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Executive Summary 
The City of Prince Rupert is anticipating a significant demand on its landbase in association with 
several proposed developments within and adjacent to its city limits. To meet these demands, 
there is a need to understand what land assets are available and what their potential limitation 
may be. McElhanney Consulting Services Ltd. was contracted to complete an environmental 
suitability study of five of these greenfield areas. These sites cover the northeastern and northern 
portion of the City near Seal Cove. The purpose of the project was to identify the potential 
terrestrial and freshwater Valued Components (VCs) and provide a template for filtering potential 
developments that can operate within the identified environmental limitations.  
 
Background research of VCs was initiated as a desktop exercise, including red- and blue-listed 
species of vascular plants, ecological communities, and vertebrates. Those VCs identified were 
limited to their potential occurrence within the study area based on species-specific habitat types. 
Aerial imagery, as well as images from the City of Prince Rupert mapping system, were used to 
identify areas of highest concern due to slope position, topography, vegetation type, and presence 
of watercourses.  
 
Sites were labeled from Site 1 to 5 and assessed over two years: in 2014 on July 24 as well as in 
2015 on July 29, July 30, August 4 and August 10. All sites were composed of open and forested 
wetlands with zonal site components, along with various ephemeral stream systems and channels 
having connectivity to the ocean. No rare or endangered plants or listed ecosystems, and no old 
growth stands were observed. Evidence of wildlife was minimal, primarily in the form of trails 
attributed to coastal black-tailed deer (Odocoileus hemionus sitkensis), but also wolf sign, small 
rodentia species, and bear scat. There was no evidence of high bear activity within the study area. 
No listed amphibians were noted during the fieldwork, but further surveys for the blue-listed 
western toad (Anaxyrus boreas) should be completed given the presence of suitable habitat. 
Fisheries values were noted in three out of the five sites with a predominance of the blue-listed 
coastal cutthroat trout (Oncorhynchus clarkii clarkii) from sampled species. Six streams were 
deemed as fish-bearing, or partially fish-bearing dependent on water level. Half of the ephemeral 
systems encountered in the study area potentially have some level of fish presence in the lower 
reaches directly connected to the ocean depending on water levels. Furthermore, some of the 
ephemeral stream systems would require further sampling in the upper reaches to fully determine 
fish distribution in high water conditions.  
 
The study area was not observed to have any major VCs or listed species and ecosystems of 
concern, except for the presence of the blue-listed coastal cutthroat trout. However, there is also 
the potential that the blue-listed western toad is present within the study area. Both species are 
protected under the provincial Species at Risk Act (2002), as well as the federal Fisheries Act 
(1985) or the provincial Wildlife Act (1996), and therefore will require consideration and 
management during planning and construction phases for development with the project area. 
 
With regard to recommendations for development, the scope of construction impacts evelopment 
were assumed to include clearing, leveling, infrastructure creation, road building, potential 
blasting as well as any downstream impacts of construction. All five sites are suitable for 
development, although Sites 4 and 5 would require the least amount of mitigation and 
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management. The other three sites (Sites 1, 2, and 3) will require environmental planning and 
management to mitigate potential downstream impacts but have no major limitations on 
development. Recommended mitigation measures to include: establishing riparian buffers to 
protect fisheries values, riparian and wetland buffers for wildlife, implementing reduced-risk 
instream timing windows to protect the blue-listed coastal cutthroat trout, water management, 
sediment and erosion control, invasive plant species management, and hazardous waste 
management and disposal. 
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Introduction 
The City of Prince Rupert is anticipating a significant demand on its landbase in association with 
several proposed developments within and adjacent to its city limits. In preparation to meet these 
demands, there is a need by the city governance to understand what land assets are available 
and what the potential environmental limitation may be on development the land. One demand 
anticipated is for large areas suitable for laydown areas, construction camps, and any other 
supporting areas.  
 
As part of an effort to determine the capability of several sites to support such development, the 
City of Prince Rupert contracted McElhanney Consulting Services Ltd. (McElhanney) to initiate 
an environmental suitability study of these areas. Initially, five greenfield sites were identified by 
the City of Prince Rupert as the highest priority sites. These sites cover the northeastern and 
northern portion of the City around Seal Cove.  
 
The purpose of the project was to identify the potential ecological values of each site: identify 
plants, ecosystems, wildlife, and fish potentially present; record their presence; consider potential 
impacts on the site values; and to provide recommendations in order to mitigate any perceived 
potential effects of the planned construction works. This included evaluating fisheries values to 
determine limitations and any further management that may be needed. Ultimately, the purpose 
of the study was to provide a template that can be used to filter potential developments that can 
operate within the identified environmental limitations.  

Study Area 
The project area is within the City of Prince Rupert, British Columbia. Figure 1 below provides the 
approximate geographical location of the five proposed project areas within the city. 
 

 
Figure 1. Location of proposed project areas Sites 1 to 5 (yellow) within the City of Prince Rupert. 

*(Google Earth Images 2015) 
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All five sites sit at low elevations and include various low-lying hills, toes-of-slopes, and valley 
bottom topography. Numerous watercourses can be found throughout the area that flow into 
Prince Rupert harbour, Morse Basin and Seal Cove. Many of the watersheds include city run-off 
and are highly ephemeral. The study area has seen several historical and present-day 
anthropogenic disturbances that affected ecological developments at all five sites resulting in 
forests at various successional stages.  
 
The project area occurs within the limits of the City of Prince Rupert, British Columbia. The City 
of Prince Rupert sits within the North Coast Forest District, located in the Coastal Gap Ecoregion 
within the Hecate Lowland Ecosection. According to the BC Conservation Data Centre (CDC) and 
the Field Guide to Site Identification and Interpretation for the Prince Rupert Forest Region, the 
study area is within the very wet hypermaritime subzone of the Coastal Western Hemlock 
biogeoclimatic zone (CWHvh2) and has an extremely wet climate with very mild winters and little 
snow. This subzone has a very strong coastal influence with an extended growing season and 
historically no water deficit during the average summer. The terrain is mostly subdued and rocky, 
and the vegetation is a mosaic of poor forest and bog, with productive forests restricted to 
moderate and steep slopes or floodplains. Dominant tree species are western redcedar (Thuja 
plicata), yellow cedar (Chamaecyparis nootkatensis), western hemlock (Tsuga heterophylla), 
shore pine (Pinus contorta), and mountain hemlock (Tsuga mertensiana).  

Methodology 
Environmental assessments are based on Valued Components (VCs), which are components of 
the natural environment that are considered by government agencies to have high ecological 
values. Particular components can be found in higher-level provincial resource planning and 
through the Ministry of Environment’s online database: BC Species and Ecosystems Explorer 
(Conservation Data Centre 2015) within the North Coast Forest District. A desktop review was 
completed through the Conservation Data Centre (CDC) for the five sites, researching red- and 
blue-listed vascular plant species, ecological communities, and vertebrates. This in-office 
literature review provided further information and assisted in limiting the list to those plants, 
vertebrates, and ecosystem types that could occur within the study area based on species-
specific habitat types.  
 
The study area was examined through aerial imagery and the City of Prince Rupert mapping 
system with topographical overlay to evaluate habitat types and to determine areas to focus field 
investigations. Aerial photo identification helped determine potential wetlands, rich ecological 
sites, and older forested areas that would provide important habitat for the VCs. Watercourses 
and major drainage systems were noted and had their channel characteristics and fish habitat 
assessed. Field cards based on Resources Inventory Committee (RIC) standards were used for 
stream characterization along with examination of any barriers to fish passage in these systems.  
 
This report provides a summary of vascular plant species, ecological communities, and 
vertebrates of concern based on their occurrence within the study area. Generalized results and 
discussion for vegetative, wildlife and fisheries values are summarized for the study area prior to 
a detailed site-by-site detailed investigation. A complete photo log is included as Appendix I. 
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Plants and Ecosystems 
Rare and endangered plants and ecosystems are usually associated with late seral stage habitats 
and were likely to be found within the least disturbed sections of each site, demanding higher 
focus in such areas during the field assessment. Site characteristics such as slope position, 
aspect, hydrology, and nutrient regime were noted during assessments for ecosystem types. 
These features along with stand characteristics and understory vegetation allowed for 
classification of the ecosystems to site series (Banner et al. 1993). During the ecosystem 
classification process, the site’s level of historical disturbance was factored in to help understand 
the successional changes of present ecosystems and their particular establishment.  
 
A total of 13 red- and blue-listed vascular plant species are identified by the CDC as potentially 
occurring within the region, with only 10 plant species most likely to occur in the study area given 
the presence of suitable habitat (Appendix I. Table 3). The CDC listed a total of 17 red- and blue-
listed ecosystems as potentially occurring within the subzone, although only eight ecosystems 
are likely to occur within the study area (Appendix I. Table 5). All other listed plant species and 
ecosystems were excluded from the assessment based on their occurrences either along 
exposed shorelines or in floodplain sites by major river systems, both of which were not found 
within the study area. 

Wildlife 
Provincial resource management planning in the region has developed ecosystem-based 
management strategies for specific VCs that occur within the study area such as the American 
black bear (Ursus americanus), coastal black-tailed deer (Odocoileus hemionus), northern 
goshawk (Accipiter gentilis laingi), and coastal tailed frog (Ascaphus truei). The CDC identifies a 
total of 26 red- and blue-listed species of the region with only 12 listed species considered as 
potentially occurring within the study area given the type of habitat (Appendix I. Table 5). Other 
listed species for the region were not included considering their habitats were not expected within 
the planned footprint.  
 
Surveys to determine what species of breeding birds utilized the study area for nesting could not 
be completed, as the timing of the field assessments subsequently followed the breeding and 
nesting period from May 15 to July 31. Raptor stick nests were scanned for in the upper canopy 
if any mature or old growth forests or trees were found. Large snags were also of concern within 
the study area for both mammals and birds, and were analyzed for any evidence of use via tracks, 
marks, scat, and residual hairs. 
 
Tailed frog surveys were performed in watercourses where suitable habitat occurred. This species 
is still data deficient and the closest recorded observation is 30 km east of the study area. These 
surveys took place during stream assessments and prior to electroshocking efforts, consisting of 
two qualified MCSL employees scanning the watercourse for 5 minutes each. The scan involved 
looking for tadpoles through visual observation and by flipping substrates. 

Fisheries 
Data records from iMapBC provided information on historic sampling results in the area (iMapBC 
2015). The intent of evaluating fisheries values in the office was to first determine the potential for 
a watercourse to be fish-bearing. Field sampling then confirmed presence/not detected. Fisheries 
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values were determined in the field by assessing rearing, overwintering, and spawning habitat as 
well as electrofishing key areas to determine fish presence. If connectivity to fish-bearing waters 
was suspected, the watercourse was sampled and walked to establish any man-made or natural 
barriers to fish. Watercourses with known fish barriers were sampled upstream of these to 
determine the presence of residents. Watercourses that were known to have barriers, such as 
waterfalls and steep gradients, as well as being ephemeral were not targeted.  

Results 
The following outlines the results of the office based assessment and the initial fieldwork. It 
concludes with a summary table (Table 2) indicating the potential impacts of development on 
Valued Components and considered mitigation. These detailed results are then presented by 
project site. Field assessments were performed mid-summer in both 2014 and 2015: July 24, 
2014 and on July 29 and 30, 2015 and August 4, 2015. Electroshocking efforts took place on 
August 10, 2015. Maps for the study area (Figure 2 and Figure 3) are presented below with some 
key wetland complex findings, labeled watercourses, and fish sampling sites from the field 
assessments at all five sites.  

Plants and Ecosystems 
Observations for listed plants and ecosystem types were made during the field assessments for 
each site. No rare and endangered vascular plants were identified, although there was the 
potential to occur within the study area as there was suitable habitat and many have records of 
occurrence within 50 km of the study area. Most of these species are associated with highly 
sensitive or undisturbed sites such as grassland meadows, wetlands, and intertidal or estuarine 
ecosystems; there were only several scattered microsites of these types. No listed ecosystem 
types were identified within the study area as most are associated with climax or undisturbed 
stands, none of which were found in the study area. Detailed descriptions for ecosystem types 
are included in the discussion for each site. 

Wildlife 
Specific habitats for listed species were considered within the study area during the initial desktop 
exercise, but were not observed during the field assessment. Potential habitat for bears within the 
study area consisted of early spring foraging in wetlands and estuaries with some summer and 
fall foraging habitat in riparian areas. The study area is not known for hosting high bear 
populations due to human habitation. Minimal bear activity was observed, with the potential for 
movement across the study area and foraging on berry patches. Despite the large snags located 
at three of the sites (Sites 1, 2, and 3), all were considered too wet to support denning sites.  
 
Many listed species-specific habitat features were not observed within the study area. Cliff and 
ledge nesting sites were not present on site for the following species: peregrine falcon spp. pealei, 
pelagic cormorant spp. Pelagicus, black swifts, and barn swallows. Band tailed pigeons are 
associated with urban developments, but none were identified. Olive-sided flycatchers were not 
seen or heard, although they expected in the study area given the presence of suitable habitat. 
There were also no signs of the rusty blackbird that nests near wetlands. No great blue herons or 
rookeries were observed at any of the sites. No raptor nests or owl cavities were observed, despite 
the presence of large cedar snags.  
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Figure 2. Map of watercourses for Sites 1 to 4 for development by the City of Prince Rupert. 

 
Figure 3. Map of watercourses for Site 5 for development by the City of Prince Rupert.
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Fisheries 
Sampling results for the entire study area are summarized for each site in Table 1. Fish sampling 
results from electroshocking at Sites 1, 2, and 3. The frequency was set at 30 Hertz for all 
sampling efforts with no mortalities reported during sampling efforts. Coastal cutthroat trout 
(Oncorhynchus clarkii clarkii), trout (Oncorhynchus spp.), and prickly sculpin (Cotus spp.) were 
the only species caught during electroshocking efforts. Juvenile coastal cutthroat trout were the 
predominant species found within the study area.  
 
Table 1. Fish sampling results from electroshocking at Sites 1, 2, and 3. 

Site Stream 

Electroshocking Fish capture 

Catch per 

Unit Effort 
Volts 

(V) 

Time 

(min.) 

Surface 

Area 

(m2) 

Species1 Number 

Average 

Length 

(cm) 

1 Stream 1 445 6 42 CTC 8 5.0 1.33 

2 

Stream 2 100 5 100 T 22 3.5 02 

Stream 3³ 200-350 20 200 CTC 11 6.5 0.55 

Stream 4 200 7 75 N/A 0 N/A 0 

3 
Stream 5 200-400 7 20 CTC 1 20 0.14 

Stream 6 330 5 37.5 CC 1 6 0.20 
•1 Species codes; CTC – Coastal Cutthroat Trout, T – Trout, and CC – Prickly Sculpin Certain fish samples <3cm long 
lacked distinctive marks for visual identification to fully identify to species  
•2 Stream 2 fish capture was unsuccessful via electroshocking, so dip nets were used to capture at lower depths. 
Reported numbers reflect dip net results 
•3 Stream 3 is the combined results from two sample locations in close proximity 
 
Stream 1 was sampled at approximately 75 m upstream of Highway 16. Stream 2 was sampled 
directly downstream of Shawatlans Road for approximately 50 m without any success. 
Electroshocking efforts were restarted at 130 m downstream and proved unsuccessful; the area 
was then sampled using dip nets in shallower stream sections. Stream 3 was sampled in two 
places near Shawatlans Road. One area was located next to a culvert while the other area was 
approximately 30 m down the road nearby a culvert outlet. Results from electroshocking both of 
these sites were combined in Table 1 given the proximity and connectivity. Note that exact 
sampling sites are marked on Figure 2 and 3. Electroshocking of Stream 4 took place where the 
two branches of Stream 4 converge, and at 50 m downstream of the convergence. Stream 5 was 
sampled in the lower reaches near the Azalea Garden Centre on Bellis Road. Two sites were 
sampled approximately 100 m apart with relatively low success rates except for one trout sampled 
in the lower reaches. Stream 6 was sampled in its lower reaches, approximately 20 m upstream 
of the concrete culverts located behind the greenhouses.  
 
Fish-bearing watercourses described below within each site ranged from S3 to S4 stream 
classification (average channel widths ranging from 1.5 m to 5 m), while non fish-bearing streams 
were classified as S6 (less than 3m wide channels). Please refer to Figure 2 and Figure 3 for the 
location and naming of fish-bearing watercourses within the study area.  
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Summary of Valued Components and Mitigation 
Table 2. Summary of VCs and recommended mitigation measures for the proposed development sites.  

Site Vegetation Wildlife Fisheries Mitigation 

1 

 Wetland fen, bogs and swamp 

complexes 

 No red- or blue-listed plants or 

ecosystems observed 

 Evidence of use: Coastal black-tailed 

deer and weasel 

 No amphibians observed 

 No red- or blue-listed species 

observed 

 One fish-bearing watercourse 

 Blue-listed coastal cutthroat trout found in Stream 1 

 Manage for potential amphibian presence (e.g. western toads) during 

construction due to suitable habitat and the number of wetlands. 

 Fisheries management: implement 15-30 m riparian buffers around fish-

bearing watercourses, utilize reduced risk in-stream work windows for 

cutthroat trout from Aug 15-Dec 31 (MWLAP 2005), and best management 

practices surrounding instream works and listed species 

 Manage for potwentially deleterious substance disposal 

2 

 Wetland fen 

 No red- or blue-listed plants or 

ecosystems observed 

 Evidence of use: Coastal black-tailed 

deer and wolf 

 No amphibians observed 

 No red- or blue-listed species 

observed 

 Three fish-bearing watercourses (Stream 2, 3 and 4) 

 Blue-listed coastal cutthroat trout found in Stream 3 

 Numerous ephemeral watercourses that are non-fish 

bearing 

 Manage for potential amphibian presence (e.g. western toads) during 

construction due to suitable habitat and the number of wetlands. 

 Fisheries management: implement 15-30 m riparian buffers around fish-

bearing watercourses, utilize reduced risk in-stream work windows for 

cutthroat trout from Aug 15-Dec 31 (MWLAP 2005), and best management 

practices surrounding instream works and listed species 

3 

 Wetland fen and estuarine marshes 

 No red- or blue-listed plants or 

ecosystems observed 

 Evidence of use: Coastal black-tailed 

deer and black bear, wildlife trails 

 No amphibians observed 

 No red- or blue-listed species 

observed 

 Two fish-bearing watercourses (Stream 5 and 6) 

 Blue-listed coastal cutthroat trout found in Stream 5 

 Numerous ephemeral watercourses that are non-fish 

bearing 

 Manage for potential amphibian presence (e.g. western toads) during 

construction due to suitable habitat and the number of wetlands. 

 Fisheries management: implement 15-30 m riparian buffers around fish-

bearing watercourses, utilize reduced risk in-stream work windows for 

cutthroat trout from Aug 15-Dec 31 (MWLAP 2005), and best management 

practices surrounding instream works and listed species 

 Manage for potentially deleterious substance disposal 

4 

 Wetland bog, fen, and swamp 

complexes 

 Invasive species found 

 No red- or blue-listed plants or 

ecosystems observed 

 No evidence of wildlife use 

 No amphibians observed 

 No red- or blue-listed species 

observed 

 All ephemeral watercourses 

 No fisheries issues 

 Manage for potential amphibian presence (e.g. western toads) during 

construction due to suitable habitat and the number of wetlands.  

 Implement invasive species control measures 

5 
 No red- or blue-listed plants or 

ecosystems observed 

 Evidence of use: Bald eagle present, 

but no nests located 

 No amphibians observed 

 No red- or blue-listed species 

observed 

 All ephemeral watercourses 

 No fisheries issues  
 Manage for potentially deleterious substance disposal 
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Site 1 
Site 1 is located along Highway 16, with the Prince Rupert industrial park to the east across the 
highway (Figure 1). A watercourse (Figure 2: Stream 1) runs down from Mount Hayes and crosses 
Site 1 along its western borders and runs north crossing the highway. This site sits in a shallow 
valley bottom covered by a complex of sloping wetlands at a low and gentle profile with the most 
depressed areas forming small terraces of bog and fen complexes. The shallow valley bottom is 
surrounded by steeper and drier upper slope conifer forests. Anthropogenic disturbances include 
a transmission line right-of-way (ROW) along a portion of the western edge of the site and 
historical logging evidence along the northeastern sections. It is likely that the southern portions 
of the property were not logged due to the vast expanse of both forested and open wetlands. In 
the upper reaches of Stream 1, steel printing sheets were found from local newspapers dating to 
1967 (Figure 4 in Appendix I). These may be coated with a deleterious substance as no 
weathering has occurred and the typeface was still clearly legible.  

Plants and Ecosystems 

The banks in the lower reaches of the stream can be classified as a western redcedar – Sitka 
spruce/foamflower (site series 06), with a young forest stand including a few mature conifers near 
the stream edges. Rock protruded through the steep hill sides indicating submesic to mesic soils 
with a rich nutrient regime. Rich site indicator plant species such as sword fern, lady fern (Athyrium 
filix-femina), salmonberry (Rubus spectabilis), foamflower, skunk cabbage, and devil’s club were 
present along the stream edge (Figure 5). Tree species included Sitka spruce, western redcedar 
and western hemlock. 
 
The majority of the site can be classified between a zonal western redcedar – western 
hemlock/salal (site series 01) and the swamp forest of western redcedar – western hemlock/skunk 
cabbage (site series Ws54) ranging from a shrub stand to a mature forest. Zonal sites had a 
crown closure of 60-80%, occurring at mid slope to lower slope positions where a mesic soil 
moisture and medium soil nutrient regime existed with an understory of large western redcedar 
snags, western hemlock, Vaccinium spp., false lily of the valley (Maianthemum dilatatum) and 
deer fern (Blechnum spicant) (Figure 6). Rich microsites did exist in depressions and near the 
upper reaches of Stream 1 at a lower mesoslope position, where it approaches the ROW, with 
numerous snags, nurse logs, and veterans indicating a mature stand. The stand has 40% crown 
closure with a fairly developed understory of step moss (Hylocomium splendens), queen’s cup 
(Clintonia uniflora), deer fern, skunk cabbage in depressions, oak fern (Gymnocarpium 
dryopteris), rosy twisted stalk (Streptopus roseus), five-leaved bramble (Rubus pedatus), 
dominance of Vaccinium spp. and false azalea (Menziesia ferruginea), western redcedar, western 
hemlock, Sitka spruce, and Amabilis fir (Abies amabilis) (Figure 7). 
 
A forested swamp was located along the western and southern portions of the site surrounding a 
forested bog and fen complex. A large proportion of the Ws54 complex exhibited stunted conifer 
growth due to a higher soil moisture regime. The crown closure reached 90% in certain areas. 
Vegetation noted within the swamp complex included Amabilis fir, false azalea, salmonberry, 
skunk cabbage, and Sphagnum spp., which are all species common to Ws54.  
 
Forested bogs were found and were classified as the common western redcedar – yellow 
cedar/goldthread (site series 11), occurring in a complex of blanket bogs (site series 32) (Figure 
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8). It was dominated by western redcedar, yellow cedar (Chamaecyparis nootkatensis), and 
scattered shore pine (Pinus contorta var. contorta) with a herbaceous layer of Labrador tea 
(Ledum groenlandicum), Sphagnum spp., round-leaved sundew (Drosera rotundifolia), western 
bog-laurel (Kalmia microphylla ssp, occidentalis), leatherleaf saxifrage (Leptarrhena pyrolifolia), 
crowberry (Empetrum nigrum), cloudberry (Rubus chamaemorus), salal, with skunk cabbage in 
depressions. The forested bog was found at a lower mesoslope position. This complex 
surrounded a bog/fen complex with great burnet, white beak- rush (Rhynchospora alba), bog-
rosemary (Andromeda polifolia), red stemmed saxifrage (Saxifraga lyalii), buckbean (Menyanthes 
trifoliate), and Carex spp. in addition to the bog species listed above in site series 11 intertwining 
with the fen. The closest classification that could relate to this wetland complex was the slender 
sedge – white beak-rush (site series Wf53) considering the dominance of white beak rush and 
scarce patches of sweet gale (Myrica Gale) particular to this site’s wetland complexes (Figure 9).  
 
One last microsite ecosystem was found at a toe-of-slope position at the most southern edge of 
Site 1, showing characteristics of a receiving site with a north facing aspect. Plant species found 
on site were Nootka reedgrass (Calamagrostis nutkaensis), hair bentgrass (Agrostis scabra), 
white bog orchid (Platanthera dilatata), slender bog orchid (Platanthera stricta), Indian hellebore 
(Veratrum viride), Carex spp., lady fern, deer cabbage (Fauria crista-galli), and skunk cabbage 
(Figure 10). The area did not appear to have been previously disturbed. This complex could not 
be characterized by any of the known wetland ecosystems and given the subhygric soil moisture 
content and rich nutrient regime observed, and so it was determined be an unclassified wetland 
fen.  
 
None of the red- and blue-listed plants or ecosystems were identified within Site 1. No old growth 
forest sites were found. Overall, the site had equal components of zonal forest ecosystems and 
wetland ecosystems with logging disturbances that could date back over half a century. No 
particular development issues or mitigations were noted for this site given its vegetative values. 

Wildlife 

Large cedar snags were observed during the field assessments and were inspected for wildlife 
evidence (Figure 11). Coastal black-tailed deer pellets and weasel (Mustalidae) scat was found 
near the southwestern edge of the site below a large cedar snag (Figure 12). The cedar appeared 
to have been ripped apart by an animal. This is often the result of a black bear foraging for 
carpenter ants, but no hairs or tracks were found in the area to support this. This area does not 
show any evidence or potential of supporting any of the red- and blue-listed species. No tailed 
frogs were found despite of the presence of a suitable rocky substrate.  

Fisheries 

Stream 1 crosses the transmission line ROW at the western edge of Site 1 and flows northeast, 
exiting at the highway crossing through a 1000 mm culvert (Figure 13). It then becomes 
subterranean downstream of the highway through the industrial park, east of the site, and with a 
gradient greater than 20% creating a barrier between the culvert and the ocean. Thus, all fish 
captured during sampling upstream of the culvert were part of a resident population.  
 
The lower reaches near the highway crossing had steeper banks within an entrenched channel 
(Figure 14). The banks were sloped with a substrate composed of gravels, cobbles, and bedrock. 
Cover was at 25% from overhanging vegetation, such as devil’s club, salmonberry, and skunk 
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cabbage. The gradient was approximately 2% with varying channel widths from 2.5 m to 6m and 
wetted widths from 2 m to 5 m. There are trace amounts of functional small woody debris, 
moderate amounts of functional large woody debris with 40 cm deep pools, reaching 70 cm at 
bankfull. Banks were made up of organics and a young mixed forest stand. Stream coupling 
events were noted upstream along the steep banks. Fish habitat could be rated moderate for 
rearing, low for overwintering due to the lack of deep pools, and low for resident fish spawning 
potential considering the lack of smaller size gravels.  
 
In the upper reaches, at approximately 650 m upstream of the highway crossing, the stream had 
a riffle flow and meandering morphology, with undercut banks and a gravel substrate (  
Figure 15). Wetted width cover was at 70% with a high percentage of functional woody debris and 
some small woody debris. The stream was well confined, with a 1% gradient, a 1.5 m wetted 
width and 2 m channel width. Pool depth was approximately 40 cm, with 1.15 cm at bankfull. The 
banks were made up of fines with riparian vegetation comprised of coniferous forests at a young 
to mature stage, and a diverse understory of herbaceous and shrub species. In these upper 
reaches, stream characteristics would provide good rearing habitat, moderate overwintering 
habitat and good spawning habitat for resident species.  

Site 2 
Site 2 is located between Morse Basin to the east and Highway 16 to the west, just south of Seal 
Cove (Figure 1). The site topography was varied with several knolls and shallow draws that drain 
into Morse Basin. It was suspected that prior to the construction of the City of Prince Rupert, Site 
2 would have seen steadier stream flows with historical maps demonstrating continuous streams 
entering the site. However, with the large amount of channelization that likely took place during 
the city’s construction, the hydrology of the site has been highly altered. Presently, flow in these 
valley bottoms relies heavily on the site’s ability to collect surface water. Further disturbances, 
such as hiking trails and historical logging, may have also affected the hydrology. There was 
evidence of recent culturally modified trees and a wooden homestead that was built near Stream 
4 (Figure 2) by a squatter. An auto-wrecking industrial site was found along the southwestern 
edge of the site. 

Plants and Ecosystems 

Overall, the site was found to be a young to mature zonal forest (site series 01) with an average 
70% crown closure (Figure 16). Drier microsites were notes higher along the hillsides where better 
drained soils occurred with low nutrient regimes. This combination of moisture and nutrient regime 
was demonstrated by low understory diversity and no rich site indicators. Species located within 
these ecosystems included western redcedar, western hemlock, with some Sitka spruce and 
Amabilis fir. The understory included false lily of the valley, Vaccinium spp., northwestern 
twayblade (Listera caurina) and dwarf dogwood (Cornus canadensis). Richer and wetter 
microsites in the depressions also had deer fern and skunk cabbage. At the top of knolls where 
water was not draining, some wetter plateaus could be found producing swamp forest ecosystems 
with skunk cabbage, sphagnum carpets and stunted western redcedar trees (Figure 17).  
 
Two of the richest ecosystems were located along Stream 3 (Figure 18) and at the convergence 
of Stream 4 (Figure 19). These ecosystems are classified as site series 6, similar to Site 1. Both 
sites had a wetter and richer soil moisture regime than zonal sites, given their toe-of-slope 
positions. Plant species found at both sites included devil’s club, salmonberry, deer fern, 
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thimbleberry (Rubus parviflorus), fern-leaved goldthread, false azalea, lady fern, and stream violet 
(Viola glabella). 
 
A small bog/fen system was located near the northern edge of the property and the plant 
composition most closely reflected the shore pine – yellow cedar/tufted clubrush (site series 
Wb53). It was occurring in association with a shore pine – yellow cedar/sphagnum (site series 12) 
forested bog ecosystem (Figure 20). The following species were found onsite: Labrador tea, 
Sphagnum spp., round leaved sundew, bog cranberry, cloudberry, common rush (Juncus 
effuses), several-flowered sedge (Carex pluriflora), Carex spp., and minimal amounts of skunk 
cabbage. 
 
There was also a red alder and salmonberry forest ecosystem that had developed at the southern 
end, around the lower reaches of Stream 2 (Figure 21). This site was classified as a red alder – 
skunk cabbage (site series Ws52), a community successional to conifer forests. The swamp forest 
component of this disturbed site can be found at lower and toe-of-slope positions, near Stream 2, 
where skunk cabbage was evident.  
 
None of the red- and blue-listed plants or ecosystems were identified within Site 2 with no old 
growth forest sites found. Overall, the majority of the site was zonal with rich microsites, and 
several forested swamp areas. No particular development issues or mitigations were noted for 
Site 2, given its vegetative values. Any of the richer sites, normally occurring in valley bottoms 
near streams, would be protected by the stream’s riparian management zones established during 
fisheries values mitigations.  

Wildlife 

Several large redcedar snags were observed within Site 2. These were inspected for wildlife 
presence. One tree was found with a cavity at the base, but no markings, hair or scat were 
observed. Other cedar snags were found, but no evidence of wildlife was observed. Deer pellets, 
as well as wolf tracks and scat, were noted throughout the site, but did not indicate heavy use of 
the area. Stream 2 had suitable tailed frog habitat, but none were observed. No other amphibians 
were noted during the field assessment. No red- or blue-listed species were noted on site. 

Fisheries 

There are two major streams within Site 2, Stream 2 and 3, which had upper reaches that 
extended beyond the site (Figure 2). Another stream (Stream 4) and an ephemeral stream system 
(ESS 1) were found near the northern edge of the property (Figure 2). All watercourses within this 
site had connectivity to the ocean with no observed barriers. 
 
Stream 2 was assessed at 130 m downstream from its Frederick Street crossing, feeding into the 
Ws52 ecosystem and eventually connecting to the ocean (Figure 22). The stream was 
occasionally confined with wetted channel widths ranging from 50 cm to 4 m, and a channel width 
of 20 m due to a shallow yet wide morphology. The stream gradient was 1%. Some large, stagnant 
pools were noted with an approximate depth of 50 cm and silty substrate. There were high 
amounts of overhanging vegetation from salmonberry, skunk cabbage, rushes, and small and 
large woody debris that would potentially provide cover for fish. Crown closure was 10% with a 
young forest stand in riparian areas. Fish presence was expected to be non-existent to low given 
an overall poor habitat where low potential for overwintering existed given the lack of residual 
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pools and the lack of spawning habitat due to the silty substrate and lack of gravels. Rearing 
habitat was rated as moderate due to instream vegetation and the level of overhanging 
vegetation. Nonetheless, fish presence was noted visually and successfully sampled using dip 
nets. 
 
Stream 3 was assessed 260 m downstream from its Frederick Street crossing (Figure 23). It had 
a 3-4% gradient, with a substrate dominated by cobbles and gravels and flowed in a sinuous 
pattern with a riffle morphology. The channel wetted width was 3 m with a channel width of 5 m; 
pool depths were estimated at 50 cm. The watercourse had a few sidebars with an undercut and 
V shaped bank made up of fines. The crown closure was at 45% made up of overhanging shrubs 
and large wood debris providing shade. The riparian forest stand was at a pole sapling to young 
forest stage within a steep valley. Fish rearing habitat was moderate, overwintering was poor to 
moderate, and spawning habitat was moderate. During the initial stream assessment, fish were 
observed jumping in these lower reaches. The upper reaches were sampled near the road and 
had a high abundance of coastal cutthroat trout.  
 
Stream 4 was interwoven with ESS 1 and located along the northern edges of the site with two 
major channels converging at approximately 220 m upstream from the ocean (Figure 24). It had 
an irregular meandering, riffle morphology with an average depth of 10 cm and a bankfull depth 
of 40 cm. Channels were approximately 1 m wide with a wetted width of 50 cm. The substrate 
was composed of fines and gravels with sloped to overhanging banks. There were moderate to 
high amounts of cover made up of large woody debris, overhanging vegetation and undercut 
banks. There were no residual pools visible to provide any rearing or overwintering habitat. 
Overall fish habitat was poor, with moderate value for rearing, low value for overwintering and 
moderate potential for spawning. No fish barriers were observed between the ocean and the 
upper reaches. 

Site 3 
Site 3 sits north of Site 2 between Seal Cove and the residential properties to the west. Its 
topography and history was quite similar to Site 2 with its braided drainage channels collecting in 
shallow valley bottoms and a myriad of similar ecosystems spanning the hillsides. This site is 
steeper than Site 2 with cliff areas and protruding bedrock near the northern edges. There was a 
lower level of use by humans for recreational purposes, except for the area near the lower reaches 
of Stream 5 behind the Azalea Garden Centre, where a well-travelled hiking trail was found. The 
western edges of the site, closest to the residences, were littered with household waste such as 
bed frames.  

Plants and Ecosystems 

Overall, the site was found range from a pole-sapling to young zonal forest occurring at lower to 
mid slope with several rich microsites of sword ferns, deer fern, skunk cabbage, salmonberries, 
and false lily of the valley (Figure 25). Crown closure was approximately 70%. As in Site 2, drier 
microsites were observed at upper slope positions where better drained soil conditions were 
present due to rockier ground; sites ranged from mesic to submesic in soil moisture with evidence 
of poor soil nutrient regime. These sites were dominated by western redcedar and western 
hemlock, as well as areas with some Sitka spruce and Amabilis fir, with an understory dominated 
by Vaccinium spp. (Figure 26). .  
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Swamp forests, designated as Ws54 complexes, were found on plateaus throughout the site with 
stunted western redcedar and an understory dominated by skunk cabbage and pockets of peat 
mosses. These areas had a 40% crown closure with sections at 80% closure. These sites had a 
dynamic hydrological index that gave rise to some of the ephemeral systems on site. 
 
Three other areas within Site 3 possessed particular wetland and estuarine ecosystems. 
Northwest of 11th Avenue East, surrounding the backyards of nearby residential units, a fen 
complex was observed (site series 33) (Figure 27). At the time of the field assessment, the water 
table was high, complicating the full identification of this wetland. There were several plant species 
found onsite such ferns, false lily of the valley, Labrador tea, Sphagnum spp., fern-leaved 
goldthread, lady fern, small-flowered bulrush (Scirpus microcarpus), and other Carex spp.. These 
plant species were also found at the transition zones to a forested bog complex interwoven and 
surrounding the fen, classified as a site series 11 at a subhygric soil moisture regime and poor to 
medium nutrient regime. Tree species noted within the bog complex were redcedar, lodgepole 
pine, and western hemlock. 
 
A well-protected estuarine salt marsh was found near the end of Seal Cove Road with freshwater 
influence from ephemeral stream system 2 (Figure 2: ESS 2 and Figure 28). Grasses and sedges 
were found such as Lyngbyei sedge (Carex lyngbyei), sea arrowgrass (Triglochium maritimum), 
and other Carex spp. Another estuarine salt marsh was found behind the Azalea Garden Centre 
demonstrating tidal influence 30 m upstream from the greenhouses.  
 
None of the red- and blue-listed plants or ecosystems were identified within Site 3 and no old 
growth forest sites were found. Overall, the majority of the site was zonal, although it had a steeper 
topography than Site 2, with scattered rich microsites in depressions and forested swamp areas. 
No particular development issues or mitigations were noted for this site, except for the 
recommended establishment of a 30 m buffer (DFO 1992) around the estuarine marsh. 

Wildlife 

Large cedar snags were observed during the field assessments, and were inspected for evidence 
of wildlife or birds: no hair, feathers, eggshells, markings or scat or other evidence of use was 
noted. Along one of the trails used by wildlife and by hikers, bear scat was noted (Figure 29). The 
Pacific slope flycatcher (Empidonax difficilis) was heard around the site. No tailed frogs were 
observed during the visual survey at Stream 3 despite its rocky substrate. No other amphibians 
were noted onsite during the field assessment. No evidence of any of the other red- or blue-listed 
wildlife species was noted on site. 

Fisheries 

Site 3 was similar to Site 2 in terms of the numerous drainage channel systems created due to 
the raised topography and valley bottoms (Figure 30). An ephemeral stream system 2 (Figure 2: 
ESS 2) was not expected to harbor fish due to several steep drop offs creating a barrier to fish 
movement and were therefore not sampled. There were two watercourses, Stream 5 and 6 
(Figure 2), that converge at an estuarine salt marsh; no fish barriers were observed in either 
watercourse and both were sampled with fish presence confirmed in the lower reaches. However, 
some of the upper reaches of Stream 5 appear to be ephemeral, and fish presence is likely 
dependent on high water levels. 
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The lower reaches of Stream 5 behind the Garden Centre were frequently confined, with regular 
wandering and riffle morphology. The substrate of Stream 5 was dominated by mainly gravels 
with some fines, within a 2 m wetted width to 2.5 m channel width. There was no evidence of 
large pools to provide good overwintering habitat. The banks were sloped and undercut in some 
areas with limited amounts of both functional small and large woody debris. Overall rearing habitat 
was low, overwintering habitat was poor and there was low to moderate spawning potential. One 
large pool was located near the convergence of Stream 5 to Stream 6. Fish sampling resulted in 
only one adult coastal cutthroat trout. 
 
The upper reach of Stream 5 was assessed at 100 m upstream of its convergence with Stream 
6. The ephemeral stream system 3 (Figure 2: ESS 3) feeds the flow at various points in the upper 
reaches of the stream. The watercourse had a step-pool, irregular meandering morphology with 
a gravel and cobble substrate. It had a 3% gradient and was frequently confined with a 1.5 m 
wetted width and a 2 m channel width. Banks were sloped with functional large woody debris, 
some small woody debris, overhanging vegetation in the form of huckleberry, salmonberry, and 
skunk cabbage. Crown closure was 90%. Riparian vegetation consisted of young to mature forest 
stands with a well developed herbaceous and shrub layers. Overall rearing habitat was moderate 
value, overwintering habitat was poor with low spawning potential.  
 
Stream 6 was similar in characteristics to Stream 3. The stream was assessed in the lower 
reaches near the culvert inlets behind the greenhouses. Its right bank differed from Stream 3 in 
that an estuarine marsh wetland was present and stream substrate was made up of fines and 
sands. Otherwise the channel gradient, morphology, widths, depths were identical. Fish sampling 
results had a low catch per unit effort with one prickly sculpin.  

Site 4 
Site 4 can be accessed from the eastern end of Chamberlain Avenue and was located southeast 
of Highway 16. This site is located between two laydown areas to its west and northeast, and a 
residential area to its northwest. The site was divided into two areas with the northwestern half 
sitting on top of a hill forming a wetter ecosystem that gently slopes into the more forested 
ecosystem that steepens as it approaches the highway. Seepage from the wetter ecosystem 
feeds into an ephemeral drainage system (ESS 4) at the bottom.  

Plants and Ecosystems 

The wetter half of the site, located on the hilltop, was similar to Site 1 in terms of rich receiving 
site ecosystem classification, but at a lower structural stage of shrub to pole-sapling than at Site 
1. Forested bog complexes were discovered and classified as site series 11 seeing as they were 
dominated by western redcedar and yellow cedar with a lesser component of lodgepole pine. 
These bogs surrounded and interspersed with a fen (Wf53) (Figure 31). Western hemlock was 
also present in the forested bog/fen complex along with the following: Labrador tea, fern-leaved 
goldthread, peat mosses, great burnet, round-leaved sundew, salal, and buckbean. The hilltop 
also had swamp forest complexes (site series Ws54), with skunk cabbage, peat mosses and 
western redcedar (Figure 32). There was also Sitka spruce, salal, and common horsetail 
(Equisetum arvense), however less abundant. Crown closure was much higher in forested swamp 
complexes at 90% and at a shrub structural stage. 
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The other half of the site consisted of drier, pole-sapling zonal sites with scattered, richer 
microsites located in depressions. The zonal sites had understory species including false azalea, 
ground dogwood, and various Vaccinium spp. These sites were observed from upper to lower 
slope positions with 70 to 80 % crown closure (Figure 33). The richer microsites had skunk 
cabbage, five-leaved bramble, and deer fern. 
 
Two invasive plant species were found onsite: Canada thistle (Cirsium arvense) and St. John’s 
wort (Hypericum formosum). The Canada thistle was found along the western edges near the 
forested swamp areas and the Western St John’s wort in the ditch along Highway 16. These 
invasive species will require management during planning and construction phases to ensure 
there is no further spread to other sites. None of the red- and blue-listed plants or ecosystems, 
as well as old growth stands, were identified within Site 4. Overall, the site had equal components 
of zonal forest and wetland ecosystems. Invasive species mitigation would be required to prevent 
the further spread of these species. No other particular development issues or mitigations were 
noted for this site given its vegetative values. 

Wildlife 

There was no evidence of wildlife or high value habitat observed during the field assessment. No 
red- and blue-listed species were identified on site. No large cedar snags or mature trees existed 
at Site 4 that would provide potential habitat for birds of prey, or large mammal foraging or 
denning. Despite the occurrence of wetland complexes and suitable habitat, no amphibians were 
observed.  

Fisheries 

Similar to Site 2 and 3, Site 4 is scattered with seepage, or an ephemeral stream system (ESS 
4), that feeds into one main drainage ditch at the bottom of the hill along Highway 16. (Figure 34). 
It had a sinuous, riffle morphology with a 2% gradient. The substrate was silty with undercut 
banks. Riparian vegetation was found at the pole-sapling structural stage with limited overhanging 
vegetation of skunk cabbage, false azalea and deer fern. There was no connectivity to fish-
bearing waters where seasonal dry off could occur preventing the survival of fish. Due to this lack 
of connectivity, the area was not sampled for fish presence and was labeled as non fish-bearing 
on Figure 2.  

Site 5 
Site 5 is located at the end of George Hills Way near a boat launch (Figure 3). It has a steep 
topography that starts near a residential belt on Ambrose Avenue and quickly drops towards the 
Prince Rupert Harbour. The site has seen some early 20th century logging. Several ephemeral 
streams start from the residential areas and flow downstream towards George Hills Way. These 
streams collect in ditches near a large parking lot and likely filter through the substrate as 
connectivity to the ocean could not be established during the site investigation. The site had a 
large amount of rock and several exposed cliffs along its northern edge. The combination of rocky 
soils and a steep topography allows for good drainage onsite.  

Plants and Ecosystems 

Site 5 was a predominantly young stand that can be separated into two main types: zonal and the 
drier western redcedar – yellow cedar/salal (site series 03). The zonal ecosystems are located in 
the southern portions of the site and at lower slope positions, with a small amount of Sitka spruce 
present. The understory was dominated by salmonberry and lily of the valley, with some rosy 
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twisted stalk, false azalea, Vaccinium spp., and Oregon beaked moss (Kindbergia oregano). Rich 
microsites were scattered with deer fern and spiny wood ferns. The drier western redcedar – 
yellow cedar/salal ecosystems were situated along the northern edges of the site and on top of 
the cliff edges overlooking the Prince Rupert Harbour (Figure 35). The understory was dominated 
by false azalea with some Vaccinium spp., salal, Pacific crab apple (Malus fusca), and western 
coral root (Corallorhiza maculata ssp. mertensiana). There were richer microsites with various 
ferns such as spiny wood fern, lady fern, deer fern, and sword fern. Disturbed areas in the 
southern portion of the site, adjacent to the residential units, had an abundance of salmonberries 
and some elderberry.  
 
None of the red- and blue-listed plants or ecosystems, as well as old growth stands, were 
identified within Site 5. Household waste was observed near the residences and will require 
management and disposal of potentially deleterious substances. No other particular development 
issues or mitigations were noted for this site given its vegetative values. 

Wildlife 

Stream 7 was surveyed for tailed frogs as it had suitable habitat due to its rocky substrate, but no 
juveniles were found. There were several bald eagles (Haliaeetus leucocephalus) observed closer 
to the boat docks, but no nests were located within the site. No other signs of wildlife or any of 
the red- and blue-listed species was noted on site. 

Fisheries 

Three main streams were located in the southern half of the site. The first stream (Figure 36: 
Stream 7) had a confined, cascading-pool morphology with sloping to undercut banks. It had a 
bedrock substrate and some gravel with a 10% gradient. The channel width was 2.5 m with a 
wetted width of 0.5 m. The crown closure was 95% and did not provide any cover from large 
woody debris. This stream could be classified as non fish-bearing given its lack of connectivity to 
other fish-bearing streams or the ocean. Overall the values for fish habitat for rearing, 
overwintering, and spawning was poor to nil. 
 
The second stream (Stream 8) was frequently confined with a straight riffle morphology with some 
undercut banks. It had a silty substrate and some exposed gravel with a 5% gradient. The channel 
width was 3 m with a wetted of 0.5 m. Crown closure was 70% with no opportunity for cover within 
the channel. Once again, fish habitat was rated low to nil, exhibiting ephemeral properties void of 
any connection to fish-bearing habitats.  
 
The third stream (Stream 9) was straight with a riffle morphology. It had a 1.5 m channel width 
with a wetted width of 1 m. The gradient was approximately 5% where the assessment took place, 
but dropped off dramatically further downstream before exiting into the ocean. This stream would 
constitute as poor fish habitat where rearing, overwintering, and spawning habitat was low to nil. 
This stream was also non fish-bearing, exhibiting ephemeral characteristics given the amount of 
instream plant establishment. 
 
Other smaller ephemeral streams and seepages fed into the main channels of Streams 7 and 8. 
None of the streams exhibited connectivity to the ocean or other fish-bearing habitats further 
upstream and were not sampled for fish presence. 
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Discussion 

Plants and Ecosystems 
Although no red- or blue-listed plants or ecosystems were noted during the assessment within 
any of the sites, the project area had the potential for occurrence given suitable habitat and nearby 
occurance records. The timing of the field assessments may have precluded when some of the 
rare and endangered vascular plant species could have been identified due to being later in the 
growing season; focused surveys should be completed in those environmentally sensitive areas 
upon determination of the location of the development footprint during the planning phases. The 
lack of climax stands and the continual high level of disturbance are likely causes for an absence 
in the listed ecosystem types, as many are associated with highly sensitive or undisturbed sites. 
Furthermore, listed plants may have difficulty in establishing due to the high level of disturbance, 
which was evidenced in the presence of invasive species at Site 4.  

Wildlife 
The majority of the project area did not provide suitable habitat for listed wildlife species. The lack 
of evidence of use by wildlife is likely due to location of the project area within the city’s limits, 
either adjacent to or surrounded by both residential and commercial properties, as well as the 
level of historic and current disturbance. The majority of wildlife sign was from coastal black-tailed 
deer (Sites 1, 2, and 3); this species is prolific along the coast, are highly adaptable and habituate 
easily to human presence and development. The low bear presence observed (Site 3) during the 
field assessment is likely due to the project area being situated within the city’s limits, even though 
suitable foraging habitat was present throughout the study area in the form of berry-producing 
zonal stands, forested and non-forested wetlands, and skunk cabbage swamps.  
 
The study area has suitable nesting habitat for both migratory and resident bird species, and a 
large number of snags for raptor nesting sites, although no nests were observed during fieldwork. 
The only bird species noted was the Pacific slope flycatcher (Site 3), a migratory species, and a 
bald eagle (Site 5). The timing of the field assessment may have been a factor in the lack of sign 
as the migratory breeding bird period occurs from May 1 to July 31, and fieldwork occurred from 
late July to early August in both 2014 and 2015.  
 
Although there are no records for tailed frogs within the project area, and the closest known 
occurrence is 30 km east, surveys were still completed as this species is data deficient regarding 
range. However, it is likely that they do not occur within the project area since there was minimal 
amounts of suitable habitat present. Conversely, the blue-listed western toad was not observed 
during the field assessments even though suitable habitat was present and the timing of fieldwork 
overlapped with their breeding period from May 1 to August 31. 

Fisheries 
Fish presence results indicated that the majority of the watercourses encountered in the study 
area are fish-bearing and dominated by the blue-listed coastal cutthroat trout. No salmonid 
species were identified within any of the watercourses within the project area, even in 
watercourses that had connectivity to fish-bearing waterbodies without barriers to movement. 
Lastly, the results from the sampling numbers and the habitat assessments indicate that the fish-
bearing watercourses do not appear to be highly productive or contain significant rearing, holding, 
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over-wintering or spawning habitat. Fish-bearing watercourses will require management and 
mitigation measures during the planning and construction phases of developing Sites 1, 2, and 3. 
Sites 4 and 5 had no fisheries issues as watercourses on these sites had a combination of the 
following: lacked connectivity to fish-bearing watercourses or the ocean, had barriers to fish 
movement present, and were ephemeral in nature. These two sites are the best option for 
development from a fisheries perspective due to the absence of fish and the ephemeral nature of 
watercourses present.  
 
Resident fish were expected in Stream 1 (Site 1) rather than anadromous fish, as the lower 
reaches below the highway become subterranean, creating a barrier for fish passage from the 
ocean. The presence of the blue-listed coastal cutthroat trout indicates that this is a resident 
population. Furthermore, the lack of salmonids species during sampling confirms that the highway 
culvert, or steap drainage structure downstream of it, is acting as a barrier to upstream fish 
movement between the ocean and the highway.  
 
Although the fisheries habitat values within Stream 2 (Site 2) were low, no barriers to fish 
movement were observed and as such trout were observed and captured via dip net. During the 
initial stream assessment of Stream 3 (Site 2), fish were observed jumping in the lower reaches. 
The upper reaches were sampled near the road and demonstrated a high abundance of coastal 
cutthroat trout. This meant fish were able to travel upstream without obstruction and Stream 3 
was deemed as fish-bearing. Despite the lack of success capturing fish in the upper reaches 
Stream 4 (Site 2), fish presence could not be rulled out given the downstream connectivity to the 
ocean and the lack of barriers. Therefore, it is expected that the lower reaches could harbor fish 
while the upper reaches would only carry use potential associated with seasonal high water when 
water levels would increase connectivity. Stream 4 was labelled as fish-bearing in the lower 
reaches while its upper reaches were marked as ‘Suspected fish-bearing’ as can be seen in 
Figure 2. ESS 1 that feeds into Stream 4 was not suspected to have fish given its ephemeral 
nature. 
 
Site 3 had only two watercourses, Stream 5 and 6, which were expected to be fish-bearing as 
they had connectivity to an estuarine marsh, low gradients, and lacked barriers. Sampling was 
restricted to the lower reaches due to watercourse characteristics and had confirmed fish 
presence. The upper reaches of Stream 5 were suspected to be fish-bearing with a similar 
situation to Stream 4 (Site 2) where fish habitat was poor, but due to a lack of known barriers and 
a low gradient, a high water event would potentially allow for fish passage. Stream 6 was noted 
as fish-bearing for its entire length given its lack of barriers, low gradient, and connectivity to the 
ocean. Given the ephemeral nature of ESS 3, this was classified as non fish-bearing.  

  



Environmental Suitability Assessment of Proposed Development Sites, Prince Rupert, BC. 

 19 October 2015 

Conclusions and Recommendations 
The majority of the study area was found to be a younger zonal forest interspersed with swamp 
forests and wetlands. Riparian and wetland sites had the highest diversity of plant species and 
would be considered of highest value within the study area. No forests at an old growth structural 
stage were found. Rich microsites were found within depressions and at toe-of-slope locations 
throughout the study area. Overall, the study area was found to be highly disturbed due to 
historical factors and current recreational use, which lowers the potential for any sensitive plant 
species and ecosystems to occur. Two invasive plant species were found at Site 4, requiring 
mitigation measures as per the BC Weed Control Act (1996) and Weed Control Regulation (1985), 
to prevent further spread during construction. Best management practices is to ensure machinery 
arrives onsite in clean working order and is thoroughly cleaned between sites, as well as proper 
management of waste disposal.  
 
Wildlife presence within the study area was minimal, with the majority of evidence of use from 
coastal black-tailed deer, with some signs of wolf, small rodentia species, and black bear. Older 
stands and wetlands provide forage potential for coastal black-tailed deer within the study area. 
Site 1 has a higher occurrence of mature stands and wetlands that could potentially provide some 
cover and forage than any other site. Suitable foraging habitat for black bears was present 
throughout the study area in the form of berry-producing zonal stands, forested and non-forested 
wetlands, and skunk cabbage swamps. Although cedar snags were found within the study area, 
most were too wet to provide denning habitat and no evidence of use was observed. Management 
strategies for deer focus on protecting mature and old growth forests that provide snow and rain 
interception, and thermal and security cover. Management strategies for bears include providing 
some level of forested retention adjacent to wetlands and swamps with forage cover. Since there 
was low to moderate use by both deer and bears within the study area, it is recommended that 
some management of designated wetlands be implemented by reducing impact through the 
retention of forested buffers, particularly at Site 1 where older stands exist. Waste management 
is also recommended during the construction and operation phases of any development to avoid 
attraction and habituation of wildlife.  
 
Although no listed bird species or raptor nests were identified during the assessment, construction 
activities at any of the sites should consider the potential presence of breeding birds between 
May 15 and July 31. The provincial Wildlife Act (1996) and the federal Migratory Birds Convention 
Act (1994) protects birds, their nests, and eggs from harm. Mitigation for breeding birds includes 
nesting surveys prior to clearing and construction within all habitat types during the breeding 
period.  
 
Despite the lack of visual observation of any amphibian activity during the field assessment, it is 
recommended that some level of discretion be present during the construction phases given the 
large number of wetlands and suitable habitat within the study area. In particular, there is the 
potential that the blue-listed western toad is present within the project area since it has widespread 
distribution within the region; it is protected under the Wildlife Act and the provincial Species at 
Risk Act (2002). This species requires consideration during the planning and construction phases 
between May 1 and August 31 during migration to and from breeding sites. Mitigation for 
amphibians, with an emphasis on this species, includes completing surveys in wetland areas to 
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determine if these are utilized as breeding sites, as well as vigilance during clearing and grubbing 
activities.  
 
Fisheries values were moderate for the study area given the presence of fish found in three out 
of the five sites, as well as the presence of the blue-listed coastal cutthroat trout at Sites 1, 2, and 
3. Sites 4 and 5 have only ephemeral, non fish-bearing watercourses and are therefore the best 
options for development with regards to fisheries values. Further sampling is recommended to 
fully determine the extent of fish presence in Streams 4 (Site 2) and 5 (Site 3). The blue-listed 
coastal cutthroat trout is protected under the Species at Risk Act and federal Fisheries Act (2013). 
Mitigation to reduce impacts to this species include implementing general best management 
practices as per the Standards and Best Practices for Instream Works (MWLAP 2004) and 
utilizing the reduced risk in-stream work window for works between August 15 to December 31 
(MWLAP 2005). In areas where fish presence was confirmed or potential was found, varying 
riparian management zones (RMZ) ranging from 15 to 30 m are required dependent on stream 
classification and surrounding anthropogenic habitation or development (DFO 1992). In a 
residential/low density area the minimum leave strip, or the RMZ, should be 15 m from the high 
water mark. If the development is of an industrial nature or a multi-dwelling development, the 
leave strip increases to 30 m. It is recommended that during construction, flow to the lower 
reaches of these ephemeral systems not be interrupted to avoid fish entrapment. If flow must be 
interrupted, fish salvaging efforts should be undertaken. Onsite water management during 
construction and during site operation is recommended to avoid any erosion and/or sedimentation 
issues.  
 
Given the amount of household garbage as well as the suspected deleterious substances around 
the sites, hazardous waste disposal should be considered prior to, or concurrent to, development. 
In addition, overall waste management would be required during the construction and operation 
phases of any potential development, to ensure that bears and other wildlife are no attracted to 
the sites. Lastly, management of water run-off and sediment and erosion control will be required 
at and adjacent to all fish-bearing watercourses. 
 
In conclusion, the study area was not observed to have any major VCs or listed species and 
ecosystems of concern, except for the presence of the blue-listed coastal cutthroat trout. 
However, there is also the potential that the blue-listed western toad is present within the study 
area. All five sites are suitable for development, although Sites 4 and 5 would require the least 
amount of mitigation and management during both planning and construction phases. The other 
three sites (Sites 1, 2, and 3) will require some level of planning, management, and mitigation 
measures, but have no major set-backs or limitations on development. It is recommended that 
future planning include further investigation into fish presence in the upper reaches of streams, 
and their ephemeral systems, at Sites 2 and 3, as well as amphibian breeding surveys at all five 
sites. Recommended mitigation measures include the protection of fisheries values through the 
establishment of riparian buffers that also benefits wildlife, reduced-risk instream timing windows, 
water management, invasive plant species management, and hazardous waste management and 
disposal. 
 



Environmental Suitability Assessment: Five Potential Development Sites in Prince Rupert, BC 

 21 October 2015 

References 
Banner, A., W. MacKenzie, S. Haeussler, S. Thomson, J. Pojar, and R. Trowbridge. 1993. A field Guide to 

Site Identification and Interpretation for the Prince Rupert Forest Region. Land Management 

Handbook Number 26. Research Branch of Ministry of Forests, Victoria, BC. 281p. 

Department of Fisheries and Oceans. 1992. Land Development Guidelines for the Protection of Aquatic 

Habitat. Habitat Management Division. 129 pp. [http://www.dfo-mpo.gc.ca/Library/165353.pdf]. 

Accessed September 22, 2015.  

Fisheries Act. Government of Canada. 1985. [http://laws-lois.justice.gc.ca/eng/acts/f-14/]. Accessed 

August 18, 2015. 

iMapBC. Government of British Columbia. 2015. [http://maps.gov.bc.ca/ess/sv/imapbc/]. Accessed 

September 28, 2015. 

MacKenzie, WH and JR Moran. 2004. Wetlands of British Columbia: a guide to identification. Research 

Branch, BC Ministry of Forests, Victoria, BC. Land Management Handbook Number 52. 

Migratory Birds Convention Act. Government of Canada. 1994. [http://laws-lois.justice.gc.ca/eng/acts/M-

7.01/]. Accessed August 18, 2015. 

Ministry of Water, Land, and Air Protection. 2004. Standards and Best Practices for Instream Works. WLAP 

BMP Series. Ministry of Water, Land and Air Protection, Ecosystem Standards and Planning, 

Biodiversity Branch. [http://www.env.gov.bc.ca/wld/documents/bmp/iswstdsbpsmarch2004.pdf]. 

Accessed September 30, 2015. 

Ministry of Water, Land, and Air Protection. 2005. Skeena Region: Reduced Risk In-stream Work Windows 

and Measures.  

 [http://www.env.gov.bc.ca/wsd/regions/ske/wateract/work_windows_measures_030205.pdf]. 

Accessed September 30, 2015. 

Province of British Columbia Species and Ecosystems Explorer. Government of British Columbia. 2015. 

Ministry of Environment. [http://a100.gov.bc.ca/pub/eswp/]. Accessed September 28, 2015. 

Species at Risk Act. Government of Canada. 2002. [http://laws-lois.justice.gc.ca/eng/acts/s-15.3/]. 

Accessed August 18, 2015. 

Weed Control Act. Province of British Columbia. 1996. [http://www.bclaws.ca/EPLibraries/ 

bclaws_new/document/ID/freeside/00_96487_01]. Accessed August 18, 2015. 

Weed Control Regulation. Province of British Columbia. 1985. [http://www.bclaws.ca/Recon/ 

document/ID/freeside/10_66_85]. Accessed August 18, 2015. 

Wildlife Act. Province of British Columbia. 1996. [http://www.bclaws.ca/EPLibraries/bclaws_new/ 

document/ID/freeside/00_96488_01]. Accessed August 18, 2015. 



Environmental Suitability Assessment: Five Potential Development Sites in Prince Rupert, BC 

 22 October 2015 

Appendix I – Listed Valued Components 
Table 3. Listed Rare and Endangered Vascular Plants for the Project Area. 

Plant Latin Name Listed 

Lesser saltmarsh sedge Carex glareosa var. amphigena Blue 

Graceful arrow-grass  Triglochin concinna Blue 

Gmelin’s sedge Carex gmelinii Blue 

Dwarf bog bunchberry Cornus suecica Blue 

Kamchatka spike rush Eleocharis kamtschatica Blue 

Flowering quillwort Lilaea scilloides Blue 

Bog adder’s-mouth orchid Malaxis paludosa Blue 

Menzies’ burnet Sanguisorba officinalis Blue 

Dotted saxifrage Micranthes nelsoniana var. carlottae Blue 

White-lip rein orchid Piperia candida Red 

 
Table 4. Listed Ecosystem Types for the Project Area. 

Ecosystem type Latin Name 
Site 

Series 
Listed 

Sitka sedge – Pacific water-parsley 
Carex sitchensis – Oenanthe 

sarmentosa 
Wm50 Blue 

Sitka sedge/peat-mosses Carex sitchensis/Sphagnum spp. Wf51 Red 

Northern mannagrass Fen Glyceria borealis Fen - Blue 

Sweet gale/Sitka sedge Fen Myrica gale/Carex sitchensis Wf52 Red 

Western redcedar – Sitka 

spruce/skunk cabbage 

Thuja plicata – Picea 

sitchensis/Lysichiton americanus 
13 Blue 

Western redcedar – Sitka 

spruce/devil’s club Very Wet 

Hypermaritime 2 

Thuja plicata – Picea 

sitchensis/Oplopanax horridus Very 

Wet Hypermaritime 2 

07 Blue 

Western redcedar – Sitka 

spruce/sword fern 

Thuja plicata – Picea 

sitchensis/Polystichum munitum 
05 Blue 

Western hemlock – Sitka spruce/lanky 

moss 

Tsuga heterophylla – Picea 

sitchensis/Rhytidiadelphus loreus 
04 Blue 
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Table 5. Listed Wildlife Species for the Project Area. 

Plant Latin Name Listed 

Northern goshawk, laingi subspecies Accipiter gentilis laingi Blue 

Western toad Anaxyrus boreas Blue 

Coastal tailed frog Ascaphus truei Blue 

Great blue heron spp. fannini Ardea herodias fannini Blue 

Olive-sided flycatcher Contopus cooperi Blue 

Black swift Cypseloides niger Blue 

Rusty blackbird Euphagus carolinus Blue 

Peregrine falcon spp. pealei Falco peregrinus pealei Blue 

Barn swallow Hirundo rustica Blue 

Western screech owl spp. kennicottii  Megascops kennicottii kennicottii Blue 

Band-tailed pigeon Patagioenas fasciata Blue 

Pelagic cormorant Phalacrocorax pelagicus Red 
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Appendix II – Selected Site Photographs 
 

 

Figure 4. Site 1: Steel sheets for newspaper printout from 1967 with potential deleterious paint. 

 

Figure 5. Site1: View of right bank (site series 06 ecosystem) with a young forest stand, view to the west. 
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Figure 6. Site1: Mature to young forest stands at a young forest structural stage near the southern edges 
of site development, view to the south. 

 

Figure 7. Site1: Richer zonal site near the upper reaches of Stream 1, view to the west. 
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Figure 8. Site1: Site series 11 and 32 of forested and blanket bog complexes, view to the south.  

 

Figure 9. Site1: Site series Wf53, view to the southwest. 
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Figure 10. Site1: Wetland clearing at toe-of-slope along southern edge, view to the west. 

 

Figure 11. Site1: Large western redcedar snags. 
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Figure 12. Site1: Mustelidae species scat found near a large cedar snag near the southwest edge of the 
study area. 

 

Figure 13. Site1: Upstream view of Stream 1 from culvert outlet crossing Highway 16 on the eastern 
edge. 
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Figure 14. Site1: Upstream view of Stream 1 in the lower reaches approximately 75 m upstream of the 
highway crossing. 

  

Figure 15. Site1: Upstream view of upper reaches of Stream 1. 
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Figure 16. Site 2: Example of the zonal forest system near ESS 1, view to the northeast. 

 

Figure 17. Site 2: Example of forested swamp Ws54. 
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Figure 18. Site 2: Richer site series 06 sitting in valley bottom at Stream 4 convergence, view upstream of 
drainage system to the southwest.  

 

Figure 19. Site 2: Site series 6, view upstream of Stream 3 to the southwest. 
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Figure 20. Site 2: Wb53 to the east of ESS 1, view to the east. 

 

 

Figure 21. Site 2: Ws52 upper slope representation near the lower reaches of Stream 2, view to the east. 
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Figure 22. Site 2: Downstream view of Stream 2, 180 m from Frederick Street crossing. 

 

Figure 23. Site 2: Upstream view of Stream 3, 280 m from Frederick Street crossing. 
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Figure 24. Site 2: Upstream view of Stream 4. 

 

Figure 25. Site 3: Rich microsites, view to the northeast. 
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Figure 26. Site 3: Upper slope, drier microsite components with Vaccinium spp. understory. 

 

Figure 27. Site 3: Site series 33 fen wetland complex as the forested bog complex starts, view to the east 
towards residences. 
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Figure 28. Site 3: Sea arrowgrass and the estuarine marsh, with freshwater influence from one of the 
ESS 4 watercourses, view to the northeast. 

 

Figure 29. Site 3: Bear scat along a wildlife/hiking trail. 
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Figure 30. Site 3: Stream 5 upper reaches, upstream view. 

 

Figure 31. Site 4: Fen/bog complex, with the Wf53 sweet gale, lodgepole pine, and yellow cedar 
characteristics. 
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Figure 32. Site 4: Ws54 with western hemlock, western redcedar and skunk cabbage near the Wf53 
ecosystem, view to the northeast. 

 

Figure 33. Site 4: Zonal site, shrub structural stage mid to lower slope, view to the northeast. 
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Figure 34. Site 4: ESS 4 in the upper reaches, upstream view. 

 
Figure 35. Site 5: Young forest at crest slope position, view to the north. 
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Figure 36. Site 5: Stream 7 bedrock and gravel substrate, upstream view. 


