Casino Mining Corporation
Casino Project
YESAB Registry # 2014-0002

TABLE OF CONTENTS
B.10 – FISH AND AQUATIC RESOURCES ..................................................................................................... B.10-1
B.10.1 INTRODUCTION............................................................................................................................ B.10-1
B.10.2 FISHERIES ACT – FISHERIES PROTECTION PROVISIONS..................................................... B.10-3
B.10.2.1.1 R2-129 ........................................................................................................................... B.10-3
B.10.2.1.2 R2-130 ......................................................................................................................... B.10-15
B.10.3 CHARGE WEIGHTS .................................................................................................................... B.10-17
B.10.3.1.1 R2-131 ......................................................................................................................... B.10-17
B.10.4 BASELINE DATA ......................................................................................................................... B.10-18
B.10.4.1.1 R2-132 ......................................................................................................................... B.10-18
B.10.4.1.2 R2-133 ......................................................................................................................... B.10-19
B.10.4.1.3 R2-134 ......................................................................................................................... B.10-19
B.10.4.1.4 R2-135 ......................................................................................................................... B.10-21
B.10.4.1.5 R2-136 ......................................................................................................................... B.10-25
B.10.4.1.6 R2-137 ......................................................................................................................... B.10-26
B.10.4.2 Missing Appendices Documenting Baseline Data ............................................................. B.10-27
B.10.4.2.1 R2-138 ......................................................................................................................... B.10-27
B.10.5 PHYSICAL HABITAT SIMULATION MODEL AND HABITAT EVALUATION PROCEDURE ..... B.10-27
B.10.5.1.1 R2-139 ......................................................................................................................... B.10-27
B.10.5.1.2 R2-140 ......................................................................................................................... B.10-28
B.10.6 WATERCOURSE CROSSINGS .................................................................................................. B.10-32
B.10.6.1 Embedded Culverts on Fish Bearing Streams ................................................................... B.10-32
B.10.6.1.1 R2-141 ......................................................................................................................... B.10-32
B.10.6.2 Nordenskiold River Bridge.................................................................................................. B.10-33
B.10.6.2.1 R2-142 ......................................................................................................................... B.10-33
B.10.6.2.2 R2-143 ......................................................................................................................... B.10-34
B.10.6.2.3 R2-144 ......................................................................................................................... B.10-34
B.10.6.3 Classification of Crossings ................................................................................................. B.10-34
B.10.6.3.1 R2-145 ......................................................................................................................... B.10-34
B.10.6.3.2 R2-204 ......................................................................................................................... B.10-37

Supplementary Information Report

December 18, 2015
B.10-i

Casino Mining Corporation
Casino Project
YESAB Registry # 2014-0002

LIST OF TABLES
Table B.10.1-1
Table B.10.2-1
Table B.10.2-2
Table B.10.4-1
Table B.10.4-2

ARR No.2 Requests for Supplementary Information Related to Fish and Aquatic Resources
.............................................................................................................................................. B.10-1
Estimated In-stream Habitat Loss ...................................................................................... B.10-16
Estimated Riparian Habitat Loss ........................................................................................ B.10-17
Rationale for Non-Fish-Bearing Status along the proposed Freegold Upgrade, Extension, and
Airstrip and Airstrip Road ................................................................................................... B.10-19
Guide to Fish and Fish Information in Casino Creek, Upper Dip Creek, and Upper Canadian
Creek as presented in Figure A.10.4-9 .............................................................................. B.10-23

LIST OF FIGURES
Figure B.10.2-1
Figure B.10.2-2
Figure B.10.2-3
Figure B.10.2-4
Figure B.10.2-5
Figure B.10.2-6
Figure B.10.2-7
Figure B.10.2-8
Figure B.10.4-1
Figure B.10.5-1
Figure B.10.5-2
Figure B.10.5-3
Figure B.10.5-4
Figure B.10.5-5
Figure B.10.5-6
Figure B.10.6-1

Overview Map of the Casino Project .................................................................................... B.10-7
Freegold Road Upgrade Fish Presence/Absence (Map 1) .................................................. B.10-8
Freegold Road Upgrade Fish Presence/Absence (Map 2) .................................................. B.10-9
Freegold Road Upgrade Fish Presence/Absence (Map 3) ................................................ B.10-10
Freegold Road Extension Fish Presence/Absence (Map 1) .............................................. B.10-11
Freegold Road Extension Fish Presence/Absence (Map 2) .............................................. B.10-12
Freegold Road Extension Fish Presence/Absence (Map 3) .............................................. B.10-13
Airstrip and Airstrip Access Road Fish Presence/Absence ............................................... B.10-14
Casino Creek Fish and Aquatic Resources Baseline Summary Map ................................ B.10-22
Flow time series for station H18, Middle Casino Creek. .................................................... B.10-29
Average September Water Surface Elevations (WSE) at Low Gradient Riffle LGR347 ... B.10-30
Average September Water Surface Elevations (WSE) at Low Gradient Riffle LGR345 ... B.10-30
Average September Water Surface Elevations (WSE) at Low Gradient Riffle LGR343 ... B.10-31
Average September Water Surface Elevations (WSE) at Low Gradient Riffle LGR185 ... B.10-31
Average September Water Surface Elevations (WSE) at Low Gradient Riffle LGR182 ... B.10-32
Sample Culvert and Embedment Detail ............................................................................. B.10-36

Supplementary Information Report

December 18, 2015
B.10-ii

Casino Mining Corporation
Casino Project
YESAB Registry # 2014-0002

B.10 – FISH AND AQUATIC RESOURCES
B.10.1 INTRODUCTION
Potential effects of the Project on fish and aquatic resources were evaluated in Section 10 of the Proposal. The
assessment concluded that no significant habitat loss and alteration, lethal effects, sub-lethal effects, or
cumulative effects on fish and aquatic organisms are predicted to occur due to the Casino Project. All residual
effects were considered non-significant due to the low geographical extent, and low to medium magnitude of the
anticipated impacts. The assessment of significance is contingent on the complete implementation of mitigation
measures, including proposed fish habitat offsetting.
On January 27, 2015, the Executive Committee requested that CMC provide supplementary information to the
Casino Project (YESAB Project No. 2014-0002) to enable the Executive Committee to commence Screening. The
Executive Committee considered comments from various First Nations, Decision Bodies and regulators on the
adequacy of the Project Proposal in the preparation of the Adequacy Review Report (ARR). CMC provided a
Supplementary Information Report (SIR-A) on March 16, 2015. Subsequently, the Executive Committee issued a
second Adequacy Review Report (ARR No.2) on May 15, 2015 following a second round of review. CMC is
providing this Supplementary Information Report (SIR-B) to comply with the Executive Committee’s Adequacy
Review Report ARR No.2; CMC anticipates that the information in the two SIRs and in the Proposal, when
considered together, is adequate to commence Screening.
The Executive Committee has 18 requests related to information presented in Section 10 Fish and Aquatic
Resources of the Project Proposal submitted on January 3, 2014 and Section A.10 of the SIR-A sumitted March
16, 2015. Two meetings (July 24th and August 8th, 2015) were held with YESAB to discuss the details of the
requests and provide guidance on the response required. These requests are outlined in Table B.10.1-1 and the
responses are provided below.
The effects assessment presented in the Project Proposal concluded that the Casino Project is not likely to have
significant adverse effects on fish and aquatic resources following the implementation of mitigation measures. The
responses provided herein do not change the conclusions stated in the Proposal.
Table B.10.1-1 ARR No.2 Requests for Supplementary Information Related to Fish and Aquatic Resources
Request
#

Request for Supplementary Information

Response

R2-129

Discuss how the Project affects each of the commercial, recreation, or Aboriginal
(CRA) fisheries and the species supporting those fisheries, which includes an
understanding of the habitats but also the fish populations utilizing those habitats.

Section
B.10.2.1.1

R2-130

Identification of project components likely requiring a paragraph 35(2)(b) Fisheries Act
authorization.

Section
B.10.2.1.2

R2-131

Demonstrate that proposed charge weights to be used in construction of the access
road and infrastructure pads will not cause harm to fish and fish eggs.

Section
B.10.3.1.1

R2-132

More information on the fish passage barrier in Taylor Creek, including clarification of
its location and documentation that there are no upstream fish. If it is not available, the
habitat upstream of the potential barrier in Taylor Creek should be included in
calculation of habitat losses. This should follow the advice provided in Fisheries and
Oceans Canada, Canadian Science Advisory Secretariat (Research Document
2008/026): Protocol for the Protection of Fish Species at Risk in Ontario Great Lakes
Area (Fisheries and Oceans Canada, 2008).

Section
B.10.4.1.1
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Request
#

Request for Supplementary Information

Response

R2-133

Fish presence and habitat suitability maps that include information on freshwater
species.

Section
B.10.4.1.2

R2-134

A table including information on ephemeral channels and the likelihood of fish species
presence during wetted periods.

Section
B.10.4.1.3

R2-135

Additional information that allows for quantification of existing habitat value in Casino
Creek.

Section
B.10.4.1.4

R2-136

Additional quantitative baseline data including fish population and density estimates for
all areas that will be impacted by changes in flows (reduced flows, changes in flow due
to discharge and timing changes in flows). This should include a description of data
quality objectives for both precision and accuracy relative to CPUE abundance
estimates and how the data will be used to determine relative number of fish present
for future comparisons (e.g. monitoring for change).

Section
B.10.4.1.5

R2-137

Rationale and justification for the selection of reference sites and a description for how
the data from the reference sites will be used for future comparisons (i.e. monitoring
through all project phases).

Section
B.10.4.1.6

R2-138

Final reports related to baseline data, if available, of appendices A – E for appendix
10A - Casino Project Fish and Aquatic Resources Baseline Report, November 12,
2013, by Palmer Environmental Consulting Group Inc.

Section
B.10.4.2.1

R2-139

Additional information regarding the HEP including:
a. methods and data used to calculate habitat gains;
b. seasonal use by life stage for Arctic grayling; and
c. incorporation of all life stages into the HEP.

Section
B.10.5.1.1

R2-140

More information on information used in the PHABSIM model. This should include:
a. A comparison of the streamflows from Knight-Piésold and that used in the PHABSIM
model including tables and figures to illustrate the comparison;
b. Clarity on assumptions and objectives of the modelling process regarding the
estimation of impacts on fish habitat (e.g. average conditions, extreme flows, time
periods etc.);
c. Clarity around the consideration of fish stranding in the assessment (i.e. were
extreme low flows considered in the assessment); and
d. All sources of data used in the hydrology assessment and a detailed description of
methods.

Section
B.10.5.1.2

R2-141

An assessment of impacts to fish habitat related to culverted stream crossings on the
Freegold Road.

Section
B.10.6.1.1

R2-142

For each, if present, of spawning and rearing habitat, details regarding how pier
construction and hydraulic forces will alter the habitat and over what area.

Section
B.10.6.2.1

R2-143

The rationale for discounting this location as winter habitat, including consideration of
juvenile fish species overwintering within substrate.

Section
B.10.6.2.2

R2-144

Discussion of possible options for the bridge, including a no-pier option. This
discussion should include a rationale detailing the options and alternatives considered
if a no-pier option is not possible.

Section
B.10.6.2.3

R2-145

A list of crossing details noting crossing properties and type of crossing, index by
location as indicated in appendix 10B.

Section
B.10.6.3.1

R2-204

A discussion of the potential effects of the Project to commercial, recreational and
Aboriginal fisheries (e.g. Arctic grayling and Chinook salmon). This discussion should
include:

Section
B.10.6.3.2
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Request
#

Request for Supplementary Information

Response

a. a geographic scope that includes areas downstream of Dip Creek up to and
including the White River;
b. consideration of the changes in rearing, spawning, and overwintering habitat;
c. a consideration of the migratory nature of various fish species; and
d. potential fish kills and stranding.
B.10.2 FISHERIES ACT – FISHERIES PROTECTION PROVISIONS
B.10.2.1.1 R2-129
R2-129. Discuss how the Project affects each of the commercial, recreation, or Aboriginal (CRA) fisheries
and the species supporting those fisheries, which includes an understanding of the habitats but
also the fish populations utilizing those habitats.
As described in the response to R273, although the Proposal was submitted during the time of transition for the
Fisheries Act legislation, and hence was consistent with the older version of the Fisheries Act. Based on CMC’s
interpretation of the new provisions, fish and aquatic resources within the Casino project area are still protected
by the updated Fisheries Act legislation. Further, the new Fisheries Act provisions do not modify the size, number
or nature of potential project effects on fisheries identified in the Fish and Aquatic Resources section of the
Proposal.
However, CMC understands that the updated Fisheries Act (2013) now focuses on the protection of recreational,
commercial and Aboriginal (CRA) fisheries and consequently, an evaluation of baseline field assessments was
conducted to understand availability of fish habitat, fish presence as well as use of the habitat by the fish
community. Although the fish habitat varies in its quality of function across the site, all water bodies either support
CRA fisheries, or support fish in turn that support or contribute to the productivity of a CRA fishery, including those
that are connected to such water bodies. Therefore all water bodies on site are subject to the prohibition against
serious harm to fish as outlined in the federal Fisheries Act.
CMC has committed to avoiding and minimizing impacts to fish and aquatic resources. During the permitting
phase of the Project, once the assessment phase has concluded and Project design has been completed, a selfassessment under the Fisheries Act for all project impacts will be conducted, and where serious harm cannot be
avoided, a Request for Review will be submitted to Fisheries and Oceans Canada (DFO). Should DFO confirm
that the project will cause serious harm to fish that are part of or that support a CRA fishery, an Application for
Authorization will be submitted to DFO. CMC will work with DFO during the permitting phase to further mitigate
impacts wherever possible, and where impacts are unavoidable, CMC will offset for these impacts through the
Fish Habitat Offsetting Plan. The conceptual fish habitat offsetting plan (FHOP) was submitted in Appendix A.10A,
and further details will be developed as part of the Application for Authorization.
Published data was used to determine the locations of historical and present Aboriginal fisheries, although as
stated above, all water bodies will be treated as supporting CRA fisheries. Big Creek, which intersects the
proposed Freegold Road, was mentioned as an important fishing area for both the Selkirk First Nation (SFN) and
Little Salmon Carmacks First Nation (LSCFN) (Pearse and Weinstein, 1998). Documented Aboriginal fisheries in
Big Creek included: grayling, whitefish, Chinook salmon, (and Chum salmon, but does not extend near proposed
road corridor). Abundant Chinook salmon runs were also remembered by one Carmacks elder on Nordenskiold
and Big Creeks (Pearse and Weinstein, 1998).
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Further interpretation on potential project effects on fish that support CRA are provided below, on a species by
species basis.
Chinook salmon:
-

All Chinook salmon identified in the project study area contribute to the recreational and Aboriginal Yukon
River fisheries.

-

The majority of project activities will occur well away from Chinook rearing or spawning habitat (i.e.
Casino Creek, Dip Creek, Canadian Creek); refer to Figure B.10.2-1 through Figure B.10.2-8 for an
overview of distribution. No impacts are anticipated in the Yukon River, and it is noted that the entire
Yukon River supports CRA fisheries.

-

One exception is lower Britannia Creek which contains juvenile Chinook non-natal rearing habitat. Habitat
loss due to the habitat offsetting diversion is proposed to provide a much greater amount of quality
rearing and potentially overwintering habitat for this species, which will contribute to the fisheries
productivity (Appendix A.10A).

-

The access road crosses several Yukon River Chinook streams; however with appropriate construction
timing windows to avoid sensitive life stages and sediment and erosion control methods identified in
Section 10, the effect on this species, and therefore fisheries productivity, is anticipated to be very low.

Chum salmon:
-

Chum salmon distribution in the project area is limited to the Nordenskiold River (DFO, 1985; DFO, 2015;
NSC, 2010). Studies of local knowledge indicate that LSCFN had a fishing camp at the mouth of the
Nordenskiold River (Charlie, 2003), and that the SFN would travel to Minto for chum salmon fishing
during fall spawning runs (Pearse and Weinstein, 1998).

-

As described in the Casino Project Land Use and Tenure Baseline Report (Appendix 19A), commercial
fishing accounts for less than 5% of the fish harvested in the Yukon Territory (Yukon Environment, 2010).
A small fishery is located in the Minto area, on the periphery of the regional study area (RSA) and the
Canadian Commercial fishery is located in the Dawson area (Appendix 19A, p.23). These fisheries
harvest summer and fall chum (Yukon Salmon Sub-Committee, 2014).

-

As mentioned for Chinook salmon, effects are anticipated to be very low with applicable mitigation
measures and Best Management Practices (BMP).

Arctic grayling:
-

While Arctic grayling are found throughout the Project study area, they do not undergo major seasonal
migrations such as salmon species and therefore are not accessible to most recreational or Aboriginal
fisheries users which typically remain along the Yukon River and in accessible areas closer to Carmacks
along the existing Freegold Road.

-

Based on studies of traditional knowledge in the project area, it is known that Arctic grayling were
captured in an early spring hook and line fishery through the ice of the Yukon and other rivers near
Carmacks, including the Nordenskiold River (Pearse and Weinstein, 1998).

-

Big Creek, which intersects the proposed Freegold Road, was mentioned as an important fishing area for
both the SFN and LSCFN (Pearse and Weinstein, 1998); grayling could be captured at the outlet, middle
and upper reaches.
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-

Arctic grayling fisheries closer to Carmacks are anticipated to have very low effects from road upgrading
or construction due to BMPs.

-

In areas where the majority of project effects are expected to occur (Casino Creek, Dip Creek, Canadian
Creek), Arctic grayling will experience some habitat loss and alteration for adult and sub-adult life stages;
however these areas are far from any road access or the Yukon River and therefore Project effects will be
negligible on recreational or Aboriginal fisheries users.

-

The only watershed in the mine area with connectivity to the Yukon River (and thus potential for direct
contribution to CRA fisheries users) is Britannia Creek; however there will be a net gain in fisheries
productivity in this watershed due to the proposed fish habitat offsetting activities (Appendix A.10A).

Slimy sculpin:
-

Slimy sculpin are not directly fished by Aboriginal or recreational fisherman, however, they may provide
food for predatory fish that are important CRA species such as Arctic grayling (detailed in the response to
R276 in SIR-A). Within the mine area, potential impacts to recreational and Aboriginal fisheries users is
limited to lower Britannia Creek near the Yukon River. In lower Britannia Creek, habitat loss due to the
FHOP stream realignment may result in cascading trophic effects for Arctic grayling via impacts to slimy
sculpin in this area. However, as a net gain of fisheries productivity is anticipated, indirect effects on
Arctic grayling are expected to be overall beneficial.

Northern pike:
-

Within the study area, northern pike is only found in the Nordenskiold River.

-

Local knowledge for the area identified that LSCFN had a fishing camp at the mouth of the Nordenskiold
River (Charlie, 2003).

-

With applicable protection and mitigation measures during construction of the Nordenskiold Bridge, the
potential effects to the Northern pike fishery in this river is anticipated to be very low.

Round whitefish:
-

There are no known recreational or Aboriginal fisheries for round whitefish in the project study area.

-

Round whitefish have been captured in Dip Creek, Murray Creek, Big Creek, and within the Nordenskiold
River. Little is known about round whitefish populations in the Yukon, and they are not recognized as a
popular angling species (Yukon Environment, 2010). While other species of whitefish are commercially
harvested in the Yukon, round whitefish are not specifically targeted due to their smaller size. However,
First Nations may harvest round whitefish for subsistence (Yukon Environment, 2010).

-

In the literature surveyed, only Lake and Broad whitefish found in watersheds far removed (i.e. Tatlmain
lake, Towhata Lake) from the study area were identified as historic important Aboriginal fisheries (Morrell,
1991; Pearse and Weinstein, 1998).

-

With CMC’s proposed protection and mitigation measures during road construction, the potential effects
to any unknown Aboriginal round whitefish fishery in this river are anticipated to be either very low, or
non-existent.

Longnose sucker:
-

There are no known recreational fisheries for longnose sucker in the project study area.
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-

Longnose sucker is not recognized as a popular angling species (Yukon Environment, 2010). There is
historical documentation of the SFN harvesting longnose sucker in the Pelly River drainage (Morrell,
1991); therefore, it is possible they were also harvested while fishing in other drainages such as Big
Creek, if present.

-

With CMC’s proposed protection and mitigation measures during road construction, the potential effects
to any unknown Aboriginal longnose sucker fishery in this river are anticipated to be either very low, or
non-existent.

Rainbow trout:
-

This species is stocked in Gloria Lake II near Carmacks and along the existing Freegold Road, 14 km
north of Carmacks. Due to its close proximity to Carmacks, it is unlikely that the road upgrade will impact
fishing pressures on this lake as it is already quite accessible.

-

Also note that mine traffic will not be permitted to fish while using ANY section of the road (page 19-9 of
Section 19).
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B.10.2.1.2 R2-130
R2-130. Identification of project components likely requiring a paragraph 35(2)(b) Fisheries Act
authorization.
The proposed Casino Mine infrastructure and access road will require the construction of a tailings management
facility (TMF), open pit, airstrip and airstrip access road, and mine access road (the "Freegold Road") connecting
the mine site to Carmacks. The Freegold Road construction will require 85 km of upgrading along the existing
road segment, and 120 km of new road development along the Freegold Road extension. The open pit
construction will require the diversion and eventual de-commissioning of a non-fish bearing section of upper
Canadian Creek. In addition, as part of the proposed Fish Habitat Offsetting Plan, a 1.4 km portion of lower
Britannia Creek will be re-aligned into its historical channel. The Casino Fish Habitat Offsetting Plan (FHOP)
provided an updated overview of project components which may cause the destruction or permanent alteration of
fish habitat in Table 3-8 of Appendix A.10A. Table B.10.2-1 and Table B.10.2-2 below are replicates of Tables 3-8
and 3-9 in Appendix A.10.A, however, estimated habitat loss from Taylor Creek, a tributary of upper Casino
Creek, has been added here (please refer to the response to R2-132 for further detail on this change).
Of the project components listed above, it is anticipated that a Fisheries Act authorization may be required for the
following items:
•

Destruction of fish habitat in mid to upper Casino Creek (15,952 m2), creating a potential residual impact
on the carrying capacity of local Arctic grayling populations, resulting in a potential reduction of overall
yield.

•

Permanent habitat alteration in lower Casino Creek due to TMF construction upstream (wetted habitat
loss of 3,157 m2), creating a potential reduction in productivity per unit area of habitat for local fish
species (Arctic grayling and slimy sculpin).

•

Permanent habitat alteration in Dip Creek immediately downstream of Casino Creek due to TMF
construction upstream (wetted habitat loss of 1,001 m2), creating a potential reduction in productivity per
unit area of habitat for local fish species (Arctic grayling, slimy sculpin).

•

Permanent habitat alteration in Canadian Creek due to construction of the open pit, which is expected to
cause minor flow alterations in fish-bearing waters downstream (wetted habitat loss of 299 m2), and may
result in a potential reduction in productivity per unit area of habitat for local Arctic grayling populations

•

Destruction of fish habitat in lower Britannia Creek due to a component of the project’s fish habitat
offsetting plan (4,112 m2), creating a potential reduction of the carrying capacity of local fish species that
reside in this 1.4 km avulsed stream section (e.g., Arctic grayling, slimy sculpin, juvenile Chinook salmon)

•

Destruction of fish habitat in the Dip Creek tributary intersecting the airstrip (330 m2); the habitat is of low
quality and unlikely to support fish, however due to its seasonal connection there is the possibility for a
minor residual impact on local fisheries productivity.

•

Permanent habitat alteration at road crossing sites along the proposed Freegold and airstrip access
roads. Currently short-span bridges are being proposed at all fish-bearing crossings (with the exception of
the Nordenskiold Bridge which will have a single pier). There will be placement of riprap materials below
the high water mark at all bridges to minimize erosion and sedimentation into watercourses. The
permanent alteration of stream banks at the majority of crossings has the potential to reduce the
productivity per unit area of habitat for local fish species along the road corridor.
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•

Destruction of fish habitat due to the Nordenskiold Bridge pier (estimated 6 m2 footprint), and permanent
habitat alteration of the immediate local area around the pier due to minor changes in stream and
sediment conveyance. The placement of the pier may have a small impact on local fisheries productivity,
further described in the response below to requests R2-142, R2-143 and R2-144.

•

No death of fish is anticipated due to project activities.

In addition to in-stream habitat loss, total riparian habitat loss was quantified in the FHOP (Table 3-9, Appendix
A.10A). Estimated riparian habitat loss was for noted areas that will experience destruction of fish habitat, as
detailed in Table B.10.2-2.
Table B.10.2-1 Estimated In-stream Habitat Loss
Watercourse or Subwatershed
(project impact in parentheses)

Stream Length (m)
FishNon-fishbearing
bearing

Stream Area (m2)
FishNon-fishbearing
bearing

Modelled Area (m2)
FishNon-fishbearing
bearing

Total Habitat Loss within project footprinta
Lower Britannia Creek
(reinstatement of historical channel
1,405
0
for offsetting)
Upper Canadian Creek (diversion
0
3,483
into Open Pit)
Upper Casino Creek watershed
above Reach 2/3 break (TMF
10,280
4,509
footprint)c
Upper Casino Creek watershed
below Reach 2/3 break (TMF
12,832
0
footprint)d
95 watercourse crossings (Freegold
0
1,031
Extension)
37 watercourse crossings (Freegold
0
30
Upgrade)
Unnamed tributary of Dip Creek
1,479
0
(diversion around Airstrip)
10 watercourse crossings (Airstrip
0
91
Access Road)
Wetted Habitat Loss due to stream flow reductionsb
Lower Canadian Creek
7,000
0
(downstream of open pit)
Lower Casino Creek (downstream
6,500
0
of TMF)e
Dip Creek (downstream of TMF)
8,500
0
Total

47,996

9,144

11,263

0

4,112

n/a

0

17,415

n/a

n/a

25,501

7,572

10,125

n/a

25,384

0

5,827

n/a

0

787

n/a

n/a

6f

24

6g

n/a

2,203

0

330

n/a

0

54

n/a

n/a

801

0

299

n/a

1,438

0

3,157

n/a

2,342

0

1,001

n/a

68,938

25,852

24,857*

n/a

a

Areas experiencing “Total Habitat Loss” were obtained from a combination of field and 1:50,000 GIS base mapping measurements (Impacted
2
2
Stream Area (m )), and from HEP analyses (Impacted Modelled Area (m )) (PECG and Normandeau, 2014)

b

Areas experiencing “Wetted Habitat Loss” were obtained from in-stream flow (PHABSIM) modelling results, where Impacted Stream Area
2
(m ) is the total change in rearing habitat as it represented the median loss of habitat for the entire ice-free season (May 15 – September 30);
2
and Impacted Modelled Area (m ) is based on the calculated change in usable Arctic grayling wetted habitat, where habitat loss was
considered by project phase, with the maximum values by phase reported here (PECG and Normandeau, 2014).

c

Includes Casino Creek Reach 3, Taylor Creek, Proctor Gulch and Tributary 3.

d

Includes Casino Creek Reach 2, Meloy Creek, Tributary 1 and Tributary 2.
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e

Includes Casino Creek Reach 1 (i.e., downstream of Brynelson Creek).

f

Habitat loss from the Nordenskiold River bridge pier.

g

No modeled value available as there were no habitat limitation criteria identified.

* Denotes final Fisheries Act authorization value

Table B.10.2-2 Estimated Riparian Habitat Loss
Watercourse or Subwatershed (Project Impact
in parentheses)

Riparian Area (m2)

Stream Length (m)
Fishbearing

Non-fishbearing

Fishbearing

Non-fishbearing

Total
Area

1,405

0

46,495

0

46,495

0

3,483

0

34,830

34,830

Upper Casino Creek watershed (TMF footprint)

22,571

6,241

435,450

62,410

497,860

95 watercourse crossings (Freegold Extension)

728*

481

31,590

4,810

36,400

37 watercourse crossings (Freegold Upgrade)
Unnamed tributary of Dip Creek (Diversion around
Airstrip)
10 watercourse crossings (Airstrip Access Road)

286*

195

10,140

1,950

12,090

1,449

0

43,470

0

43,470

73*

68

2,190

680

2,870

569,335

104,680

674,015

Lower Britannia Creek (Reinstatement of Historical
Channel for Offsetting)
Upper Canadian Creek (diversion into Open Pit)

Total

Note: Riparian habitat setbacks were 30 m for Chinook salmon fish-bearing stream sections, 15 m for non-Chinook salmon fish-bearing
streams, and 5 m for non-fish-bearing streams and the upper Casino Creek watershed where fish use is rare (i.e., upstream of the Reach 2/3
break). Asterisks (*) denote that only riparian habitat was impacted due to the installation of clear-span bridges on fish-bearing crossings.

B.10.3 CHARGE WEIGHTS
B.10.3.1.1 R2-131
R2-131. Demonstrate that proposed charge weights to be used in construction of the access road and
infrastructure pads will not cause harm to fish and fish eggs.
Current engineered design indicates that the majority of project blasting activities will occur outside of water and
at safe distances from fish. Should detailed engineering indicate that blasting will be required along the access
road or for construction of infrastructure pads, CMC will work with DFO as part of the permitting process under the
Fisheries Act to develop site-specific impact assessment and mitigation. Mitigation measures that will be followed
by CMC for all blasting activities in and around water include the following recommendations as outlined by DFO:
•

Blast charge weights will be minimized and each charge will be subdivided into a series of smaller
charges in blast holes (i.e. decking) with a minimum 25 millisecond (1/1000 seconds) delay between
charge detonations.

•

If blasting in water, blast holes will be back-filled with sand or gravel to grade or to streambed/water
interface to confine the blast.

•

Blasting mats will be placed over top of holes to minimize scattering of blast debris around the area.

•

Ammonium nitrate based explosives will not be used in or near water.
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•

All blasting debris and other associated equipment/products from the blast area will be removed following
blasting.

Safe setback distances, as described in DFO guidance (Wright and Hopky, 1998) will be adhered to for all
blasting activities in and near watercourses. A key mitigation measure that will be employed is adherence to
fisheries timing windows, which will protect sensitive life cycle stages. Road construction is currently proposed
during June to August, which may conflict with Chinook salmon spawning windows in some locations. Exact
blasting locations will be refined following the completion of site specific investigations. Priorities for blasting along
the road alignment will be ranked according to avoidance of fisheries timing windows, and in particular avoidance
of Chinook salmon spawning windows. The Registered Professional Biologist responsible for Fisheries Act
approvals will provide locations of fish habitat, including locations of spawning beds, rearing areas and migration
areas, as well as species and life stages of fish using the habitat when blasting is proposed. The construction
teams and the fisheries biologists will work together to determine the most effective environmental protection and
mitigation plans. Project planning will focus on scheduling to avoid sensitive life stages, such as embryos in
gravel, as well as adult spawning migrations. Additional protection measures could include isolating or dewatering
the work area, localized fish relocations from the zone of impact, or creating pressure wave interference. All sites
will be surveyed for debris post-blasting and any disturbed streambanks will be restored within the same season.
These mitigations are considered best management practices for blast management in fish habitat.
B.10.4 BASELINE DATA
B.10.4.1.1 R2-132
R2-132. More information on the fish passage barrier in Taylor Creek, including clarification of its location
and documentation that there are no upstream fish. If it is not available, the habitat upstream of
the potential barrier in Taylor Creek should be included in calculation of habitat losses. This
should follow the advice provided in Fisheries and Oceans Canada, Canadian Science Advisory
Secretariat (Research Document 2008/026): Protocol for the Protection of Fish Species at Risk in
Ontario Great Lakes Area (Fisheries and Oceans Canada, 2008).
As previously described in Section 10 and in SIR A.10, the fish passage barrier noted on Taylor Creek was
determined as likely to obstruct fish passage under the majority of standard flow conditions. Further, the shallow,
low quality habitat of Taylor Creek, lack of perennial habitat noted upstream, and lack of fish caught during the
2014 season further suggests that the stream provides little to no contribution to fisheries productivity. In addition,
multi-year fish sampling at sites further downstream with relatively better habitat quality and a closer connection to
downstream areas (e.g. F07 in upper Casino Creek) clearly demonstrates the low frequency of fish residing in the
upper Casino Creek watershed (e.g., Table 6-8, Appendix 10A). Thus, the potential for fish to reside in even
smaller, further upstream reaches with measurably lower habitat suitability is considered to be highly unlikely.
Information regarding the location of the barrier was erroneously stated as being 400 m upstream of its
confluence of Casino Creek in Appendix A.10B. The actual location of the barrier has been verified by both
desktop GIS methods and in the field using a hip chain, with results varying from 250 – 300 m. The previously
provided habitat loss calculations incorporated the upper of the two estimates (300 m), as this represents the
more conservative value for potential habitat loss.
Despite the unlikeliness of Taylor Creek supporting any CRA fisheries either directly or indirectly, habitat loss for
the creek has been calculated here and added to the overall habitat budget as a conservative measure and to
address reviewer concerns. The new addition of instream habitat loss to the overall budget is 1,225 m2 for the
section of Taylor Creek upstream of the barrier to the creek headwaters calculated as follows:
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Stream length above barrier = 3,063 m
Total stream area = 6,126 m2
Habitat Evaluation Procedure HSI Score=0.2
6,126 m2 X 0.2 = 1,225 m2
The updated value has been included in Table B.10.2-1 and Table B.10.2-2 above. Please refer to SIR Appendix
A.10B for details on Habitat Evaluation Procedure (HEP) methods.
B.10.4.1.2 R2-133
R2-133. Fish presence and habitat suitability maps that include information on freshwater species.
Project activities will adhere to recommended fisheries timing windows as provided by DFO, which includes
avoiding work in and around water from April 16 – June 30 for watercourses that may support spring spawners
such as Arctic grayling. Figures A.10.4-1 to A.10.4-8 previously identified documented presence of Chinook
salmon spawning and rearing areas. These figures have now been updated to indicate both documented Arctic
grayling presence and potential presence as based on a review of the DFO Fish Information Summary System for
the Yukon (DFO, 2015), and information provided in Appendix 10B Freegold Road Baseline Report. Updated
figures are provided in Figure B.10.2-1 through Figure B.10.2-8. While habitat suitability will vary by site, a
conservative approach was taken to include all fish-bearing sites along the road corridor as potentially supporting
spring spawning fish species. For further site-specific information, please refer to details found in Appendix 10B.
B.10.4.1.3 R2-134
R2-134. A table including information on ephemeral channels and the likelihood of fish species presence
during wetted periods.
Table A.10.4-2 has been updated in Table B.10.4-1 to include wetted period, likely fish presence, and any
additional assessment comments to aid in the review of non-fish-bearing habitat along the road. Qualifiers for fish
presence during wetted periods ranged from very likely (>75% chance of fish presence), likely (25-75% chance of
fish presence), very unlikely (<25% chance), to not possible (0%).
Table B.10.4-1 Rationale for Non-Fish-Bearing Status along the proposed Freegold Upgrade, Extension,
and Airstrip and Airstrip Road
Crossing
#

Rationale for Non Fish
Bearing Status

Freegold Upgrade Section:
Creek flows underground
downstream of crossing
29N
due to major channel
disturbance

39

Wetted Period

Fish presence
during wetted
periods

n/a – not connected to
areas downstream

No fish access

After large rainfall
events and snowmelt

Very unlikely

Dry ephemeral

Comments

Site photos and illustration
demonstrate that
ephemeral runoff
disperses over the road;
no channel connection by
culvert (Appendix 10B)
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Crossing
#

Rationale for Non Fish
Bearing Status

39.5

Stream is not permanent
and contains a series of
ponds and intermittent short
connector channels which
originate from groundwater
pool 20m above crossing

47

Dry ephemeral channel with
perched culvert

48.5

Dry ephemeral channel with
perched culvert

Bog habitat separated from
Big Creek side channel with
metal grate
Freegold Extension Section:
50.5

15+500

dry ephemeral

19+570

disconnected shallow
oxbow marsh

20+390

very small turbid runoff,
channel not well defined

22+960
23+000
26+740

dry intermittent, no
connection to Big Creek
downstream
dry intermittent, no
connection to Big Creek
downstream
no visible channel, standing
pools of water without
connector streams

35+340

dry ephemeral

43+110

stream is not permanent:
flow goes underground and
dries up in several areas
downstream of crossing

45+150

dry ephemeral

53+590

underground flow, small
poorly defined channel,
muddy flow

58+070

dry ephemeral upstream,
flow goes underground
downstream

60+220

stream not permanent, low
flow barriers noted both

Wetted Period
Intermittent (likely
becomes
discontinuous in late
summer)
After large rainfall
events and snowmelt
After large rainfall
events and snowmelt
Year-round bog
habitat

Fish presence
during wetted
periods
Very unlikely

No fish access
due to perched
culvert
No fish access
due to perched
culvert
Very unlikely

After large rainfall
events and snowmelt
n/a – no fish access

Very unlikely

Intermittent (likely
becomes
discontinuous in late
summer)
After large rainfall
events and snowmelt

Very unlikely

After large rainfall
events and snowmelt
After large rainfall
events and snowmelt
After large rainfall
events and snowmelt
After large rainfall
events and snowmelt
After large rainfall
events and snowmelt
After large rainfall
events and snowmelt
After large rainfall
events and snowmelt
Intermittent (likely
becomes

Comments
Site is highly disturbed and
flow originates 20m
upstream of crossing

Stagnant water present,
grate over culvert prohibits
larger fish movement

Watercourse was small,
highly turbid and had little
to no channel definition

No connection
to Big Creek;
no fish access
No connection
to Big Creek;
no fish access
No connection
to Big Creek;
no fish access
Very unlikely
No connection
to Hayes
Creek; no fish
access
Very unlikely
Very unlikely;
no fish access
under most
flow scenarios
No connection
to Hayes
Creek; no fish
access
Very unlikely

Segments of underground
flow were present
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Crossing
#

Rationale for Non Fish
Bearing Status
upstream and downstream
of crossing

60+870

dry ephemeral

69+110

dry ephemeral

71+290

no defined channel, very
low flow grass swale

81+120

dry ephemeral

small shallow muddy poorly
defined channel, no direct
fish habitat
small shallow poorly
defined intermittent channel
81+680
over shallow permafrost;
goes underground
upstream
small shallow poorly
81+610
defined channel not
providing direct fish habitat
Airstrip Section:
intermittent flow; stagnant
11+750
disconnected puddles
small shallow muddy flow,
17+620
goes underground
downstream of crossing
no surface flow
20+960
downstream of crossing
81+570

Wetted Period
discontinuous in late
summer)
After large rainfall
events and snowmelt
After large rainfall
events and snowmelt
Intermittent (likely
becomes
discontinuous in late
summer)
After large rainfall
events and snowmelt
After large rainfall
events and snowmelt

Fish presence
during wetted
periods

Comments

Very unlikely
Very unlikely
Very unlikely

Very unlikely
Very unlikely

After large rainfall
events and snowmelt

Very unlikely

After large rainfall
events and snowmelt

Very unlikely

After large rainfall
events and snowmelt
n/a – no fish access
downstream

Very unlikely

n/a – no fish access
downstream

B.10.4.1.4 R2-135
R2-135. Additional information that allows for quantification of existing habitat value in Casino Creek.
Figure A.10.4-9 has been updated and expanded to provide additional clarity regarding the fish and fish habitat
information in Casino Creek, provided in Figure B.10.4-1. In addition, Table B.10.4-2 provides an outline of the
number of sites and available information provided in Figure B.10.4-1, as well as links to additional information. In
summary, there were a total of four fish habitat sites on the mainstem of Casino Creek, and 6 fish habitat sites on
the Casino Creek tributaries. Fish presence is summarized in the column labelled “Fish Species” and indicates all
fish species caught at each site, or if no fish were captured. In addition to these discrete habitat sites, Physical
Habitat Simulation (PHABSIM) and Habitat Evaluation Procedure (HEP) methods completed as part of in-stream
flow studies provided habitat information collected along long continuous distances of each watercourse. This
additional data has not been summarized here due to its magnitude, however, has been provided in Appendix
A.10B.
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Spawning

Rearing
or
Feeding
Overwintering

Habitat Quality

Mean Channel
Width (m)

Site

Stream Gradient
(%)

Watercourse

Fish Species

Table B.10.4-2 Guide to Fish and Fish Information in Casino Creek, Upper Dip Creek, and Upper Canadian
Creek as presented in Figure A.10.4-9

Additional Information Reference

Canadian Creek

F05-b /
Upper
Canadian
Creek

NFC

3

3

N

M

N

Appendix 10A (Project Proposal):
P. 29: fish community;
P. 30: barrier assessment;
P. 33-36 fish habitat survey results;
P. 37-38: watershed summary;
P. 43: Table 6-2 Fish Sampling Sites;
P. 45: Table 6-3 Barrier Assessment;
P. 53: Table 6-12 Fish Habitat
Characteristics

Casino Creek
(mainstem)

F07/B7/P7

GR1

9

6

N

P

N

Appendix 10A (Project Proposal):
P. 28-29: fish community;
P. 33-36 fish habitat survey results;
P. 36-37: watershed summary.
P. 43: Table 6-2 Fish Sampling Sites;
P. 53: Table 6-12 Fish Habitat
Characteristics
1
Note: Three adult Arctic grayling
were captured in summer 2014 and
thus the information was not included
in the Baseline Report.

Casino Creek
(mainstem)

F08-b

GR

3

5

P

M

N

Please refer to F07/B7/P7

Casino Creek
(mainstem)

F08

GR

3

5

P

M

P

Please refer to F07/B7/P7

Casino Creek
(mainstem)

S2-b

GR

NC

NC

NC

NC

NC

Please refer to F07/B7/P7

Meloy Creek

F09

NFC

2.5

1

None

P

P

Please refer to F07/B7/P7

Casino Creek
(mainstem)

S2

GR

NC

NC

NC

NC

NC

Please refer to F07/B7/P7

Casino Creek
(mainstem)

F21

GR

NC

NC

NC

NC

NC

Please refer to F07/B7/P7

Brynelson Creek

F10

GR

2.5

4

N

M

N

Please refer to F07/B7/P7

Brynelson Creek

F11/B11/P1
1

GR, CCG

2

5

P

P

N

Please refer to F07/B7/P7

Casino Creek
(mainstem)

Lower
Casino
Creek

NS

2

6

M

G

M

Please refer to F07/B7/P7

Casino Creek
(mainstem)

F16

NFC

NC

NC

NC

NC

NC

Please refer to F07/B7/P7

Austin Creek

Upper

NS

NC

1

N

M

P

Please refer to F07/B7/P7
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Additional Information Reference

Austin Creek
Austin Creek

F12

NFC

0

2

N

M

N

Please refer to F07/B7/P7

Casino Creek
(unnamed tributary)

16+580

NFC

9

1

N

P

N

Please refer to F07/B7/P7

Casino Creek
(mainstem)

F13

GR,
CCG, BB

NC

NC

NC

NC

NC

Please refer to F07/B7/P7

Victor Creek

R2/BR2/PR2
*

GR, CCG

2

6

P

E

G

Appendix 10A (Project Proposal):
P. 30: fish community;
P. 33-36: fish habitat survey results;
P. 38: site summary;
P. 43: Table 6-2 Fish Sampling Sites;
P. 53: Table 6-12 Fish Habitat
Characteristics.

Dip Creek
(mainstem)

F14/B5/P5

GR, CCG

0

10.
5

M

E

G

Appendix 10A (Project Proposal):
P. 29: fish community;
P. 30: spawning survey;
P. 33-36: fish habitat survey results;
P. 37: watershed summary;
P. 43: Table 6-2 Fish Sampling Sites;
P. 53: Table 6-12 Fish Habitat
Characteristics.

Dip Creek
(mainstem)

14+650

GR,
CCG,
2
CH

1

18

P

E

G

Appendix 10B (Project Proposal):
P. 30-32, 36, 52-53 and Site Card in
Appendix D (found within Appendix
10B)

Dip Creek
(mainstem)

FM2

NFC

NC

NC

NC

NC

NC

Please refer to F14/B5/P5

Dip Creek
(mainstem)

D3

GR, CCG

NC

NC

NC

NC

NC

Please refer to F14/B5/P5

Dip Creek
(unnamed tributary)

13+070

NS

8

1

N

P

N

Appendix 10B (Project Proposal):
P. 30-32, 36, 52-53 and Site Card in
Appendix D (in Appendix 10B)

Dip Creek
(unnamed tributary
crossing airstrip)

11+840

NS

5

2

N

P

N

Appendix 10B (Project Proposal):
P. 30-32, 36, 52-53 and Site Card in
Appendix D (found within Appendix
10B)

Dip Creek
(mainstem)

F22

GR,
CCG, BB

NC

NC

NC

NC

NC

Please refer to F14/B5/P5

Habitat Quality Codes: N = None, P = Poor, M = Moderate, G = Good, E = Excellent, NC = Not Collected;
Species Codes: GR = Arctic Grayling, CCG = Slimy Sculpin, CH = Juvenile Chinook Salmon, BB = Burbot, NFC = No Fish Caught, NS = Not Sampled;
Habitat quality codes are described further in Appendix 10A (p. 19) of the Project Proposal;
2
One time capture of a single juvenile Chinook salmon by Summit Environmental in 2011.
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B.10.4.1.5 R2-136
R2-136. Additional quantitative baseline data including fish population and density estimates for all areas
that will be impacted by changes in flows (reduced flows, changes in flow due to discharge and
timing changes in flows). This should include a description of data quality objectives for both
precision and accuracy relative to CPUE abundance estimates and how the data will be used to
determine relative number of fish present for future comparisons (e.g. monitoring for change).
The objective of the baseline studies was to obtain information on the existing fish community, species diversity,
and use of habitat. The selection of fish sampling sites and sampling methods were comparable to other
environmental baseline studies found in remote locations of western Canada (e.g. Eagle Gold Project, Galore
Creek Copper-Gold-Silver Project, Kitsault Mine Project). Further, site locations were established following the BC
MOE fish inventory guidelines (BC MOE, 2001), which included the following techniques to achieve systematic
and representative sampling:
•

Sampling covered the range of habitats present (e.g., riffle, pool, run), and site lengths were often
extended to adequately capture the proportion and type of habitats available in a particular stream reach;

•

Fishing techniques were appropriate to the habitats being sampled, and the fish species and life stages
that may be present;

•

A minimum of two sampling methods were used at all sites;

•

Reasonable effort was undertaken to ensure that all species present were represented in the catch; and

•

Sampling site lengths for electrofishing typically followed the recommended protocol (the greater of 100 m
or 10 times the bankfull width).

In addition to following the BC MOE protocol, a minimum of one site per reach was identified using the
professional judgement of biologists familiar with fish habitat in the project area. Areas with greater project related
impacts were designed to have a higher concentration of sites and were sampled more frequently in order to
better capture any potential baseline variability.
Creeks which may experience changes in flow due to project activities are outlined in Section 10 of the Project
Proposal, and include Casino Creek, Dip Creek, and Canadian Creek. In order to capture any potential baseline
variability among sites or years, multiple fish and aquatic resources sites were established in these creeks and
surveyed over multiple years during the baseline program (see Tables 6-1 and 6-2 and Figures 6-1 and 6-2 in
Appendix 10A for an overview of baseline sampling details). All sampling details were recorded diligently and
presented in the baseline study and are thus comparable among sites and years where similar methods are
applied. Method standardization permits repeatable measures of CPUE to be taken.
Fish abundances are clearly stated as relative and not total abundances and should be interpreted as such. The
use of relative abundance as a metric to infer fish population size is standard practice of fisheries monitoring
elsewhere (Seber, 1992; Kohler and Hubert, 1993), as one-pass electrofishing methods allow for a greater area to
be sampled with less expenditure in time, effort, and resources, which is important for successfully completing
large watershed-scale studies (Hense, et. al., 2010). In addition, studies have demonstrated that results from onepass methods can be accurately used to infer population-level phenomena (Kruse, et. al., 1998; Hense, et. al.,
2010). Each sampling site consisted of several habitat types representative of the broader study area, allowing
future comparisons at the same site or other areas equally representative of the stream reach under study (BC
MOE, 2001). Three-pass removal experiments that provide total abundance values were attempted and later
determined to be ineffective for the following reasons:
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1.

2.
3.

Low densities of fish in the majority of sampling areas did not generally show a pattern of decreasing
catch per electrofishing pass, invalidating the model assumption of constant catchability;
Larger streams with higher densities could not be adequately isolated to produce the assumption of a
closed study area;
Many of the stream reaches are only seasonally inhabited, which is problematic for both estimating and
interpreting a stable ‘resident’ population estimate.

Fish catch per effort was standardized with the CPUE index (e.g., fish caught per 100s of electrofishing) for
comparability. Various fishing techniques were chosen in accordance with the habitat types being sampled, and
the fish and life history stages known to be present (BC MOE, 2001). Different fishing techniques (e.g.,
electrofishing vs. minnow trapping) are not meant to be compared against each other, but are meant to monitor
for changes over time at the same locations using the same fishing methods.
B.10.4.1.6 R2-137
R2-137. Rationale and justification for the selection of reference sites and a description for how the data
from the reference sites will be used for future comparisons (i.e. monitoring through all project
phases).
As outlined in the Fish and Aquatic Resources Baseline Report (Appendix 10A), two sites were established as
reference sites, R2 on Victor Creek and F19 on Coffee Creek, with both being carefully selected. As a variety of
stream habitat types are being altered due to the Casino Project, the two sites were chosen to represent the
range of habitat types and species present. For example, R2 is more typical of lower Casino Creek or upper Dip
Creek (downstream of Casino Creek), as it is a larger stream with a higher density of slimy sculpin. As slimy
sculpin display high site fidelity, the relative proximity to the project will not compromise its ability to serve as a
reference site. Further, the lack of fish caught in one year at this site was an important baseline point, as sculpin
populations may undergo small migrations, or experience periodic winter kill depending on site conditions.
In contrast, F19 on a tributary of upper Coffee Creek is a higher altitude, smaller watercourse containing mainly
adult and sub-adult Arctic grayling, and is more typical of mid Casino Creek or Canadian Creek. While it is true
that there is proposed development on an independent tributary of Coffee Creek far downstream (>10 km), it is
unlikely that Arctic grayling would be utilizing both areas during summer, and neither tributary contains evidence
for overwintering habitat. Thus, the potential for cumulative project effects is low.
Finally, the online Yukon Placer Secretariat database which contains information regarding development or
potential development in the vicinity of the project reveals that there is extensive exploration activity in this region,
which complicates the identification of pristine reference sites that are accessible, have fish, and are relatively
similar to sites in the project area. CMC has spent considerable time locating suitable reference sites for the
Project, and have selected two sites that meet the basic criteria of monitoring comparability as described above.
Data from reference sites will continue to be compared to data from impact sites in order to monitor for changes
through all project phases. As outlined in the Fish and Aquatic Resources Baseline (Appendix 10A), metrics for
comparison may include catch-per-unit-effort as a measure of relative fish abundance, fish growth (i.e. length-atage), fish life history use (i.e. fish age and size), fish community composition, concentration of metals in fish
tissues, fish habitat quantity and quality, and characteristics of periphyton and benthic invertebrate communities.
Through the permitting process, the frequency of monitoring as well as the number and location of monitoring
sites and metrics to be employed will be identified in order to evaluate any potential effects of mining on aquatic
resources.
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B.10.4.2 Missing Appendices Documenting Baseline Data
B.10.4.2.1 R2-138
R2-138. Final reports related to baseline data, if available, of appendices A – E for appendix 10A - Casino
Project Fish and Aquatic Resources Baseline Report, November 12, 2013, by Palmer Environmental
Consulting Group Inc.
Appendices A through F of the Fish and Aquatic Resources Baseline Report (Appendix 10A) were provided as
Appendix A1 – A5 of the Water and Sediment Quality Baseline Report (Appendix 7A) and are not provided herein,
but can be found in the Proposal.
Appendix A (2008 Aquatic Studies Report) was re-issued in SIR-A as Appendix A.7E with a cover letter indicating
that while the report was issued as a “draft for discussion”, the report was in fact finalized. Missing figures were
also included in Appendix A.7E.
Additionally, while the cover letter of Appendices C and D (2010 and 2011 Aquatic Studies Reports) indicate that
the report is “draft for discussion”, the reports themselves are final versions of the reports.
Therefore, the final reports related to baseline data have been provided, and can be found in:
•

Appendix 7A;

•

Appendix A.7D; and

•

Appendix A.7E.

B.10.5 PHYSICAL HABITAT SIMULATION MODEL AND HABITAT EVALUATION PROCEDURE
B.10.5.1.1 R2-139
R2-139. Additional information regarding the HEP including:
a. methods and data used to calculate habitat gains;
b. seasonal use by life stage for Arctic grayling; and
c. incorporation of all life stages into the HEP.
a. Habitat losses and corresponding habitat gains were modeled using the same tools. In streams that would
experience a reduction in flow, PHABSIM was used, whereas HEP was used in streams that would be
completely removed under the proposed mine plan. As part of the offsetting plan for lower Britannia Creek,
habitat gains were calculated using a River 2D model in conjunction with the HEP analysis. Once
constructed, the River 2D model provided the ability to predict flow information and habitat parameters in the
dry channel, through the calculation of depths and velocities, for a supplied stream flow
(http://www.river2d.ualberta.ca/description.htm). Habitat quality was calculated in the Britannia channel
through the use of a “virtual HEP”. Using the River 2D model, and a discharge equivalent to a normal low
flow for lower Britannia Creek, each habitat unit in the model was measured. Overall habitat quality in the
channel was then input into, and calculated, using the HEP analysis, as used elsewhere for the project. HEP
modeling for the channel resulted in 100% usability, based on the availability of pool habitat in the channel. All
additional identified offsetting opportunities were/will be calculated as 100% useable, as habitat may be
created and/or modified as necessary in order to assure maximum usability for the target species. If habitat is
used for offsetting that cannot be modified to provide maximum usability, additional models or analyses may
be used to calculate usability at that time.
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b. It is recognized that Arctic grayling have complex migration behaviour, utilizing different habitats for spawning,
rearing and overwintering. HEP data collection for the Casino mine project included collecting specific data
for areas deemed appropriate for all life-stages. Additionally, data was collected and analyzed such that
habitat units suitable for rearing by either adults, juveniles or fry could be separately analyzed, as per the
appropriate habitat suitability indices. Since the HEP analysis relies on the most limiting habitat in order to
calculate habitat usability, percent pool for Arctic grayling rearing was most often the HSI utilized in
calculation of useable area.
c.

As noted in b., all life stages of Arctic grayling were considered in the HEP analysis. A HEP analysis
identifies limiting environmental variables for the entire life-cycle of a species. Each variable in the model was
chosen because it incrementally limits the survival and abundance of either a single or multiple life-stages. If
any of the variables is poor quality (i.e. has a low suitability index) that variable will limit the carrying capacity
of the stream reach. The variable with the lowest habitat quality will control the carrying capacity of the reach.
In this case five habitat variables were chosen as being potentially limiting: % spawning substrate, % fines in
spawning areas, % total fines, overwintering habitat, and % pools and backwaters. Since the HEP applies
to the entire life-cycle all life-stages are included by design even if the most limiting environmental factor
applies to only one life-stage such as spawning or rearing.

B.10.5.1.2 R2-140
R2-140. More information on information used in the PHABSIM model. This should include:
a. A comparison of the streamflows from Knight-Piésold and that used in the PHABSIM model
including tables and figures to illustrate the comparison;
b. Clarity on assumptions and objectives of the modelling process regarding the estimation of
impacts on fish habitat (e.g. average conditions, extreme flows, time periods etc.);
c. Clarity around the consideration of fish stranding in the assessment (i.e. were extreme low
flows considered in the assessment); and
d. All sources of data used in the hydrology assessment and a detailed description of methods.
a. The synthetic flow series provided in the Hydrology Baseline Report (Appendix 7B) was used to inform the
PHABSIM models for Casino, Canadian and Dip Creeks. As data for only the open water season was
necessary for portions of the analysis (Spawning, Fry, Juvenile and Adult rearing), data used was constrained
to May 15 to September 30 of each year. Years 1990 to 2012 were selected for the analysis, as these
provided data with lower potential error. Further analysis revealed that using the entire synthetic data set
resulted in virtually identical results across all life stages.
The time series flow data presented in the Appendix A.10B, Fish Habitat Evaluation: Instream Flow and
Habitat Evaluation Procedure Study (page 55) appears different than the Baseline synthetic flow series
(Appendix 7B) data because the time series flow data is presented as daily flows as opposed to average
monthly flows. The synthetic flow series used the average monthly flow data to determine the percent
change in flow between the baseline flow and the flow during the different phases of construction, operation,
and closure. The average monthly flow plots in the synthetic flow series are smoother and do not exhibit the
same variation as the daily flows presented in the Fish Habitat Evaluation. While the plots appear different,
the plots utilize the same time series flow data. Figure B.10.5-1 depicts how different averaging periods affect
the data.
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H18
Daily Flow from Synthetic Dataset (1975- 2012)

Average Daily flows from Synthetic Dataset (1975-2012)

Monthly Flow from Synthetic Dataset (1975-2012)

Monthly Baseline Flow from Water Balance Model
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Figure B.10.5-1Flow time series for station H18, Middle Casino Creek.
b. The synthetic flow time series provided in the Hydrology Baseline Report (Appendix 7B) was used in the
PHABSIM modeling process for Casino, Dip and Canadian Creeks. The period of 1990 to 2012 was included
in the modeling. The habitat time series uses a combination of the habitat/flow relationships and the flow time
series data set. The daily flow time series time step ensures that all flow variation within the time range
between 1990 and 2012 is preserved and is exhibited in the time-series graphs in the Appendix A.10B, Fish
Habitat Evaluation: Instream Flow and Habitat Evaluation Procedure Study (pages 56 to 59). Figure B.10.5-1
shows that the high and low flows are included by using the daily time step. Using the flow time series with 22
years of daily flows ensures that wet, dry, and normal years are included in the analysis.
c.

The response to R287 provided information on the potential for fish stranding in Casino Creek due to project
effects. Fish stranding is most often caused by rapid changes in flow within a creek, which is not typical for
Casino Creek. However, an analysis was conducted using representative transects from lower Casino Creek,
and the synthetic time series and predicted project effects provided in the Hydrology Baseline Report
(Appendix 7B). Plots of low gradient riffles were created using simulated water levels generated from the
flows predicted by the water balance model. In the response to R287, plots were developed for both the
summer and winter seasons at the shallowest riffle transect (LGR182). To expand, the figures below (Figure
B.10.5-2 through Figure B.10.5-6) illustrate water levels during the low-flow month of September for all riffle
transects in Casino Creek. Stranding was deemed to most likely occur in September, as water levels are at
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their lowest of the open-water season (May – October), and Arctic grayling are moving downstream out of
summer rearing habitats to overwintering areas in larger creeks and rivers.

Figure B.10.5-2Average September Water Surface Elevations (WSE) at Low Gradient Riffle LGR347

Figure B.10.5-3Average September Water Surface Elevations (WSE) at Low Gradient Riffle LGR345
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Figure B.10.5-4Average September Water Surface Elevations (WSE) at Low Gradient Riffle LGR343

Figure B.10.5-5Average September Water Surface Elevations (WSE) at Low Gradient Riffle LGR185
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Figure B.10.5-6Average September Water Surface Elevations (WSE) at Low Gradient Riffle LGR182
d. A description of the methods used to collect and produce the hydrology data used can be found in the Casino
Baseline Hydrology Report (Appendix 7B). Methods used to create the baseline synthetic flow series can be
found in Appendix 7H Casino YESAB Proposal – Project Effects on Water Quantity.
B.10.6 WATERCOURSE CROSSINGS
B.10.6.1 Embedded Culverts on Fish Bearing Streams
B.10.6.1.1 R2-141
R2-141. An assessment of impacts to fish habitat related to culverted stream crossings on the Freegold
Road.
As described in the response to R297, the Freegold Road design is at feasibility level design and short span
bridges will be the preferred design at all fish bearing crossings. Short-span bridges are low-impact and will not
generally result in the loss of fish habitat. All disturbed riparian areas will be restored and construction will abide
by all relevant BMPs. For short span bridges, no instream activities are anticipated, however construction timing
will still abide by relevant timing windows when spawning habitat is present.
There will be some crossings not suitable for bridges from a safety and engineering perspective (high fills, on
sharp corners etc.). In these situations, another crossing design will be required, likely embedded single-cell
culverts. These will likely be precast units so that installation will be quick and in the applicable timing window,
therefore limiting construction time and temporal scale of impacts. These details and exact crossing locations will
be determined during detailed design of the proposed road route. This provides opportunity to site crossings
where there will be minimal impact and loss of fish habitat.
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Each proposed water crossing requiring a culvert will be visited by a Registered Professional Biologist responsible
for Fisheries Act approvals for further fisheries assessment to identify environmental constraints and opportunities
for each crossing. The biologist will then work with the engineers to determine the exact placement of culverts
(where bridges are not suitable). Placement of culverts will avoid spawning habitat wherever possible. Although
there will be direct loss of stream substrate from the footprint of culverts, this loss will be offset to ensure no
overall loss to fisheries productivity (according to the Fisheries Act). CMC will demonstrate that sensitive
spawning areas have been avoided, and that where culverts are installed, that fish passage is maintained so that
there is no loss of access to habitat upstream of the culverts. Culverts will be designed to maintain stream width
and be appropriately sized to allow passage of all fish species found in the watercourse, and the culvert footing
will be embedded and native substrate maintained. Construction will occur in the dry, during appropriate timing
windows, and will therefore avoid disrupting spawning migrations.
Details on each proposed culvert crossing location will be provided to DFO for review, including an assessment of
effects following DFO Pathways of Effects; applicable Measures to Avoid Harm; and a calculation of disturbed or
lost habitat from the installation of culverts.
The following commitments and best practices will be used to guide each culvert crossing location and design:
•

Detailed fish and fish habitat assessments will be conducted at each proposed culvert crossing location;

•

Culvert crossings will be located upstream of important spawning, rearing or overwintering areas where
possible;

•

Crossings will be placed upstream from existing natural barriers to fish passage, where present;

•

Culvert crossings will be avoided at braided channels and will be placed in straight reaches with relatively
shallow water depths; and,

•

Crossing locations will be selected where stream beds and banks are stable and relatively resistant to
erosion.

B.10.6.2 Nordenskiold River Bridge
B.10.6.2.1 R2-142
R2-142. For each, if present, of spawning and rearing habitat, details regarding how pier construction and
hydraulic forces will alter the habitat and over what area.
The responses to R300 and R301 provide details on the fish community and a fluvial geomorphological impact
assessment at the proposed Nordenskiold River Bridge. Further construction details of the Nordenskiold River
Bridge will be provided prior to construction, and as part of detailed design and permitting. The placement of the
bridge pier will result in the direct loss of river substrate and fish habitat of approximately 6 m2, at a location where
the mainstem river area is estimated at 1.43 km2. There will be likely some minor changes in stream and
sediment conveyance from the new pier structure, but considering the small area and mid-channel location, this is
unlikely to result in significant impacts to fisheries in the river. CMC will conduct further detailed fish habitat
assessments in support of the detail design of the bridge and to provide further environmental protection and
mitigation measures in support of permitting. The proposed bridge site may support spawning and rearing habitat
for any of the documented fish species in the river, including Chinook and Chum salmon. Protection measures
and BMPs will be in place during the bridge construction so minimal impacts are expected from pier construction.
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B.10.6.2.2 R2-143
R2-143. The rationale for discounting this location as winter habitat, including consideration of juvenile
fish species overwintering within substrate.
As depths at the proposed bridge site are less than 1m, it is unlikely that any significant overwintering habitat will
be lost. CMC will conduct further detailed fish habitat assessments in support of the detail design of the bridge
and to provide further environmental protection and mitigation measures in support of permitting.
B.10.6.2.3 R2-144
R2-144. Discussion of possible options for the bridge, including a no-pier option. This discussion should
include a rationale detailing the options and alternatives considered if a no-pier option is not
possible.
Engineers evaluated alternative river bridge crossings, but safety and constructability factors were key
considerations in the chosen option. The bridge was designed for one pier support, which will have less impact
than multiple piers in the water. A supporting pier is required based on the length of the bridge structure, and the
load on the piles. Constructing a clear span bridge would require much larger and deeper girders, which would
have more impact on the stream banks, and greater impact on fish habitat.
B.10.6.3 Classification of Crossings
B.10.6.3.1 R2-145
R2-145. A list of crossing details noting crossing properties and type of crossing, index by location as
indicated in appendix 10B.
As described in the response to R297 updated in the response to R2-8 (Section B.4), two options are proposed
for crossing fish bearing streams: short span bridges, and embedded CSP flush passable culverts. Short-span
bridges are the preferred alternative; however, selection of the appropriate crossing option will be based on site
conditions, environmental and fisheries requirements, geotechnical considerations, constructability, schedule and
cost. It is expected that culverts will be selected where the proposed road geometry such as high fills or sharp
curves would require a longer bridge. Stream crossing evaluations and site specific designs will be completed
during the detailed design phase of the project.
For culverts installed in fish bearing streams will be 1600 mm or 2400 mm in diameter and embedded by a depth
of 40% of the culvert diameter with material replicating the natural streambed. The embedded elevation and grade
will match the existing stream channel. To prevent subsurface flow through the embedded material during low
flow periods, a watertight sill plate will be installed at the outlet. This sill plate will also prevent the embedded
material from washing out during high flows, in addition to forcing the stream to flow at depth above the
embedded material. Figure B.10.6-1 shows a sample culvert installation and embedment detail.
Culverts will be installed in the dry, which will involve isolating the culvert work site. Isolation of the work site may
be carried out using cofferdams, or temporary stream channel diversions. Where practical, water can be pumped
from the upstream side to the downstream of the work site. If pumping is used to isolate the worksite, fish screens
will be placed at all pump intakes.
Alternatively, culverts could be installed adjacent to the existing stream and a new stream channel constructed to
divert flow through the new culvert location. This method may have less impact on the natural stream during
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construction, and be more favourable from a constructability perspective as cofferdams, and pumping of the creek
would be avoided.
The steps below outline the typical installation of a culvert:
Step 1: Layout of the culvert and any temporary channel diversions.
Step 2: Install erosion and sediment control measures.
Step 3: Isolate work site so the culvert can be installed in a dry condition. This can be done through coffer
dams, diversion channels, or pumping of the water from the upstream to the downstream channel.
Step 4: Excavate the culvert location to the lines and grades shown on the detailed design drawings.
Step 5: Place and compact the bedding material.
Step 6: Install culvert and place substrate to replicate the natural streambed in the culvert bottom.
Embedment depth will be 40% of the culvert diameter.
Step 7: Backfill and compact culvert excavation with suitable backfill material.
Step 8: Install riprap and slope protection at the culvert inlet and outlet.
Step 9: Allow flow through installed culvert and remove any temporary cofferdams, stream channel
diversions, or drainage structures.
Any fish-bearing crossings requiring culverts will be designed to ensure fish passage and habitat losses will be
assessed and offset accordingly. The installation of culverts will follow the general best management practices
and standard project considerations as outlined by the Province of British Columbia (BC) and Fisheries and
Oceans Canada (DFO) for instream works (BC & DFO, 2015a), which include:
•

Consultation with a Qualified Professional (QP) or team of professionals;

•

Continued monitoring of the project, including an environmental monitor;

•

Consider regional timing windows for fish or species at risk and nesting birds, avoid in-channel works in
the presence of species at risk and incorporate weather considerations to minimize impacts from
sedimentation;

•

Prevent the release of silt, sediment or other contaminants;

•

Isolate the work area appropriately;

•

Complete and fish and amphibian salvage before the start of works;

•

Implement erosion and sediment control measures throughout the project;

•

Minimize impacts to vegetated areas;

•

Restore the site appropriately; and

•

Operate temporary diversion systems (e.g., conduits, coffer dams, ditches), in consideration of the best
management practices for those systems.

Additionally, removal of culverts will be conducted in accordance with the BC and DFO Standards and Practices
for Instream Works – Culverts (BC & DFO, 2015b), including:
•

Adequate rip rap or wing walls to protect the road embankment and stream channel from erosion;
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•

Prevent eroding inlets and outlets through rip rap amoring;

•

Materials placed within the average high water mark must be free of silt, overburden or debris; and

•

Use proper erosion and sediment control measures to protect exposed areas of the stream channel and
culvert.

Figure B.10.6-1Sample Culvert and Embedment Detail
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B.10.6.3.2 R2-204
R2-204. A discussion of the potential effects of the Project to commercial, recreational, and Aboriginal
fisheries (e.g. Arctic grayling and Chinook salmon). This discussion should include: a geographic
scope that includes areas downstream of Dip Creek up to and including the White River; b.
consideration of the changes in rearing, spawning, and overwintering habitat; a consideration of
migratory nature of various fish species; and d. potential fish kills and stranding.
The requested information is available elsewhere in previously submitted project proposal documents. Please see
below for determining where the information is available by section:
•

The response to request R2-129 provides further detail on CRA fisheries and potential effects throughout
the project regional study area. The response to R276 lists fish species distribution, life history, and their
contribution to CRA fisheries. The Fish and Aquatic Resources Effects Assessment contains lengthy
information regarding potential effects throughout the study area (Section 10). The Assessment
boundaries are outlined in Section 10 of the project proposal (pages 10-2 to 10-3) and do not include
areas downstream of Dip Creek (such as the Klotassin or White Rivers). The boundaries indicate the limit
of any predicted far-field or cumulative effects of the Project and are considered conservative.

•

Changes in habitat are extensively detailed in Section 10 and Section A.10. The response to request
R285 specifically addresses potential changes in overwintering and spawning habitat in Casino Creek.

•

The response to request R276 lists fish species distribution, life history (including fish migrations) and
their contribution to CRA fisheries.

•

The response to request R287 specifically addresses the risk of fish stranding in Casino Creek. No death
of fish is anticipated due to project activities.
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