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Summary
Environmental assessments were completed at four potential expansion areas at Myra Falls
Mine on April 27 and May 5, 2017. The surveys were completed at the request of Nyrstar to
evaluate potential environmentally sensitive areas within each proposed expansion area.
Findings and recommendations presented in this report are intended as an aid to development
planning to ensure protection of valued ecosystems components that currently exist on and
adjacent to the mine site.
Myra Falls operation is located within Strathcona – Westmin Provincial Park on central
Vancouver Island, approximately 90 km southwest from the City of Campbell River, BC. Three
expansion areas between 2.6 and 6.7 hectares in area have been proposed as sources of clean
fill for the mine. A 1.6 hectare expansion of the existing quarry is also proposed.
The assessment included a desktop review of known resource information from existing
databases and mapping tools combined with a field survey. A series of transects were
established within each survey area to identify the habitat types present as well as any
environmentally sensitive areas, and plots were completed within each identified habitat type
within each survey area.
Myra Creek flows east through the mine into Buttle Lake and may support a small population
of cutthroat trout. Arnica Creek is a small high-gradient channel that flows south through the
west end of the mine into Myra Creek. Pre-field research revealed one report of a Blue-listed
plant species, snow bramble, along the channel of Myra Creek near the east end of the mine
area. This plant was not encountered during the site assessment. There were no other reports
of additional rare or endangered species associated with the property. None of the expansion
polygons overlap the mapped streams or rare species occurrence.
Field assessment identified two drainages and a small swamp wetland in the Red proposed
expansion area at the west end of the mine, and an additional three drainages in the proposed
quarry expansion. None of the drainages or wetland had a surface connection to potential fish
habitat.
Vegetation within the survey areas consisted of varying seral stages of coniferous forest
dominated by Douglas-fir and western hemlock with generally sparse understory vegetation.
Species encountered were typical of low to mid-altitude sites within the Coastal Western
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Hemlock biogeoclimatic zone. Occasional veteran Douglas-fir trees were present in all three
potential clean fill sources, with the highest concentration of veteran trees encountered in the
Yellow polygon at the west end of the mine. These three areas also supported a moderate
density of wildlife trees. Fewer veteran and wildlife trees were observed within the quarry
expansion area. Wildlife trees provide potential habitat for cavity nesting birds, and large
Douglas-fir trees have moderate potential to support large raptor nests, though none were
observed during the survey. A number of wildlife trails and abundant deer sign were
encountered on the property.
All habitat data and field observations made during the field assessment of the four potential
expansion areas within the Myra Falls Mine were reviewed to evaluate the presence of any
environmentally sensitive species or habitats within these areas. The proposed expansion
polygons do not contain high quality ungulate winter range habitat and do not provide high
quality habitat for species at risk that may occur in Strathcona Provincial Park. Some of the
veteran Douglas-fir trees and large wildlife trees have potential to support raptor nests and
provide valuable wildlife habitat; however, no large stick nests were observed during the
assessment. The streams identified within the Red and Green polygon areas, as well as the
wetland within the Red polygon will require protection measures if development is proposed
within 30 m of these identified aquatic features. The streams do not provide fish habitat but
water supply and quality must be maintained. If proposed expansion will encroach on the
wetland, additional surveys would be required to evaluate if this feature provides critical
amphibian breeding habitat.
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1.0 Introduction
At the request of Nyrstar, Mainstream Biological Consulting (MBC) completed
environmental assessments of four potential expansion areas at Myra Falls Mine. Each
proposed expansion area was investigated to identify any environmentally sensitive features
present, document plant communities, aquatic and wildlife habitat value, and any sensitive
ecosystems or rare species in the area. Previous surveys have also been conducted in
adjacent areas of the mine (Stewardson 2004), and where relevant, this information has been
incorporated into the current assessment. This combined data will help inform the selection of
appropriate expansion areas, with the goal of protecting the above noted values during any
future development.

1.1 Study Area
Nyrstar’s Myra Falls operation is located within Strathcona – Westmin Provincial Park on
central Vancouver Island (Figure 1). Strathcona-Westmin is a ‘Class B’ portion of the much
larger Strathcona Park. The mine site is laid out in an east-west orientation within a valley at
the south end of Buttle Lake, with Myra Creek flowing east through the mine site into the lake.
Where Myra Creek passes through the mine, a 1.6 km-long reach is contained within a riprap
diversion channel adjacent to a tailings impoundment area. Myra Falls is located at the mouth
of the creek approximately 1.5 km downstream from the mine. A small tributary of Myra Creek
known as Arnica Creek flows south through the western portion of the mine. Buttle Lake
supports several fish species, including cutthroat trout (Oncorhynchus clarki), rainbow trout
(O. mykiss), and Dolly Varden char (Salvelinus malma) (BC Ministry of Environment 2017). The
stream report notes that Myra Falls is a barrier to fishes moving upstream from the lake;
however, Myra Creek has been found to support a sparse population of resident cutthroat trout.
Arnica Creek has an intermittent surface connection to Myra Creek, as well as multiple barriers
within the channel and is unlikely to support fish (Stewardson 2004).
Nyrstar identified four possible expansion areas to be surveyed (Figure 2). The red and
yellow polygons (2.6 ha and 6.6 ha, respectively) shown in Figure 2 are potential sources of
clean fill (glacial till) located at the far eastern extent of the mine, adjacent to the existing Core
Rack Area Borrow (CRAB). The 5.3 ha purple polygon is a proposed source of clean fill in the
Lynx tailings disposal facility (TDF) area. Fill taken from these locations would be used to place
a cover on the Lynx TDF area. The 1.6 ha green polygon is a proposed expansion of the
existing quarry towards the northeast. Drilling and blasting would be used to extract bedrock

Myra Falls Environmental Assessment

1

from this location. The red, green and yellow polygons are generally vegetated throughout, with
the exception of a gravel track extending into the western corner of the green polygon. The
purple polygon in the Lynx area contains a series of gravel switchbacks and several small
structures. All four areas are adjacent to existing disturbance.

Figure 1: Overview map showing location of Myra Falls Mine within the Strathcona –Westmin
Provincial Park on central Vancouver Island.
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Figure 2:

Proposed expansion areas relative to existing disturbance and mapped watercourses at Myra Falls Mine.
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2.0 Methods
2.1 Pre-field Review
A desktop review of available information relating to fish and fish habitat, species and
ecosystems at risk and significant wildlife features was completed to identify known
Environmentally Sensitive Areas (ESA) within or adjacent to the assessment areas. The
information gathered during the desktop phase was reviewed and used to plan the field
assessment. Sources consulted included:
•

BC Conservation Data Centre (BC CDC 2017)– reports of rare and sensitive organisms
and habitats, red and blue listed species potentially present in the assessment areas;

•

Biogeoclimatic zone mapping (BC Ministry of Forests 1994)– hierarchical ecosystem
classification based on climax vegetation species and climate;

•

BC Fisheries Database, FISS data reports (BC Ministry of Environment 2017) – existing
fish and fish habitat information;

•

Satellite imagery – extent of existing vegetation types, evidence of previous disturbance;
and

•

Previous studies completed on the property (Stewardson 2004).

2.2 Field Assessment
Methods used for this survey focused on compiling an inventory of existing conditions in the
four proposed expansion areas. Where applicable, methods followed the guidelines outlined by
the Ministry of Environment’s Resources Inventory Standards Committee (RISC). Assessments
were completed on April 27 and May 5, 2017.

2.2.1 Aquatic Habitat
For the purpose of this assessment, a watercourse was defined as any stream or drainage
and included potential streams or ditches located during the field assessment. Each
watercourse encountered was investigated to determine its connection to freshwater aquatic
habitat and whether special management would be warranted. Watercourse characteristics
including channel condition and habitat qualities were recorded for each feature. No fish
sampling was conducted. The high water mark was mapped for all watercourses using a
handheld Trimble GeoExplorer GeoXT 6000 Series GPS receiver with TerraSync 5.6
Professional Edition software. The GPS data were corrected post-mission with Pathfinder
Office v5.40.
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The portion of Arnica Creek near the Purple expansion area was assessed to determine if
channel parameters remained consistent with those described during the 2004 investigation
(Stewardson 2004).

2.2.2 Terrestrial Habitat
A systematic sampling design was implemented to collect information about terrestrial habitat
present within proposed expansion areas. Parallel transects were established a maximum of
100 m apart through each polygon. Transects were traversed to evaluate habitat types present
along each and to identify any potentially sensitive habitat or species. Any potential ESAs
identified during desktop review were investigated, and additional ESAs encountered in the field
were mapped. A vegetation species list was compiled for each transect, including dominant
canopy, shrub and groundcover species. The composition and structure of the forest
community were qualitatively assessed to determine habitat suitability for wildlife species known
or potentially occurring in the area. During transect traverses, biologists looked and listened for
signs of large raptor nests and potential wildlife habitat features such as caves or dens.
Evidence of wildlife use and incidental wildlife observations were recorded.
A 10 m by 10 m vegetation plot was selected within each identified habitat type within each
assessment area. Plots were located away from adjacent disturbed areas to minimize the
potential influence of edge effects on the vegetation community observed. Within the plots,
vegetation species were quantified by vegetation layer to provide a detailed description of
habitat present. General habitat data was collected within each plot following methods outlined
in the Field Manual for Describing Terrestrial Ecosystems (BC Ministry of Environment, Lands
and Parks, 1998). Collected data included percent cover of the dominant plant species by layer
and successional status. Vegetation layers were defined as (BC Ministry of Environment, Lands
and Park, 1998):
•

A Trees – vegetation taller than 10 m

•

B1 Tall shrubs – woody vegetation between 2 and 10 m tall

•

B2 Low shrubs – woody vegetation less than 2 m tall

•

C Herb – herbaceous species

•

D Mosses – mosses were generally not identified to species, however percent cover was
quantified within each plot.

Counts and descriptions of coarse woody debris (CWD) and wildlife trees within each plot
were recorded. For this inventory CWD was defined as fallen or suspended trees with or
without attached roots, treetops or braches greater than 7.5 cm in diameter. The species,
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diameter, and decay class of each piece of CWD within a plot were recorded. For each wildlife
tree located within a plot the following data was recorded:
• tree species
• diameter (measured as diameter at breast height, or 1.3m),
• decay class and
• wildlife sign.
Plot and transect locations were mapped using a handheld Trimble GeoExplorer GeoXT
6000 Series receiver with TerraSync 5.6 Professional Edition software. The GPS data were
corrected post-mission with Pathfinder Office v5.40.
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3.0 Results
3.1 Desktop Review
3.1.1 Biogeoclimatic Zones
Myra Falls Mine is located within the Coastal Western Hemlock biogeoclimatic (BEC) zone.
This zone has a cool mesothermal climate, with vegetation typified by complex coniferous
forests. Western hemlock (Tsuga heterophylla) and western redcedar (Thuja plicata) are
common throughout the zone. This BEC zone is further divided into Subzones and Variants, of
which the proposed expansion areas overlap several. Subzones and variants applicable to
each proposed expansion polygon are listed in Table 1 and described below.
Table 1:

Coastal Western Hemlock Biogeoclimatic Subzone and Variant classifications
encountered within the study area.

Proposed Expansion Polygon
Red
Green
Yellow (majority)
Yellow (southwest edge)

BEC Subzone

BEC Variant

Very Dry Maritime

Western

Moist Maritime

Submontane (to ~540 m)
Montane (above ~540 m)
Submontane

Purple

These subzones are differentiated mainly by precipitation and elevation. Western hemlock
and Douglas-fir (Pseudotsuga menziesii) are dominant tree species in the canopy of the very
dry maritime subzone. The same species are also common in the moist maritime subzone, with
the addition of amabilis fir (Abies amabilis) (BC Ministry of Forests 1991). Mature coastal
western hemlock forests generally have a sparse herb layer and abundant mosses.

3.1.2 Rare Species and Ecosystem Occurrences
Conservation Data Centre (CDC) element occurrences list the presence of snow bramble
(Rubus nivalis) along a trail paralleling the lower reaches of Myra Creek for a distance of
approximately 3 km upstream from the mouth. This occurrence is in the valley bottom, outside
the study areas. No other rare species or ecosystem occurrences have been recorded within
3 km of any of the proposed fill source areas.
Several blue- and red-listed wildlife species have been reported within Strathcona Park,
including the Vancouver Island marmot (Marmota vancouverensis), Northern Goshawk
(Accipiter gentilis laingi), White-tailed Ptarmigan (Lagopus leucura saxatilis), Roosevelt elk
(Cervus elaphus roosevelti), and Vancouver Island wolverine (Gulo gulo vancouverensis). No
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sightings of the Vancouver Island wolverine have been confirmed since 1992, and it is possible
this subspecies may be extinct (Government of Canada 2017).

3.1.3 Aquatic Habitat
No mapped drainages are present within the boundaries of any of the proposed expansion
areas. Arnica Creek flows south outside the western margin of the purple polygon area.
Multiple barriers were noted within the creek during the 2004 investigation (Stewardson 2004).

3.2 Field Assessment
3.2.1 Yellow Polygon
Two transects were surveyed through the yellow polygon, located immediately south of the
existing CRAB (Figure 3). The area consisted of a steep, slightly bowl-shaped north-facing
slope constrained by bedrock ridges on the east and south boundaries of the polygon (Photo 1).
Gradient in this area ranged from 50% to 80%, with elevations between 415 m and 650 m.
Aquatic Habitat
No drainages were encountered while traversing the two transects within the yellow
proposed source area. No ponds or wetland features were identified or expected given the
steep topography of the area. Surface water was flowing within a ditch present along the edge
of the CRAB area. This ditch drains into Stream 2 within the red polygon (Figure 3).
Terrestrial Habitat
The yellow polygon was vegetated throughout with alternating vertically oriented strips of
pioneer seral and maturing seral stage coniferous forest. Maturing forest areas were dominated
by a Douglas-fir canopy, with an open understory and moss-covered ground (Photo 2). Step
moss (Hylocomium splendens) was the most common moss species in this area. Regenerating
forest areas consisted of densely packed young Douglas-fir and western hemlock, with a sparse
understory (Photo 3). Occasional wildlife trees and moderate amounts of coarse woody debris
were present in both stand types. Veteran Douglas-fir trees bore signs of a previous burn in this
area. The quantitative data collected within plots of the two stand types encountered in the
yellow polygon are summarized in Tables 2 and 3.
The substrate was generally loose, rocky soil, changing to bedrock bluffs along the east and
south sides of the polygon (Photo 4). Signs of wildlife use were limited to deer pellets, tracks
and trails and the occasional squirrel. A merlin (Falco columbarius) was observed flying
overhead during the survey. No large stick nests were observed.
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Table 2:

Vegetation species and characteristics encountered in the vegetation plot completed
in pioneer seral stage habitat within the yellow polygon (Plot 1).

Layer/Feature
Canopy
Tall Shrub
Low Shrub
Herbaceous
Mosses

Dominant
Species
Douglas-fir

Subdominant

% cover for the
layer

Western hemlock

30 %

Western hemlock
Western redcedar
Salal (Gaultheria shallon), Alaska
blueberry (Vaccinium alaskaense), dull
Oregon-grape (Mahonia nervosa)
Sword fern
(Polystichum munitum)

80 %

Average
10 cm dbh
-

5%

-

10 %

-

Sparse, 10%
coverage, only in
open patches

-

Not identified to species

Coarse
Woody Debris

12 pieces within the plot, all Decay class 3

Wildlife Trees

1 Douglas-fir wildlife tree within the plot, Decay class 4,

Table 3:

Size

Average
20 cm
diameter
140 cm dbh,
30 m height

Vegetation species and characteristics encountered in the vegetation plot completed
in maturing seral stage habitat within the yellow polygon (Plot 2).

Layer/Feature
Canopy
Tall Shrub
Low Shrub
Herbaceous
Mosses

Dominant
Species

Subdominant

Western redcedar
and amabilis fir
(Abies amabilis)
Douglas-fir
Western hemlock
Alaska blueberry, salal, Douglas- fir,
western hemlock, dull Oregon- grape
Sword fern, licorice fern (Polypodium
glycyrrhiza), pipsissewa (Chimaphila
umbellata)
Douglas-fir

Step moss

% cover for the
layer

Size

60%

40 – 120 cm
dbh

25%

-

20%

-

10%

-

Abundant, nearly
100% cover

-

Coarse
Woody Debris

5 pieces within the plot, all Decay class 4

Wildlife Trees

1 Douglas-fir wildlife tree within the plot, Decay class 4
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3.2.2 Red Polygon
The red polygon was located northeast of the existing CRAB and was bound by Westmin
Road on the northern boundary of the polygon (Figure 3). A single transect was surveyed
through the centre of the red polygon. The location is a north-facing slope, with elevation
ranging from 310 m to 430 m (Photo 5). Gradient within the polygon ranged from approximately
10% near the base of the slope adjacent to Westmin Road up to 60% near the upper
(southeastern) extent of the polygon.
Aquatic Habitat
Two watercourses and a small headwater wetland were encountered within the red polygon
(Figure 3). The wetland (Wetland 1) was a shallow swamp (maximum depth 0.2 m, average
0.05 m), with organic substrate. A small amount of emergent vegetation was present along the
margins, and several vegetated hummocks were scattered through the interior (Photo 6).
Vegetation around the margins of the wetland was more diverse than that in the surrounding
forest and included western hemlock and western redcedar, red alder (Alnus rubra), vaccinium
spp., salmonberry (Rubus spectabilis), baldhip rose (Rosa gymnocarpa), red-osier dogwood
(Cornus sericea), willow species, dull Oregon-grape, deer fern (Blechnum spicant), false lily-ofthe-valley (Maianthemum dilatatum), bunchberry (Cornus canadensis), bracken fern (Pteridium
aquilinum), and sedge species. No amphibians or egg masses were observed; however, a
targeted survey for amphibians was not completed. Several snags with excavated cavities were
present around the perimeter of the wetland (Photo 7).
Water from the swamp drained to the north within a small, poorly defined outlet channel
(Stream 1; Figure 3). Substrates within Stream 1 were mainly fines with a small amount of
gravel. Mean channel width and gradient were 1.6 m and 8%, respectively (Photo 8).
Maximum water depth at the time of the survey was 0.3 m, with an average of 0.1 m. The
channel disappeared to subsurface flow where it crossed an old road grade, with a short section
of surface flow present on the downstream side of the road. Surface water flow terminated
20 m upstream of the Westmin Road. A culvert was present under Westmin Road, but it was
dry at the time of the assessment. Water flows subsurface beneath the road and emerged in a
wetland area located north of the road on the south bank of Myra Creek.
There was no direct surface connection between Stream 1 and Myra Creek, nor any potential
access for upstream fish migration into Stream 1. As Stream 1 is connected to Wetland 1 there
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is potential for resident fish species to be present but fish sampling was not completed as part of
this assessment. Fish habitat within Stream 1 was marginal as the short stream was shallow
and lacked well developed pools.
Stream 2 collects water that emerges from the base of the slope of the yellow polygon and
flowed north through the western edge of the red polygon (Figure 3). Drainage collects within a
constructed channel along the south and east margins of the CRAB before flowing north into the
forested area (Photo 9). This 1.4 m wide drainage flowed through a perched culvert under
Westmin Road, eventually draining into the same wetland area as Stream 1. The channel was
unconfined near the Westmin Road culvert, meandering over a wide gravel area next to the
road (Photo 8). Gradient at the downstream end of the channel averaged 8%, increasing to
24% in the upstream portion of the channel.
Upstream fish access from Myra Creek into Stream 2 would be hindered by the perched
culvert under Westmin Road. Fish habitat within Stream 2 in the red polygon was marginal as
no well-developed pool habitat existed and the constructed portions of the drainage located
upstream have no pools or cover.
Terrestrial Habitat
Vegetation in this polygon consisted of a maturing seral stand dominated by veteran
Douglas-fir and western redcedar in the canopy, with a fairly open understory (Photo 11). The
polygon was vegetated throughout. An old road grade was noted near the northeastern edge of
the polygon, but it was vegetated with similar species in a comparable stage of growth to the
surrounding forest. Relatively few wildlife trees were identified in this polygon; those present
were clustered around Wetland 1 < (Figure 3). Wildlife trees identified within the polygon
occurred at an overall density of less than one per 100 m2, with a Decay class of 3 or 4. No
large stick nests were observed during the assessment. Vegetation species and characteristics
quantified in the vegetation plot within the red polygon are summarized in Table 4.
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Table 4:

Vegetation species and characteristics encountered in the vegetation plot completed
in the red polygon.

Layer/Feature

Dominant
Species

Subdominant

% cover for the
layer

Size

Canopy

Douglas-fir

Western redcedar

15%

10-112 cm
dbh

80%

-

10%

-

1%
80%

Average 25
cm diameter,
occasional
>100 cm
diameter
-

Tall Shrub
Low Shrub
Herbaceous
Mosses

Western redcedar
(sparse)
Salal, Alaska blueberry, red huckleberry
(Vaccinium parvifolia), dull Oregongrape, western redcedar
Sword fern
Not identified to species
Western hemlock

Coarse
Woody Debris

11 pieces in the plot, Decay classes 3-5

Wildlife Trees

None observed in plot
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Myra Creek
Stream 1

ButtleLake

Wetland 1

Westmin Road
Plot 1

CRAB

Stream 2

Plot 2

Plot 1

Figure 3: Survey transects (dashed black lines), plot locations and environmental features encountered in the yellow and red polygons adjacent to
the existing Core Rack Area Borrow (CRAB).
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3.2.3 Green Polygon
The green polygon is located on a south-facing slope above the existing quarry (Photo 12;
Figure 4). Slope within the polygon averaged 25%, with elevation ranging from 120 m to 350 m.
A single transect was surveyed through the centre of this area to describe the habitat present
and identify any environmentally sensitive features.
Aquatic Habitat
Three drainages were identified within the Green polygon.
Stream 3 and Stream 4 are small, seasonal drainages that flow south through the eastern
portion of the polygon (Figure 4, Photos 13 and 14). Both drainages originated as seepage
from the hillside, and the two poorly defined channels become subsurface at the south edge of
the polygon adjacent to the active quarry area. Both Stream 3 and Stream 4 had an average
channel width of 0.8 m and gradients of 18% and 30%, respectively. Banks, where present,
were sloping and well-vegetated and both streams contained predominantly fine substrates with
occasional scour to gravel.
Stream 5 is a constructed drainage carrying seepage from the upper hillside along a gravel
road running parallel to the west edge of the polygon (Photo 15; Figure 4). From the road, the
drainage drops down over the face of the north edge of the quarry and becomes subsurface at
the base of the extraction face at the edge of the active quarry area.
There was no surface water flow identified crossing the developed quarry area. A single
downstream channel was found at the southern edge of the quarry which presumably collects
subsurface flow from the three upstream drainages (Figure 4). The single outlet channel
dropped over a 75% gradient down to Myra Creek (Photo 16).
The three drainages in the green polygon do not provide fish habitat as they do not contain
pool habitat for rearing fish. The steep gradient combined with the section of subsurface flow
between Myra Creek and the upstream channels are barriers to upstream migration.
An area of standing water was identified just outside the eastern corner of the green polygon
(Photo 17). There was no sign of surface flow into this area from the green polygon boundary to
the west and drainage from the feature would be directed to the east away from the area
investigated.
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Terrestrial Habitat
The green polygon was completely forested, with the exception of a gravel road running
through the western corner comprising approximately 3% of the total area. Limited veteran
trees were present in this area. Vegetation consisted of young seral stage coniferous forest
with young western hemlock and Douglas-fir as dominant canopy species (Photo 18). Few
wildlife trees were observed in this polygon and coarse woody debris density was low.
Abundant black bear scat was observed in the grassy area on the western edge of the polygon
and several deer trails were present within the polygon. No large stick nests were seen during
the assessment. Vegetation species and characteristics observed in the plot completed within
the green polygon are summarized in Table 5.
Table 5:

Vegetation species and characteristics encountered in the vegetation plot completed
in the green polygon.

Layer/Feature
Canopy
Tall Shrub

Low Shrub
Herbaceous
Mosses

Dominant
Species
Western hemlock

Subdominant

Douglas-fir
Western
Western hemlock
redcedar/bigleaf
maple
Alaska blueberry, dull Oregon-grape,
western redcedar, western hemlock,
devil’s club (Oplopanax horridus)
Sword fern, bunchberry, pipsissewa
Not identified to species

% cover for the
layer
60%

10-20 cm dbh

45%

-

20%

-

10%
95%

Average
10 cm
diameter,
occasional
40cm
diameter
-

Coarse
Woody Debris

3 pieces within the plot, Decay class 3

Wildlife Trees

None within the plot
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Stream 5
Stream 4

Stream 3

Plot 1

Quarry
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Figure 4: Survey transect (dashed black line), plot location, and environmental features in the
green polygon adjacent to the existing quarry.

3.2.4 Purple Polygon
The purple polygon is on a south-facing slope in the Lynx TDF area (Photo 19). Slope
averaged 67%, with elevation ranging from 380 m to 530 m. A gravel switchback road leading
to a mine entrance goes up the slope within this area, and several sections of old road grade
are also visible. Previously disturbed areas account for approximately 22% of the polygon. The
field crew walked the switchbacks through this area, as well as surveying a single transect
through the centre of the polygon (Figure 5).
Aquatic Habitat
No drainages were encountered within the Purple proposed source area. Arnica Creek is
located approximately 40 m outside the west boundary of the polygon (Photo 20; Figure 5).
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Flow level was high during the assessment; otherwise channel morphology and characteristics
were consistent with those described in the previously prepared assessment report (Stewardson
2004).
Terrestrial Habitat
Substrate within the purple polygon consisted of loose, rocky soil, with areas of active
erosion downslope from several of the switchback crossings (Photo 21). Vegetation in the
upper two-thirds of the polygon consisted of young seral stage coniferous forest with a canopy
dominated by young western hemlock and Douglas-fir (Photo 22). No veteran trees or wildlife
trees were observed in this area, and coarse woody debris density was low. The lower third of
the slope supported a maturing seral stand of similar species composition (Photo 23). This area
of maturing forest contained occasional wildlife trees and a moderate density of coarse woody
debris. Red alder were present along the edges of the switchbacks in both stand types.
Vegetation species and characteristics quantified during vegetation plots are summarized in
Tables 6 and 7. Occasional deer trails were noted along the western margin of the polygon,
and a black-tailed deer was observed in the southwest corner of the study area (Photo 24). No
large stick nests were identified during the assessment.
Table 6:

Vegetation species and characteristics encountered in the vegetation plot completed
in young seral stage habitat in the purple polygon (Plot 1).

Layer/Feature
Canopy
Tall Shrub
Low Shrub
Herbaceous
Mosses
Coarse
Woody Debris
Wildlife Trees

Dominant
Subdominant
Species
Western hemlock
Douglas-fir
Douglas-fir
Western redcedar
Western hemlock, western redcedar,
red alder
Sword fern
Not identified to species
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% cover for the
layer
60%
20%

10-30 cm dbh
-

5%

-

1%
<10%

-

Size

None within plot

-

None within plot

-
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Table 7:

Vegetation species and characteristics encountered in the vegetation plot completed
in maturing seral stage habitat in the purple polygon (Plot 2).

Layer/Feature
Canopy
Tall Shrub

Low Shrub
Herbaceous
Mosses

Dominant
Species
Douglas-fir

Subdominant

Western hemlock
Western hemlock/
Western redcedar
sparse bigleaf
maple
Western hemlock, western redcedar,
red alder, Alaska blueberry, dull
Oregon-grape
Sword fern, bracken fern, vanilla leaf
(Achlys triphylla), pipsissewa
Not identified to species

% cover for the
layer
40%

10-80 cm dbh

30%

-

10%

-

5%

-

10%

Average
15 cm
diameter
40-80 cm dbh,
15-30 m tall

Coarse
Woody Debris

3 pieces within the plot, Decay classes 2 – 4

Wildlife Trees

2 wildlife trees in the plot
Decay class 4 – 6
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Arnica Creek

Plot 1

Plot 2
Lynx
TDF

Figure 5: Survey transects (dashed black lines), plot locations and environmental features in the
purple polygon adjacent to the Lynx Tailings Disposal Facility.
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4.0 Discussion
Proposed expansion activities will require removal of vegetation and surficial materials to
allow excavation, resulting in exposed pits. Potential impacts of this type of activity include loss
of mature forest, loss of wildlife habitat, interruption of wildlife corridors, erosion or slope
instability, and negative effects on the recreational and aesthetic value of the park. Where
watercourses are present, removal of vegetation and excavation has the potential to affect flow
regimes, temperature regulation, bank stability, nutrient input, and large woody debris
recruitment, as well as causing direct impact to fish and amphibians. Given the nature of the
disturbance, regrowth and reclamation of disturbed areas will be a long-term process. All four
proposed expansion areas are adjacent to existing disturbance; however, all would result in an
increase in the above-ground footprint of the mine.

4.1 Yellow Polygon
Vegetation within the yellow polygon was contiguous forest consisting of pioneer seral and
maturing seral stands. Scattered veteran Douglas-fir trees provide suitable structure to support
large raptor nests but none were observed during the survey. Coarse woody debris was most
abundant in this area compared to the other proposed expansion areas. Although wildlife trees
do not occur at a high density in the Yellow polygon, many of those present are veteran
Douglas-fir with high potential wildlife value. Deer sign was focused around the exposed bluff
habitat within the northeastern corner of the polygon. The northern aspect of this polygon does
not provide thermal benefits of valuable ungulate winter range habitat. No critical wildlife habitat
was identified within this polygon.
This proposed expansion area is adjacent to existing disturbance and the extent of potential
new clearing will be limited by bedrock substrate on the south and east sides of the polygon.
However, the surrounding area outside the CRAB is largely undisturbed, and clearing the forest
from this polygon would increase the footprint of the mine, disturbing an area of contiguous
forest habitat. No watercourses were found in this steep polygon. The surface water emerging
at the toe of this slope at the edge of the CRAB will require management and judicious use of
erosion and sediment control measures to ensure slope stability is maintained.

4.2 Red Polygon
Vegetation within the red polygon consisted of maturing seral stage forest with no existing
disturbance. The polygon is located on the northeast edge of the existing CRAB and is
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bounded by Westmin Road along its north side. Wildlife trees within this polygon were
concentrated around a wetland located in the northeast section of the polygon. No amphibians
or egg masses were observed within the wetland but this feature could provide habitat for
amphibians. Additional survey effort would be required to confirm amphibian presence if
development activities are proposed adjacent to this wetland. No large raptor nests were
identified within this polygon during the survey. The habitat does not provide ungulate winter
range habitat as the area has a general slope to the north. The polygon is influenced by edge
effects due to the existing road and CRAB development and therefore does not provide high
value wildlife habitat in the current condition.
Two drainages were identified within this polygon: the swamp wetland outlet Stream 1 and a
drainage fed by surface water from the adjacent CRAB that flows across the west corner of the
polygon. The aquatic features identified within this polygon do not have a direct surface
connection to fish habitat downstream within Myra Creek and are therefore not considered fish
habitat. Management of these features is recommended to maintain the natural hydrological
patterns of the watershed, to protect water quality and to prevent erosion. Recommended
management options are discussed in Section 4.5.

4.3 Green Polygon
The green polygon above the existing quarry is vegetated with young seral stage coniferous
forest. A gravel road in the western corner of the polygon accounts for 3% of the total area.
Several ephemeral drainages are present near the southern boundary of this area. These
drainages are very limited in extent, do not provide fish habitat, and consist of subsurface flow
beneath the existing quarry area. Streams 3 and 4 are low energy seepage drainages but
Stream 5 will require management for erosion and sediment control as it flows over steep
terrain. Management of aquatic drainages is specifically discussed in Section 4.5. Few wildlife
trees were observed within this polygon and the forest contains a relatively low density of
coarse woody debris compared to the other assessed polygons. Some veteran trees were
present in this area that could support large raptor nests but no nests were observed during the
survey. No critical wildlife features were identified within this polygon.

4.4 Purple Polygon
Of the four polygons, this area contains the largest amount of existing disturbance (22%).
There were no watercourses present within the Purple polygon, and Arnica Creek is located at
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least 30 m away from the boundary of the proposed expansion area. The upper slopes and
young seral stage forest provide very little in the way of wildlife habitat potential; however,
multiple wildlife trees are present on the lower third of the slope within the maturing seral stage
forest. This polygon contains low value wildlife habitat due to the previous road development
within the polygon and the Lynx area located on the eastern boundary. Development within this
polygon would not result in a loss of critical wildlife habitat. This expansion area would create a
3.3 ha isolated stand of maturing forest on the west side of the Lynx TDF.

4.5 Potential Impacts to Aquatic Habitat
Works in and around watercourses must also comply with the federal Fisheries Act and the
provincial Water Sustainability Act. Alterations to the bed and banks of a watercourse typically
require Authorization under the Water Sustainability Act; however, such changes are considered
authorized under a Mines Act permit, provided conditions of the permit are met. The federal
Fisheries Act requires that projects avoid causing serious harm to fish unless authorized by the
Minister of Fisheries and Oceans Canada.
As the five stream identified within the assessed polygons at the Myra Falls Mine do not
provide fish habitat management of these features should be focused on the maintenance of
natural hydrological patterns and water quality for the protection of downstream fish habitat. If
development is proposed within the red or green polygons directly adjacent to Streams 1 –5
protection measures should be implemented. This may include collecting and diverting water
around the extraction areas within a constructed channel. Site- and activity-specific plans
should be prepared by a Qualified Environmental Professional to protect water supply and water
quality once development plans are confirmed and prior to any development activities involving
vegetation removal adjacent to these identified streams.
Land development practices near wetlands generally require that a riparian reserve be left
intact along the perimeter of the wetland to maintain the functionality of the feature. The
wetland identified within the red polygon could potentially support amphibian species and
provide breeding habitat. If development activities are proposed within 30 m of this feature
additional survey effort is required to evaluate if this wetland provides critical breeding habitat
for amphibians.
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4.6 Rare or Endangered Species
Only one rare plant species, snow bramble, was mapped as a known occurrence in the
vicinity of Myra Fall Mine. This provincially blue- listed species was not identified within the
surveyed areas and proposed activities within any of the proposed extraction areas will not
impact the described location along a recreation trail associated with the lower reaches of Myra
Creek.
Strathcona Park is included within the potential ranges of several wildlife species noted as
rare including the Vancouver Island marmot, Northern Goshawk, White-tailed Ptarmigan,
Roosevelt elk and Vancouver Island wolverine.
There are no mapped occurrences of the Vancouver Island marmot within the boundaries of
the Myra Falls Mine (BC CDC 2017). No subalpine meadows were identified within the four
surveyed polygons. Due to the restricted range of this very rare red-listed species and the lack
of suitable habitat, marmots are not expected to be present within any areas of the mine.
Development of any of the four areas proposed will not impact this species.
There are no known Northern Goshawk breeding territories located within the boundaries of
the Myra Falls Mine (BC CDC 2017). The habitat present within the four proposed polygons
does provide some trees that are sufficient in size and structure to support a Northern Goshawk
nest but the understory conditions do not provide prime foraging habitat under the canopy. The
site assessment was completed in the early portions of the breeding season (courtship) and if
there was an active nest of this red-listed species within any of the polygons territorial behavior
and alarm calls would have been observed.
The blue-listed White-tailed Ptarmigan is generally found in high elevation habitat such as
alpine or sub-alpine tundra. This habitat type was not identified within the four assessed
polygons. Proposed development within any of these polygons will not impact this species as
the proposed expansion areas are at lower elevations than typical White-tailed Ptarmigan
habitats.
Evidence of the blue-listed Roosevelt elk, such as scat or tracks, was not found during the
survey completed in the four polygons at Myra Falls. Based on the collected habitat data and
topography of the area, the polygons do not provide valuable winter or summer range preferred
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by this ungulate species. Proposed development activities within any of the four polygons will
not impact this rare species.
Sightings of the wolverine on Vancouver Island are extremely rare. Proposed development
activities will result in the loss of potential habitat for this red-listed species however, the Myra
Falls Mine site is surrounded by forested habitat protected within Strathcona Park. As there
have been no sightings of this rare mammal in this area the proposed development activities
within any of the polygons are very unlikely to impact the Vancouver Island wolverine.
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5.0 Recommendations
Habitat data and observations from the field assessment of the four potential expansion
areas within the Myra Falls Mine was evaluated to determine the presence of any
environmentally sensitive species or habitats within these areas. Based on the results of field
assessments, the proposed expansion polygons do not contain high quality ungulate winter
range habitat and do not provide high quality habitat for species at risk that may occur in
Strathcona Provincial Park. Some of the veteran Douglas-fir trees and large wildlife trees
present within the proposed expansion areas have potential to support raptor nests and provide
valuable wildlife habitat; however, no large stick nests were observed during the assessment.
Streams were identified within the red and green polygon areas, as well as a wetland within the
red polygon. If development is proposed within 30 m of these identified aquatic features,
protection measures will need to be implemented. The streams do not provide fish habitat but
maintenance of water supply and water quality is required. The wetland could provide
amphibian breeding habitat and additional surveys would be required to evaluate if this feature
provides critical breeding habitat.
The following are recommendations regarding the four proposed expansion areas at the
Myra Falls Mine within Strathcona-Westmin Provincial Park. These measures should be
implemented to minimize environmental effects of proposed expansion activities.
•

Any vegetation clearing activities should be scheduled outside the peak nesting period of
migratory birds for the region of March 15 to August 15 to prevent the incidental take of
migratory birds, nests or eggs and ensure compliance with the Migratory Birds
Convention Act.

•

Veteran conifers, particularly within the yellow polygon area and around the margins of
the green polygon above the quarry have the potential to support nesting by large
raptors. If proposed works are not initiated within the current breeding season, a followup survey for raptor nests should be conducted prior to vegetation clearing to ensure no
new nests have been established within subsequent breeding seasons.

•

The current proposed polygon boundaries maintain sufficient riparian reserve zones
relative to Myra Creek and Arnica Creek. Any variance to the proposed boundaries that
would result in a reduction of the riparian zones should be reviewed by a QEP to ensure
that there will not be a negative effect to fish and fish habitat.

•

Drainages identified within the proposed expansion areas do not have a direct surface
connection to fish habitat downstream and are therefore not considered fish habitat. No
riparian reserve zone is required around Streams 1 – 5 described in this report, but
protection measures to maintain water supply and water quality will be required if
development activity is proposed within 30 m of these streams.

•

Site- and activity-specific erosion and sediment control plans should be developed and
implemented to ensure the effective protection of downstream water quality.
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•

If expansion proceeds within the red polygon, amphibian surveys should be conducted in
Wetland 1 prior to activities within 30 m of this feature to evaluate potential amphibian
breeding within the wetland.

•

Extraction activities should be focused in locations with previous disturbance history.
For example, the purple and green polygons are already influenced by mine activities
and are less valuable as potential wildlife habitat than the undisturbed areas in the red
and yellow polygons. Final polygon layouts should attempt to minimize the amount of
new perimeter or isolated areas of vegetation created by the expansion.
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Appendix 1: Photos

Photo 1
A view south at the steep
slope within the Core Rack
Area Borrow toward the
yellow polygon area.
Seepage flow emerging at
the toe of this slope, seen
in foreground, is the origin
of Stream 2.

Photo 2
A view south showing
typical vegetation within
the maturing seral stage
forest habitat in the yellow
polygon.
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Photo 3
A view north showing typical vegetation within the pioneer seral stage forest habitat in
the yellow polygon.

Photo 4
A view east showing an example of bedrock substrate near the south and east
boundaries of the yellow polygon.
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Photo 5
A view northeast into the proposed red polygon showing the forest habitat present
within this area.

Photo 6
A view south across Wetland 1 within the red polygon.
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Photo 7
A view east showing sedges growing within Wetland 1 and snags present around the
perimeter.

Photo 8
A view upstream showing the channel of Stream 1 within the red polygon.
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Photo 9
A view south (upstream) along the east margin of the red polygon showing the
constructed channel directing flow to Stream 2.

Photo 10
A view downstream showing the unconfined channel of Stream 2 near Westmin Road.
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Photo 11
A view south showing typical vegetation within the red polygon.

Photo 12
A view north showing an overview of the forest habitat present within the green
polygon area.
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Photo 13
A view north (upstream) showing the channel of Stream 3 near the southern boundary
of the green polygon.

Photo 14
A view north (upstream) showing the channel of Stream 4 near the southern boundary
of the green polygon.
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Photo 15
A view west (upstream) showing Stream 5 flow coming down the gravel road above
the quarry area.

Photo 16
A view south (downstream) within the receiving channel of Streams 3, 4 and 5 at the
south edge of the quarry area. Flow drops over a 75% gradient bank to Myra Creek
downstream.
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Photo 17
A view north showing standing water at the east corner of the green polygon.

Photo 18
A view north showing typical vegetation within the green polygon.
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Photo 19
A view north towards the purple polygon area.

Photo 20
A view downstream from the bridge crossing Arnica Creek.
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Photo 21
A view downslope from a switchback within the Purple polygon.

Photo 22
A view south showing young coniferous trees within the Purple polygon.
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Photo 23
A view south showing typical vegetation within maturing seral stage forest in the
Purple polygon.

Photo 24
Black-tailed deer observed near the southern boundary of the Purple polygon.
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Appendix 8B
Clean Material Sources – Archeaology Assessment Update

556 Harmston Avenue, Courtenay B.C. V9N 2X5 Phone: (250) 897-3853 Fax: (250) 897-3389

February 7th, 2017
Nyrstar Myra Falls
PO Box 8000
Campbell River BC, V9W 5E2

Attention: Nicole Pesonen, Environmental Manager
Re: Archaeological Site Potential Assessment for Nyrstar Myra Falls, Myra Creek
This letter presents the results of an archaeological site potential assessment (also known as an
archaeological overview assessment) conducted by Baseline Archaeological Services Ltd.
(Baseline) within the Myra Creek Valley in an area operated by the Nyrstar Myra Falls (NVI
Mining Ltd). The study area is located south of the City of Campbell River in Strathcona Provincial
Park, southwest of Buttle Lake, on Myra Creek (Figure 1) and includes four smaller proposed
development areas.
The work reported herein consists of an archaeological overview assessment (AOA) as defined in
the British Columbia Archaeological Impact Assessment Guidelines (1998).
Nicole Pesonen of NVI requested that Baseline undertake an archaeological site potential
assessment for the development areas in order to assess the archaeological potential of proposed
core racks area borrow site expansions and quarry sources. Development specific AOAs tend to
be more accurate than large scale AOAs because more detailed information on archaeological site
potential can be based upon specific topographic and environmental features for the particular
development areas.
This report is concerned with determining the potential for archaeological sites. It does not address
potential impacts to traditional use activities and sites by proposed mining operations. As such,
this report does not comprehensively document all First Nations interest in the land. The study was
conducted without prejudice to First Nations treaty negotiations, aboriginal rights or aboriginal
title.
This development specific AOA was completed by conducting an office review of orthographic
maps and by reviewing data present on the remote access to archaeological data (RAAD) website.
In terms of archaeological potential the development areas are located within an area covered by
the GIS-based archaeological site potential model for the Campbell River Forest District developed
by Millennia Research Ltd. under Heritage Inspection Permit (HIP) 2007-0048. This model
indicates the development areas have low archaeological potential.

The development areas are approximately 18 hectares combined, situated on steeply sloped second
growth hillsides. The proposed development areas are located approximately 100 - 500 m from
Myra Creek and 200 - 1000 m from the southwest shore of Buttle Lake at an elevation of
approximately 350 m above sea level (asl). No known archaeological sites are within nor proximal
to the proposed development areas.
When determining archaeological site potential, the following variables were considered: presence
or absence of appropriately-sized old growth western redcedar and/or cypress; presence or absence
of previously known sites; proximity to the shoreline; presence or absence of fish-bearing streams;
and slope.
The nearest previously recorded archaeological site is rock shelter site DlSl-1 located ~40 km
northwest of the proposed development areas on the Heber River. The distance from the study area
to the shoreline precludes potential for the presence of non-culturally modified tree (CMT)
archaeological sites. Past fieldwork in the study area has indicated that the potential for finding
non-CMT sites decreases dramatically as one moves more than 200 m away from the shoreline.
The absence of old growth western redcedar further reduces the potential for CMTs. The absence
of recorded sites in similar settings on relevant lakes (Buttle, Upper Campbell, etc.) also indicates
the low potential for archaeological resources in the area.
Based on the criteria above, no further archaeological work (i.e. field survey) is recommended for
the proposed developments as the area is considered to have low archaeological potential.
Developers and operators should be made aware of the potential of undiscovered archaeological
remains in any surveyed or unsurveyed areas. Archaeological resources are protected under the
Heritage Conservation Act. In the event that unexpected archaeological deposits are encountered
during construction activities the act requires all development activities in the vicinity of
archaeological remains are to be halted so as not to threaten these remains, and to immediately
notify the BC Archaeology Branch.
Please do not hesitate to contact me should you have any questions or concerns.

Regards,

Phil Whalen
Archaeologist
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Figure 1. Location of General Study Area
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Figure 2. Archaeological Potential of Study Area

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community

Appendix 8C
Clean Material Sources – Quarry Expansion Design

