, and thus within the regularly disturbed area.

Species most likely to be affected by a dam breach include those common to the area, summarized in the
Wildlife Baseline Report Version 2 (Appendix A.12B) and the Bird Baseline Report (Appendix 12B) of the
Project Proposal. The species with the greatest potential to occur within the inundation area include moose,
black and grizzly bear, lynx, coyote, red fox, wolverine, porcupine, small mustelids, aquatic mammals, small
mammals, amphibians, passerine birds and waterfowl, and any terrestrial mammals that use low elevation
habitat. Animals that use high elevation habitats are unlikely to be affected by a dam breach; for example,
caribou, thinhorn sheep, cliff nesting raptors and pika primarily occupy higher elevations that are outside of
the area that could be inundated by the initial flood wave. Species used as key indicators in the Project
Proposal to assess potential Project effects and their potential interactions with a dam breach are

summarized in Table 1.
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Table 1.

Key indicator species and potential interaction from a dam breach

Key Indicator

Seasonal Occurrence

Potential Interaction from a TMF dam breach

Klaza caribou herd

Moose

Grizzly bear
Collared pika

CIliff nesting raptors

Bird species at risk

Passerine birds

Waterfowl

All seasons

All seasons
All seasons

All seasons

Migratory, primarily
summer

Migratory, summer

Migratory, summer

Migratory, summer

Unlikely interaction because caribou primarily use higher elevation habitats

Interaction with moose as they ate commonly observed using habitat
adjacent to streams and are documented using the Dip Creek mineral lick

Limited interaction because grizzly bears generally use higher elevation
terrain for foraging and denning

No interaction because pika exclusively use alpine habitats

No interaction with falcon and golden eagle nesting habitat, minimal
interaction with summer foraging habitat

Interaction with bird species at risk that use lowland, wetland and riparian
habitats

Interaction with bird species that use lowland, wetland and riparian habitats

Interaction with waterfowl species

Effect Mechanisms

A TMF dam breach would result in a flood that would inundate a large area below the TMF facility. At peak
discharge the flood wave would scour the inundated area resulting in a debris flow that would carry
vegetation and soils downstream. As the flood subsides, the wave would leave behind embankment material
and mobilized tailings along with soils and vegetation that were removed during the flood event. New
stream channels would form in the stripped valleys. Stream channels would be dynamic for years as there
would be no vegetation stabilizing the terrain and exposed permafrost would slump into the streams.

A dam breach would affect wildlife through the potential mortality of animals that are in the area at the time
of the breach, a change in the availability of terrestrial habitat and habitat features, and could result in
exposure to constituents of potential concerns over time.

Assessment of Potential Effects

A dam breach would cause significant wildlife mortality and loss of wildlife habitat within the Casino and
Dip creeks and the Klotassin River. Wildlife and wildlife habitat adjacent to the Donjek, White and Yukon
rivers would be less affected as the magnitude of the flooding would be within the range that the area

experiences during naturally occurring large flood events.

The magnitude of effects from a dam breach is dependent on the timing and local conditions (e.g., winter or
summer) because species occurrence in the area is seasonal. The seasonal abundance and diversity of
animals increase during the summers when migratory species return to the area and juvenile animals are
present; consequently, a dam breach event would be experienced by a larger number of species and
individuals in summer compared to winter.
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The risk of mortality for animals in the inundated area from the initial flood wave/debris flow would be
short-term—Ilasting several hours. Some terrestrial animals will occur within the inundation area and would
be unable to leave the area prior to flooding; consequently, a dam breach would likely result in individual
mortalities. There are no known isolated populations of wildlife that occur within the potentially inundated
area and all species would likely reoccupy the area within several years of the event. An apparent change in
species composition within the affected area would result from changes to habitat availability.

Loss of habitat associated with geomorphic change will be long-term as removal of vegetation and soils will
permanently change the landscape. The affected habitat would eventually be revegetated and provide habitat
for a number of wildlife species. Soil reclamation treatments would be required to accelerate habitat
recovery. After application of treatments to reclaim soils, the area would likely be revegetated with shrubs
such as willow and birch or other forbs able to colonize low nutrient environments. Those wildlife species
that benefit from early successional forests would be the first to occupy the area. The region commonly
experiences large habitat disturbances in the form of wildland fires. Recovery time from fires is relatively
fast as many of the plants in the region benefit from disturbances. Disturbance from a dam breach would be
different from fire because the soil will be removed by scouring or covered by tailings, so the revegetation
immediately post-breach would be limited without reclamation efforts.

Wetland habitats are used by a number of animal species. The TMF will be developed into a wetland at
closure, so a dam breach would result in the loss of the large constructed wetland as well as the natural
wetlands downstream of the dam. The wetlands in the Dip Creek and Klotassin River valleys would be
affected as they would be temporarily inundated by the initial flood wave and tailings would be deposited in
the wetlands. The size and abundance of wetlands adjacent to Dip Creek and Klotassin River would change
as a result of a dam breach.

One mineral lick is known to occur within the inundation area (Map 1). The mineral lick would be removed
temporarily and could potential be removed permanently. If mineral licks are limited in the region, then the
loss of the lick could reduce the capacity of the area to support moose.

The exposure to constituents of potential concern could reduce the health of animals that spend the
majority of their life feeding in the area (i.e. animals with limited mobility and/or small home ranges).

Mitigation Measures

No measures are proposed to mitigate the effect of a dam breach on wildlife, as a dam breach is not part of
the Project Description.

Reclamation/Reversibility

A dam breach will result in permanent habitat changes. However, efforts to restore soils that result in
revegetation would return the area to functional wildlife habitat. Reclamation efforts would be a long-term
commitment.
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Summary

A breach of the TMF dam would result in wildlife mortality and habitat loss. There will be individual
wildlife mortalities for those animals using the inundation zone at the time of the dam breach, depending on
seasonality. No unique or isolated population of wildlife occur within the area potentially inundated by the
flood wave. Although a dam breach will clearly result in substantial damage and unanticipated changes to
habitat conditions, the effect of a breach on wildlife would not be significant in the region. The dam breach
would remove terrestrial habitat, wetlands and one known mineral lick. Those losses would result in a likely
significant loss of wildlife habitat. Effects on wildlife habitat could be partly reversed if soils in the area were
re-established. The long-term effect of exposure to tailings on wildlife health is an unknown.

Yours truly,

EDI Environmental Dynamics Inc.

Graeme Pelchat, P.Biol. Mike Setterington, R.P.Bio.
Wildlife Biologist Wildlife Director/Senior Biologist
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