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EXECUTIVE SUMMARY 

The Project comprises construction of a shore access barge ramp for (1) loading spoil for transfer 

to the Point Grey in-water Disposal at Sea site under authorization from Environment and 

Climate Change Canada, and (2) to import aggregates. The Project location is the north shore of 

the Fraser River, to the south of 2320 Rogers Avenue, Coquitlam, BC. Foreshore lands and an 

adjacent water lease area are to be leased from the Vancouver Fraser Port Authority. 

The barge ramp structure involves the installation of 20 in-water piles and 2 upland piles. 8 of 

the in-water piles will provide mooring (dolphins) for barges, with the remaining piles 

supporting a 36 m long fixed bridge and a 26 m ramp. The prefabricated ramp will be attached to 

the steel girder and prefabricated concrete deck bridge, and the bridge and ramp structure are 

both to be above the Vancouver Fraser Port Authority shore protection design water level. Work 

and structures present below the high water mark will be limited to installation of the 20 in-water 

piles; the 2 upland pile abutments will be constructed entirely above the high water mark.  

This assessment identifies potential and known use of the Project location by fish and Species at 

Risk, assesses the potential impacts of the Project, and proposes appropriate mitigation and 

offsetting measures. The shallow intertidal area in which the barge ramp is proposed provides 

foraging habitat to white sturgeon and serves as a migration route for salmonid fry, though its 

value as rearing habitat appears limited due to a lack of habitat complexity, aquatic or riparian 

vegetation. The Project design minimizes the footprint of disturbance within the water, and does 

not present a barrier to fish migration. Mitigation measures (e.g. timing, marine mammal 

observers, vibro-piling, silt curtains) manage the likelihood and/or severity of HADD or fish 

death, and a sandy beach foreshore area is proposed as offsetting for the area to be occupied by 

piles (approximately 15 m2) and for the reduction in existing disturbed but potential riparian area 

associated with the upland abutments and access road.   

The piles and the presence of barges at the proposed ramp (during low tide and when 

significantly loaded) have the potential to cause localised scour and sediment deposition, as 

detailed in a Tetra Tech Letter of Opinion. A one year monitoring programme is proposed in 

order to evaluate the magnitude of any scour associated with the piles and use of the ramp. 

Should significant scour be observed during the monitoring programme, it will be addressed 

through installation of scour protection structures and/or further limiting use of the barge ramp 

by loaded barges when water is at or nearing low tide. 
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1. INTRODUCTION 

Phoenix Environmental Services Ltd. (‘Phoenix’) has been retained by Active Earth Engineering 
Ltd. to conduct a Fish and Fish Habitat Impact Assessment for a shore access barge ramp 

construction project (‘the Project’), proposed to be located within the foreshore area south of the 
property 2320 Rogers Avenue, Coquitlam, BC.  

This report is required because the Project will involve installation of piles below the high-water 

mark, which constitutes a temporary disturbance to fish habitat and a small but permanent 

alteration to fish habitat through the footprint of the piles. Part of the purpose of this report is to 

obtain sufficient information to characterise the habitat at and near to the Project site, including 

determination of proximity of potential species at risk habitats and of highly productive or 

sensitive habitats or features. 

This report will, with regards to the Project: 

 Describe the existing environmental context at the Project location; 

 Describe the proposed Project, including construction methods and timing; 

 Detail potential impacts associated with the Project and propose mitigation measures to 

minimise negative impacts; and 

 Determine residual impacts and propose appropriate offsetting.  

 

2. EXISTING ENVIRONMENTAL CONTEXT 

2.1 FIELD ASSESSMENT 

Phoenix attended the Project site together with Claudio Bianchini (R.P.Bio, Species-at-Risk and 

Wildlife specialist) on August 6, 2019, under dry, clear weather, with only a light breeze. The 

site visit occurred during the ebb tide, allowing access to the intertidal foreshore area. In brief, 

the proposed fill area of the barge ramp is located on a gently-sloping intertidal foreshore of the 

Fraser River, approximately 30 – 40 m east/upstream of an existing rip-rap armoured shore 

accommodating an existing ramp. In this location the intertidal foreshore (high-water mark to 

low-water mark) is approximately 10 – 15 m wide and, beyond a loose gravel berm, the upland 

area comprises a flat, gravel-covered industrial yard. 

Substrates of the gently-sloping intertidal foreshore area consist of gravel and pebble, 

predominantly under 30 mm diameter, which thin in areas to reveal the underlying sand. There 

are numerous larger rocks (c. 150 – 300 mm diameter) scattered along the intertidal foreshore, 

and near the high-water mark is an accumulation of drifted large woody debris. Historical piles 

indicate long-term industrial use, and various debris (concrete, tires, bricks, fabrics, rope) were 

regularly encountered. No vegetation was present within the intertidal foreshore of the proposed 

barge ramp location, nor was aquatic vegetation visible within the Fraser River at this location. A 

small patch of Carex spp. was present in the intertidal foreshore upstream (east) of the Hydro 

lines and gas line. 
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Above the high-water mark and accumulation of drifted wood is a loose gravel berm vegetated 

primarily with dense Himalayan blackberry and tansy. Most of the area of gravel berm is devoid 

of trees, with a few apple trees and black cottonwood saplings present at the western end of the 

berm. Farther east, near to the Hydro lines, several mature black cottonwood trees are present – 

no indications of raptor nests were observed in 2019 nor in more recent observations (July 2020). 

Above the high-water mark and near to rip-rap placed for the existing ramp to the west, vertical 

banks of approximately 1.5 m in height are present, indicating erosion associated with storm 

and/or freshet events. 

Upland of the gravel berm the area is flat and gravel-covered, and is devoid of vegetation with 

the exception of patches of grass. East of the proposed Project location are hydro lines crossing 

the Fraser River and a submarine gas pipeline crossing. Indications of human use of the shore 

area included several firepits and chairs.  

Wildlife observed during the Phoenix site visit comprised glaucous-winged gulls, European 

starlings, song sparrows, and Northwestern crows. No nests were observed, with the exception of 

a deteriorated stick nest on a metal plate atop a pile approximately 400 m southeast of the Project 

location (anchoring the log booms).  

In addition to an assessment of the Project site, Phoenix conducted a brief assessment of nearby 

Dawes Hill Creek – a channelised tributary to the Fraser River with the confluence located 

approximately 185 m downstream (west) of the proposed location of the barge ramp. Dawes Hill 

Creek is classified as a Class A (red-coded) fish-bearing stream with headwaters in a network of 

channels located among the Highway 1 – Lougheed Highway interchange. As it approaches the 

Fraser River, Dawes Hill Creek is an approximately 10 m wide linear watercourse, flowing south 

between aggregate/cement yards and passing through several culverts, each around 15 m in 

length. As observed during low tide and dry weather, a channel varying between 1 and 4 m 

winds through muddy substrates and, farther upstream, small benches vegetated with grass, 

purple loosestrife, and mosses. Beyond the tidal influence, algae were present in the slow-

moving water and, closer to the Fraser River, the channel contains coarse woody debris. At the 

confluence with the Fraser River, the muddy sediments form a small mudflat. The riparian 

vegetation of Dawes Hill Creek comprises black cottonwood, roses, snowberry, Himalayan 

blackberry, reed canary grass, and purple loosestrife.  

2.2 DESKTOP REVIEW 

The following resources were consulted to inform this assessment of the habitats and species 

potentially present or potentially impacted by the Project: The Government of Canada Species at 

Risk Public Registry; the DFO Aquatic Species at Risk Map; the BC Habitat Wizard Stream 

Reports and Fish Points; the BC Conservation Data Centre (CDC) iMap; the BC Species and 

Ecosystems Explorer; and the City of Coquitlam mapping service ‘QtheMap’. Although the 

focus of this report is fish and fish habitat, semi-aquatic and terrestrial species that are potentially 

present or potentially impacted have also been assessed and are discussed below. 

Consultation with other professionals and stakeholders included:  
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• Consultation with Claudio Bianchini (R.P.Bio, Species-at-Risk and Wildlife specialist) 

for expert advice, a CDC iMap search, and assessment of the likelihood of identified 

species to be impacted by the Project; 

• As part of the VFPA consultation process, valuable habitat input was provided by 

Musquem, Cowichan, and Kwikwetlem First Nations;  

• A review of the potential for Western painted turtle presence by Environment and 

Climate Change Canada; and 

• Discussions with VFPA Aquatic Specialist Trevor Andrews. 

Phoenix attempted to but were unable to meet with the Fraser River Sturgeon Conservation 

Society. Consultation of their online resources facilitated access to valuable information 

regarding sturgeon in the Fraser River. 

 Species at Risk – Critical Habitat and Known Occurrences 

A search of Critical Habitats and of Species and Ecosystems at Risk Occurrences (including 

historical occurrences) was conducted using CDC iMap, with a 2 km diameter buffer centred at 

the Project location, and by review of the area on DFO Species at Risk map. The findings are 

discussed individually below, and include aquatic and terrestrial species: 

Western Painted Turtle – Chrysemys picta bellii (Pacific Coast population) 

Two proposed Critical Habitats for Western Painted Turtle are present within 2 km of the Project 

location. One is located approximately 1 km northeast of the Project location, associated with 

habitat within Colony Farm Regional Park. The other is immediately west of the Project location, 

associated with habitat along Dawes Hill Creek and Mundy Creek. This latter proposed Critical 

Habitat is mapped up to and including most of the riprap armouring of the existing barge ramp 

immediately west of the Project. As such, this proposed Critical Habitat extends to within 

approximately 40 m of the proposed barge ramp, as shown in Figure 1. 

The proposed Dawes Hill Creek Critical Habitat in the vicinity of the Project location is not 

deemed to be suitable habitat for Western Painted Turtle. The Critical Habitat comprises a 150 m 

buffer placed around known occurrences/habitats for Western Painted Turtle, and not all habitat 

within the Critical Habitat buffer is necessarily suitable. Examples of “clearly unsuitable habitat” 
in the SARA Recovery Strategy for Western Painted Turtle (2018) include existing infrastructure 

(extensive artificial surfaces, high-traffic paved roads), saltwater, non-traversable topography, 

and large-flowing rivers. The area concerned comprises riprap armouring below concrete lock 

block retaining walls, in an area of shoreline that is subject to strong flows. Between this area 

and the known habitat are heavy industrial uses (cement and aggregate plants), haul roads, and 

an existing barge ramp operation. Although Dawes Hill Creek itself appears to be suitable 

habitat, the area in close vicinity to the Project location is not. The other proposed Critical 

Habitat, at Colony Farm, is separated from the Project by a large area of heavy industrial uses, 

including numerous high-traffic roads. 
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The Project location itself does not provide suitable habitat for Western Painted Turtle. Although 

the substrates along the shoreline appear suitable for potential nesting sites, the regular tidal 

inundation and the strong flows (evident in the eroded banks) make use of this area unsuitable 

for Western Painted Turtle. 

As such, the Project does not appear likely to present any negative impacts to Western Painted 

Turtle or their habitat. Environment and Climate Change Canada have reviewed the information 

within this report regarding Western painted turtles and agree that the biophysical attributes for 

Western painted turtles are not present within the Project footprint. 

Oregon Forestsnail – Allogona townsendiana 

Oregon forestsnail Critical Habitat has been established both east and west of the Coquitlam 

River within Colony Farm Regional Park, approximately 1.25 km northeast of the Project 

location. Over 200 individuals were found in this location in 2015, and at least 670 observed in 

2010. Colony Farm Regional Park is predominantly open fields and wetland complexes, with 

considerable stinging nettle, shrubs, and tall grass. The area between Colony Farm and the 

Project is heavily industrialised, and the Project location contains no suitable Oregon forestsnail 

habitat. As such, the proposed Project is not deemed likely to impact Oregon forestsnail. 

Great Blue Heron – Ardea herodias fannini 

A great blue heron colony has been present on the southeast shore of the mouth of the Coquitlam 

River, which is approximately 1.75 km east of the Project location. This colony has been known 

to contain more than 100 active nests in a large stand of black cottonwood trees. Closer to the 

Project location, suitable great blue heron colony is limited. There are insufficient trees for 

colony nesting, and the Project location does not provide good foraging habitat. The proposed 

Project is not deemed likely to impact great blue heron populations. 

White Sturgeon - Acipenser transmontanus (Lower Fraser River Population) 

This CDC iMap occurrence refers to the entire Fraser River (i.e. does not involve a particular 

occurrence within 2 km of the Project Location). Information related to potential occurrences of 

white sturgeon is included in the following section. 

Green Sturgeon – Acipenser medirostris 

Green sturgeon are mapped on the DFO Aquatic Species at Risk Map as being found or 

potentially found in the Fraser River in several disjunct patches, including at the Project location. 

The Project location is one of several discontinuous patches thought to be within the distribution 

of Green Sturgeon, based on Huff et al. (2012). The study modelled potential habitat based on 

observations of Green Sturgeon from Baja Peninsula to the Bering Sea (none at or near the 

Fraser River) and oceanographic data (temperature, dissolved oxygen, currents, depth, etc.), and 

predicted that in the waters around Vancouver there is a low probability for Green Sturgeon to be 

present in winter and fall and a moderate probability in spring and summer (see above cited 

study, supplementary figures). Green Sturgeon are predominantly a marine-dwelling species 

which spawn and overwinter in rivers. No known spawning or overwintering locations are 

known within the Fraser River, and this species is usually confined to marine or estuarine waters. 
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It is deemed unlikely that Green Sturgeon would be present near the Project location, especially 

during the scheduled works in winter. 

Due to the lack of information regarding green sturgeon in freshwater, and the expected 

similarities between this sturgeon and the white sturgeon when in freshwater habitats, the 

assessment of and measures proposed for white sturgeon (see following sections) are deemed to 

also be applicable to green sturgeon, though the likelihood of green sturgeon presence is 

considered lower. 

Green-Fruited Sedge - Carex interrupta 

An occurrence of green-fruited sedge was recorded in 2004 at 10 m east of Nelson Creek, below 

the Fraser Mills sawmill. This location is approximately 1.7 km west of the Project, and the 

sedge was located on the tidal shore in compacted sand. There are no tidal flat habitats or 

otherwise suitable habitats for green-fruited sedge at the location of the Project, and the Project is 

not deemed likely to impact this species.  

Masked Secured Occurrence(s) 

Several Species and Ecosystems at Risk are subject to persecution or harm from the public, and 

records of their occurrences are not publicised. Such masked secured occurrences were present 

within 2 km of the Project location. Phoenix obtained information pertaining to these 

occurrences and assessed the likelihood of impacts associated with the Project. The Project was 

deemed to pose no likely impact to the Species at Risk and, as such, no further information 

regarding the occurrences is presented.  

 Species at Risk – Potential to Occur 

The preceding section addressed known occurrences of Species at Risk. Species at Risk without 

known occurrences near the Project location, and other important species (e.g. salmonids and 

game fish, Provincially-listed species), are addressed here. A Habitat Wizard Stream Report 

provided a list of all recorded fish species within the Fraser River, of which those species listed 

Federally under Schedule 1 of the Species at Risk Act (SARA), or Provincially as either Red or 

Blue, were assessed. In addition, protected species identified by the BC Species and Ecosystems 

Explorer as potentially present within the Metro Vancouver region were assessed, as were the 

species listed as found or potentially found nearby as per the DFO Aquatic Species at Risk Map.  

Assessment of the potential for Species at Risk or Provincially-listed species to be impacted by 

the Project involved consideration of the typical habitat preferences, ecology, phenology, and 

distribution of the species (including point observations), as well as the biophysical 

characteristics of the Project location and proposed changes. Table 1, below, details those species 

determined to be potentially present at or near the location of the Project. Following this, species 

that are deemed to have moderate or high potential to occur near to the Project are addressed 

individually. 

Table 1. Listed species potentially occurring near or at the Project location 

Scientific Name English Name Status Potential to Occur near Project 
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Provincial Federal 

Acipenser 

medirostris 

Green Sturgeon Blue SC Low: Marine species, not known to spawn or rear in 

Canada. Rarely observed in Fraser River, but listed by 

Aquatic SAR map as potentially at Project location. 

Acipenser 

transmontanus 

(Lower Fraser 

River population) 

White sturgeon Red NA High: Adult presence nearby typically in deep waters; 

spawning unlikely but juvenile and adult presence 

recorded in shallow waters at Project location 

Catostomus 

platyrhynchus 

North mountain 

sucker 

Blue SC Low: Fraser observations upstream of Chilliwack. 

Clear, cold creeks and small/medium rivers. Young in 

weedy backwaters and side channels. 

Hybognathus 

hankinsoni 

(Pacific group) 

Brassy minnow Blue NA Low: Associated with slow water; backwaters and 

sloughs. Observed near Port Mann Bridge 

Notropis 

hudsonius 

Spottail shiner Red NA Low: Only occurrence outside northeast BC is Maria 

Slough. Spawns over riffles and sandy shoals of lakes. 

Oncorhynchus 

clarkii clarkii 

Coastal cutthroat 

trout 

Blue NA Moderate: Found throughout Lower Fraser including 

tributaries south of Project; remains in small streams 

for 2-3 years before seaward migration.  

Oncorhynchus 

clarkii lewisi 

Westslope 

cutthroat trout 

Blue SC Low: Requires cool, clean water, found in large 

shaded pools with slow waters.  

Rhinichthys 

osculus 

Speckled dace Blue E Low: Thought to be restricted to Kettle-Granby 

system, one occurrence upstream of Hope. Slow, 

shallow water; inactive in winter 

Salvelinus 

confluentus 

Bull trout Blue NA Low: Cold water (<12oC), complex streams with deep 

pools, shaded, LWD. Observed near Quesnel 

Spirinchus 

thaleichthys 

Longfin smelt Blue NA Low: Observed near Kirkland Island, 1979. Spawns 

over sandy gravel, rocks, aquatic plants, close to 

ocean in brackish water. 

Thaleichthys 

pacificus 

Eulachon Blue NA High: Mobile eggs and hatchlings flushed through 

Fraser River estuary. Spawning locations variable, 

may include shallow sandy Project location 

Oncorhynchus 

spp.  

Pacific salmonids -- -- High: Salmon fry likely to migrate through Project 

location toward sea. Older fish likely use deeper 

centre of Fraser River  
 

Federal Status: E = ENDANGERED: A species facing imminent extirpation or extinction. T = THREATENED: A species that is likely to 
become endangered if limiting factors are not reversed. SC = SPECIAL CONCERN: A species of special concern because of characteristics that 

make it is sensitive to human activities or natural events. NA = No Status 

Provincial Status: Red = extirpated, endangered, or threatened; Blue = special concern. 

 Species Deemed Likely to Occur at Project Location 

White Sturgeon - Acipenser transmontanus (Lower Fraser River Population) 

The Lower Fraser River population of white sturgeon is designated as Threatened by COSEWIC 

and is provincially Red-Listed, though this population is not currently protected under SARA. 

Analyses of data collected via sampling and tagging several thousand sturgeon annually indicate 

that the abundance of sturgeon in the lower Fraser River has been declining since 2004. In 

particular, the abundance of late juveniles (0.60 – 0.99 m fork length) has declined by an 

estimated 76 % between 2003 and 2018 (Challenger et al 2019, Nelson et al 2019). However, 

despite low juvenile recruitment rates, the abundance of mature adults is considered sufficient to 

improve recruitment, should impacts to sturgeon and their habitat be reduced and environmental 

conditions improved (Challenger et al 2019). 
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Although there remain knowledge gaps with regards to white sturgeon ecology, particularly 

relating to juvenile movements, considerable research efforts have resulted in population-level 

recommendations for their protection, which includes the protection of overwintering, spawning, 

and juvenile rearing habitat. In addition, protection of spawning and rearing areas for typical 

prey species (including salmonids and eulachon for late juveniles and adults, macroinvertebrates 

and fish eggs for early juveniles) is considered important for white sturgeon preservation 

(Challenger et al 2019, Fisheries and Oceans Canada 2014). Consideration of the proposed 

development’s impacts therefore includes identification of any spawning, overwintering, rearing, 
and migration habitat used by white sturgeon, as well as similar consideration for typical prey 

species (see below: salmonids, eulachon). 

 

White sturgeon spawning areas in the lower Fraser River are known to occur in the gravel 

deposition zone, with spawning typically associated with large side channels or stream 

confluences. The known spawning sites exhibit deep, high velocity water and coarse substrates 

(Jackson et al 2018, Johnson et al 2017, Fisheries and Oceans Canada 2014) and spawning is 

associated with the freshet, from late spring to early summer. Although 45 potential spawning 

sites have been surveyed by sidescan sonar since 2013, these surveys are thought to account for 

less than 42 % of spawning sturgeon (Johnson et al 2017). The location of the proposed 

development is within the sand deposition zone and, though it features high velocity water and 

moderately coarse substrates, appears too shallow for spawning based on observations elsewhere 

in the lower Fraser River. Two mature-sized individuals were observed near to Douglas Island 

during sonar investigation of potential spawning sites, but this location was not revisited during 

the study (Johnson et al 2017). As such, although the proposed development itself is not 

physically consistent with suitable spawning habitat, spawning might occur in deeper waters near 

the Pitt River confluence (approximately 3 km from the subject Site). 

  

White sturgeon are generally expected to overwinter in deep depressions with slow currents, and 

concentrations of individuals have been observed at particular known locations. As there does 

not appear to be individual fidelity to overwintering sites (Jackson et al 2018), it is possible that 

individuals opportunistically seek deep water. Near to the proposed development, the abutment 

pools of Port Mann Bridge and waters around Douglas Island are known overwintering sites 

(Fisheries and Oceans Canada 2014), suggesting that sturgeon would be concentrated here 

during the winter months. Although white sturgeon are essentially sedentary during winter, some 

movement can still occur (Jackson et al 2018, Glova et al 2009). 

 

Larval white sturgeon are thought to disperse from spawning grounds through nocturnal drift and 

hiding in interstitial spaces, with dispersal over 180 km downstream recorded (McCabe and 

Tracy 1994 in: Fisheries and Oceans Canada 2014). Juveniles feed benthically on 

macroinvertebrates, small fish, and fish eggs, and by age 1+ adopt habitat preferences resembling 

those of adults (Fisheries and Oceans Canada 2014). As sturgeon grow, the proportion of fish in 

their diet increases, and the Lower Fraser River population preys upon migratory salmonids and 

eulachon, apparently undertaking extensive migrations themselves to track these prey sources 

(Fisheries and Oceans Canada 2014). Protection of salmonid and eulachon spawning and rearing 

areas is therefore thought to be an effective protection for white sturgeon (Challenger at al 2019). 
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Mapping of white sturgeon sampling, capture data, and habitat and spawning locations in the 

South Coast Region is available in the draft SBOT (Stewardship Baseline Objectives Tool). This 

resource indicates that adult and sub-adult habitat is found on the south of the Fraser River 

opposite the proposed development location, and that juvenile, sub-adult, and adult habitat can 

be found around Douglas Island to the east (see Figure 1). In addition, this resource indicates the 

presence of two Eulachon spawning sites – at Sapperton, 3.5 km to the west, and at the mouth of 

the Pitt River, 4.5 km to the east of the proposed development.  

 

 
Figure 1: Summary of draft white sturgeon habitat in vicinity of Project location, obtained from SBOT 

(Stewardship Baseline Objectives Tool; interactive maps available online) with location of the subject Project 

Site superimposed.  

The location of the proposed development, a shallow gravel and sand intertidal area with high 

velocity flows, does not present conditions typically associated with spawning, overwintering, or 

foraging behaviours of white sturgeon. Adult and juvenile sturgeon are typically found in deeper, 

slow moving waters (with the exception of spawning in the gravel reach of the Fraser River) and, 

when found in shallower waters, juveniles were associated with slow flowing areas with fine 

substrates (Jackson et al 2018, Johnson et al 2017, Fisheries and Oceans Canada 2014, Glova et 

al 2009). However, because juvenile white sturgeon are caught in water depths of less than 5 m 

within the lower Fraser River (Glova et al 2008, 2009) it remains possible that white sturgeon 

could pass at or near the proposed development site. Several sampling locations for juvenile 

sturgeon are located near to the proposed development: although most returned no catch, two 

juveniles were caught in the centre of the Fraser channel and downstream of Port Mann in April 

2007.  

 

Musqueam consultation revealed that both adult and juvenile white sturgeon are present within 

the direct project area, and that sturgeon have been observed in the area as recently as October 

2019. As such, although the biophysical attributes of the proposed development location do not 

represent expected sturgeon habitat, it appears that sturgeon do use this area. Though the 
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literature suggests that the likelihood of detection is low, sturgeon appear likely to transit through 

or nearby the proposed development location and, as such, measures to mitigate impacts to both 

juveniles and adults must be incorporated to the Project.  

 

Potential impacts of the proposed development include the construction stage (piling below high-

water) and any alteration of benthic habitat that may result from localised changes in scour (as a 

result of pile and/or barge presence). Impacts to sturgeon are considered both directly and 

indirectly via their prey species, and as such any impacts of scour to the local macroinvertebrate 

community might be transmitted to sturgeon. Mitigation measures should include:  

 

 During the construction and maintenance phases, activities should be timed to coincide 

with the period of reduced activity in winter, and observers should be employed to watch 

for potential sturgeon in the location, immediately before and during active works in 

water.  

 Monitoring the magnitude of scour that occurs because of pile and barge presence. 

Monitoring frequency should be appropriate for the conditions, such that more frequent 

monitoring is required where scour is expected to be greatest (e.g. during freshet, if 

barges are present during low tide). Monitoring should include regular observations of 

localised scour at the piles and barge location, as well as less frequent observations of the 

surrounding area (e.g. downstream to assess potential sediment deposition). 

 

Eulachon - Thaleichthys pacificus 

Eulachon are provincially Blue-Listed. Although spending 95 % of their life in the ocean, 

eulachon return to freshwater to spawn. Spawning typically occurs between March and mid-May 

in the Fraser River and, although the location of spawning areas varies each year, the locations 

are generally found downstream of Mission and as far downstream as Deas Island. After 

spawning occurs in shallow sandy or gravelly waters, fertilised eggs are flushed downstream 

during incubation. As sand adheres to the egg, eggs can become anchored. As such, much of the 

river bottom can be considered spawning habitat. However, egg and larval densities have been 

observed to be significantly greater on the north side of the Fraser River at New Westminster, 

which may be due to spawning locations in the vicinity of the numerous tributaries farther 

upstream on the north of the Fraser (Hay et al 2002; Perrin et al 2003; COSEWIC 2011). 

As the Project location is on the north of the Fraser River, it is within an area through which high 

densities of egg and larval eulachon are expected to pass during April and May, with peak 

outmigration likely occurring in mid-May (Fisheries and Oceans Canada 2020). In addition, its 

shallow waters, sandy substrate, and the variable nature of eulachon spawning areas suggest that 

this could be used as a potential spawning site. Kwikwetlam and Musquem First Nations have 

both noted use of the Project location by eulachon, including with reference to spawning habitat. 

Impacts to eulachon can be mitigated by avoiding construction activities during the period of 

eulachon spawning and flushing of eggs to the ocean (i.e. spring, early summer). The presence of 

the proposed piles and barge are not expected to result in impacts to eulachon migration as they 

are not expected to act as a barrier to the mobile eggs and larval eulachon. As the proposed 

Project footprint is small, any potential impacts to eulachon spawning, if this area is used as 
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such, are expected to be insignificant. However, the reduction in area associated with the 

footprint of the Project should be offset through provision of enhanced sandy beach habitat. 

Pacific salmonids - Oncorhynchus spp. (Chinook, chum, coho, coastal cutthroat, pink, sockeye, 

steelhead) 

The salmonid populations using the area near the Project location are not currently listed 

Provincially or Federally, with the exception of the Provincially Blue-listed coastal cutthroat 

trout (Onchorhynchus clarkii clarkii). However, all of these salmonids are considered of high 

importance ecologically, commercially, and culturally. There is considerable variability both 

among and within Pacific salmon species regarding their use of the lower Fraser River. This 

includes: those that migrate immediately following emergence and pass through the lower Fraser 

River to reach coastal waters as fry (e.g. pink and chum salmon, Widgeon Slough ‘river-type’ 
sockeye; Grant et al 2011; Fisheries and Oceans Canada 2019); those that migrate to and reside 

in rearing habitats within estuarine waters (e.g. some chinook and coho; Groot, 1991); and those 

that only pass through the lower Fraser River after spending one to three years in tributaries 

farther upstream (e.g. ‘stream-type’ chinook, ‘lake-type’ sockeye; Groot, 1991; COSEWIC 

2017).  

Despite the variability, there are general documented patterns in salmonid use of and movement 

within large rivers such as the Fraser. Adult salmonids generally return to the lower Fraser in 

summer and fall, and spawn in tributaries in fall and winter. As there are multiple stocks within 

each species that migrate at differing times, this represents an extended period with adult 

salmonids moving upstream through the lower Fraser River. However, the adult fish are not 

expected to use shallow intertidal foreshore areas such as that at the Project location. Rather, the 

principal concern, as it relates to the Project, is the seaward migration of juvenile salmonids 

following emergence or a period of residency.  

Knowledge of salmonid life histories and ecology suggests that fry may use the shallow waters 

of the Project location for transit toward the ocean, but it appears unlikely that this area offers 

significant value as rearing habitat due to its lack of habitat complexity and aquatic or riparian 

vegetation. Migrating fry are expected to prefer the edges of large rivers, whereas fingerlings and 

smolts migrate in higher velocity water near the river centre (Healey, 1991). Though juvenile 

chinook appear to occur in all substrates, depths, and velocities, their abundance increases with 

smaller particles size, and shallower, slower waters. Juvenile salmon residing in estuarine or 

large river environments are typically found around back eddies, fallen trees, undercut root, or 

bank cover (Healey, 1991). The shallow, sandy substrates of the Project location appear likely to 

provide migrating fry with a degree of protection from predation as they migrate, on account of 

the water depth, but there is little other refuge or shelter in the Project area.  

These general patterns inform an assessment of the potential impacts associated with the 

proposed Project. As the Project location is a shallow edge of the Lower Fraser with moderately 

coarse particle size, little riparian vegetation and no apparent aquatic vegetation, it is unlikely to 

have significant value as rearing habitat, but is likely an important migration route for fry. 

Although most of the smaller juvenile seaward migration is expected to occur in spring, many 

Chinook and river type Sockeye are still expected to be migrating in late summer (Healey 1991, 

Grant et al 2011). As such, the least risk window for this portion of the Fraser River (between 
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June 16 and February 28) still retains some risk of impact to juvenile salmon populations, such 

as the Widgeon Slough sockeye that migrate soon after emergence and may use areas on the 

north of the Fraser, such as the Project location, during their migration in spring and summer.  

Potential impacts of the proposed development are likely limited to the construction stage. 

Permanent alteration is minimised as the piles are not considered to present a barrier to 

migration, there does not appear to be any aquatic vegetation in the immediate area, and the 

upland vegetation to be removed is only present on or adjacent to a constructed berm set back 

from the high water mark (predominantly Himalayan blackberry, tansy). Although migrating 

juvenile salmonids are not expected to forage benthically to the degree of white sturgeon (see 

above), there may be some small-scale ongoing disturbance to salmonid food sources (e.g. 

chironomid larvae) associated with localised scour, if found to be present. As such, the 

mitigation measures for Pacific salmonids should include: 

 

 During the construction and future maintenance phases, activities should be timed to 

avoid the seaward migration of fry (concentrated in spring and early summer); 

 To further reduce the likelihood of direct impacts, wherever possible, work should be 

conducted between dawn and dusk (fry typically migrate during the night; Healey 1991); 

and 

 Monitoring the magnitude of scour that occurs because of pile and barge presence. 

Monitoring frequency should be appropriate for the conditions, such that more frequent 

monitoring is required where scour is expected to be greatest (e.g. during freshet, if 

barges are present during low tide). Monitoring should include regular observations of 

localised scour at the piles and barge location, as well as less frequent observations of the 

surrounding area (e.g. downstream to assess potential sediment deposition). 

 

Marine mammals  

Harbour seal – Phoca vitulina 

The Pacific population of harbour seals is not currently at risk due to its status at or above 

historical levels. Harbour seals are often seen on rocky islands, sandy beaches, and mudflats, and 

are common in coastal waters, bays, and estuaries of the Strait of Georgia. While most of the 

harbour seal diet comprises gadids (e.g. hake) and forage fish (e.g. herring; Majewski et al. 

2018), they regularly consume salmonids and eulachon during the spawning migrations, and are 

known to occur upstream of New Westminster in the eulachon spawning period (COSEWIC 

2011). In addition, harbour seals are the only marine mammal in BC that has been documented 

feeding on salmon smolts in freshwater: this included consumption of chum, coho, steelhead, and 

Chinook fry (Christensen and Trites 2011). As such, harbour seal activity in the lower Fraser 

River does not appear to be restricted seasonally, and should be expected in the vicinity of the 

Project even outside of spawning runs. 

California Sea Lion - Zalophus californianus 

California sea lions are not currently considered at risk, with their numbers expanding in 

California. Only male California sea lions disperse into Canadian waters from the coastal waters 

of Mexico and California, arriving in British Columbia in fall and departing in spring. In 
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southern BC these male California sea lions often share winter haul-outs with Steller Sea Lions 

and, during the spring eulachon run, individuals of both species congregate in the lower Fraser 

River (with individuals observed up to 35 km upstream of the mouth; COSEWIC 2013).  

Steller Sea Lion – Eumetopias jubatus  

Steller sea lions are SARA listed as Special Concern due to their few breeding colonies in BC. 

Populations reside year-round in Canadian waters, typically being found within 15 km of shore 

in summer but ranging over 200 km from shore in winter, following well-defined seasonal 

movements. When not foraging, Steller sea lions can be observed hauled-out on rocks, docks, 

etc. and haul-out locations are often used year-round or regularly utilised during winter. Steller 

sea lions congregate in estuaries, including the Fraser River, for the eulachon run in spring and 

the salmon runs in fall (COSEWIC 2013). Although sea lions may occasionally be as far 

upstream as the Project location in spring (California and Steller) and fall (Steller), they are not 

expected to reside in this location in large numbers. Measures to mitigate potential impacts to 

these species are the same as those proposed for protection of harbour seals, given the 

similarities among pinnipeds. 

River otter – Lontra canadensis 

The river otter is not SARA listed, and is considered secure (Yellow-listed) by the Province. 

They typically inhabit streams, lakes, and ponds, but can also be found in estuaries and on the 

coast. River otters feed opportunistically on aquatic animals, including fishes, turtles, insects, 

and amphibians, and are active year-round. They rest on haul-out sites and use existing burrows 

or other terrestrial shelters as dens (BC Species Explorer). The potential for den habitat near to 

the Project location is limited by its industrial uses, and due limited connectivity to other areas 

(busy industrial roads, strong river flows) it is not considered likely that this species would be 

present at the Project location. 

Killer whale – Orcinus orca  

Orca are not known to inhabit freshwater, and it is not expected that orca would travel upstream 

of the mouth of the Fraser River. The DFO Aquatic Species at Risk Map depicts Southern 

resident killer whale as being found or potentially found only as far upstream as Deas Island. 

Southern resident killer whales are Endangered, and a principal threat to their survival is the 

reduction in availability and quality of their prey. As such, negative impacts to Chinook salmon 

could have indirect negative impacts on orca (action plan 2017; recover plan 2018). Potential 

impacts to Chinook and other salmonids are addressed above. 

Harbour porpoise (Pacific Ocean population) – Phocoena phocoena vomerine 

Harbour porpoise is listed as a species of Special Concern due to high mortality in fishing nets 

and its sensitivity to noise. Harbour porpoise use BC waters year-round, but are elusive and 

difficult to observe. Although they are a coastal species and are not generally expected to venture 

beyond the lower reaches of rivers, a positive identification of a harbour porpoise has been 

recorded in the Fraser River at Albion (approximately 55 km upstream of the mouth; Guenther et 

al 1992). Due to their elusiveness and several known cases of porpoises in freshwater, it is 

deemed unlikely but possible that harbour porpoises can be present at the Project location.  
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3. PROPOSED PROJECT 

3.1 PROJECT OVERVIEW 

Project Title Barge Ramp – 2320 Rogers Avenue, Coquitlam 

Project Location Foreshore south of 2320 Rogers Avenue (PID 000-934-658).  

The approximate coordinates for the Project location are: 

49o 13’ 18.25” N, 122o 49’ 38.16” W 

Project Dates Expected commencement: October 1, 2020 (mobilisation) 

Expected completion: week commencing November 23, 2020. 

Activities proposed outside of least-risk work windows: None 

Project Rationale Provision of a shore access barge ramp for (1) loading spoil for transfer to 

the Point Grey in-water Disposal at Sea site under authorisation from 

Environment and Climate Change Canada, and (2) to import aggregates.  

 

The proposed ramp will accommodate barges measuring approximately 

17.7 m by 73.2 m, with maximum displacement of 3,800 tonnes. The 

bridge and ramp structure will comprise precast concrete decks on steel 

girders supported by piles, and development of the upland area will 

comprise a haul road and some stockpiling of clean imported aggregate. 

 

Figure 2 illustrates the location of the Project. For a Site Plan, including footprint and staging 

areas, please see the CEMP. More complete details (grading, elevations, etc.) are provided on 

All-Span Engineering drawings, under separate cover. 
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Figure 2: Location of proposed barge ramp, including mapping of Western Painted Turtle Proposed Critical 

Habitat. More complete details of the Project (grading, elevations, etc.) are provided on All-Span Engineering 

drawings, under separate cover.  

3.2 PROJECT DESCRIPTION 

The Project includes the following: 

 22 steel piles, ranging from 610 to 1219 mm in diameter, are to be installed within the 

water lease area for barge mooring and bridge/ramp structure. Eight of the 22 piles will 

comprise mooring dolphins, four will support the headframe/tower structure, and the 

remaining 10 will support the bridge (two of which are to be upland). Further structural 

details are provided under separate cover as All-Span Engineering Drawings. 

o The total in-water footprint (permanent structures below mean higher high water 

level – MHHWL, 3.25 m above Chart Datum) calculated as sum of 20 in-water 

piles: 15.03 m2. 



  FISH & FISH HABITAT IMPACT ASSESSMENT REPORT 
2320 Rogers Ave, Coquitlam, BC  

 

 

 
PHOENIX ENVIRONMENTAL SERVICES LTD.   page 16 

 Abutments capping for the two upland piles. These abutments will be located above 

MHHWL and all excavation work during construction will be possible above the mean 

high water level (2.0 m above Chart Datum). 

 Steel girders will support a precast concrete bridge deck and will comprise two 18 m 

spans between piles. The underside of the bridge deck structure will be at 3.6 m above 

Chart Datum, above mean higher high water level (MHHWL) of 3.25 m and above the 

Port Authority’s shore protection design water level. Extreme higher high water level is 

4.66 m, which would submerge the steel girders but not the concrete deck – this rare 

event is based on the 1948 freshet maximum elevation. 

 The prefabricated ramp will extend ~26 m from the bridge to the headframe/tower. The 

minimum vertical clearance below a fully loaded barge at lower low water level 

(MLLWL) would be 1.2 m. Operationally, mooring fully loaded barges is to be avoided 

at LLWL. 

 Installation of ancillary components in and around the barge ramp structure, such as 

lights and mooring bollards. 

 Grading of a portion of the foreshore lease area, including the installation of lock block 

retaining walls where required to support the design grades. This will include 

modification of the existing berm (constructed from industrial yard material and 

vegetated predominantly by Himalayan blackberry). 

 Conducting beach improvements west of the bridge/ramp area as habitat offsetting for the 

permanent reduction in existing area to be occupied by the piles, and for the upland 

potential riparian habitat to be occupied by the bridge abutments and access road (note 

that this is an area of existing human disturbance – invasive species along an industrial 

berm).  

o The beach improvements will involve removal of existing debris (concrete, 

asphalt scattered in area), regrading, and strategic placement of mixed sand, 

gravel, and cobble to match the less-disturbed area of beach upstream of the 

Project location. 

 Paving of a portion of the foreshore lease area, to support effective site drainage 

management and to provide a competent surface for vehicle access and aggregate storage. 
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4. POTENTIAL IMPACTS AND MITIGATION MEASURES 

4.1 POTENTIAL IMPACTS 

This assessment has identified several temporary and permanent potential impacts to fish and 

wildlife habitats, primarily salmonids and white sturgeon. It is not deemed likely that the project 

will result in harm, harassment, or capture of any Species at Risk. The potential impacts are as 

follows: 

Temporary, short term potential impacts (i.e. during construction phase) 

(1) Installation of piles below the high water mark may result in injuries or death of fish (e.g. 

impact) and harmful alteration, disruption or destruction of fish habitat (e.g. disruption of 

substrates). 

(2) Installation of piles below the high water mark may generate noise levels / shockwaves 

sufficient to injure marine animals (e.g. fish, harbour seals). 

(3) Use of lighting may disrupt migration of salmonids and other fish. 

(4) Deleterious substances may be spilled or washed into the water from the foreshore area or 

from barges. 

Permanent impacts 

(5) Piles placed below high water, while occupying a small area (~ 15 m2), constitute a 

reduction in sandy substrate habitat (predominantly intertidal) which may contribute to 

food sources of sturgeon and salmonids.  

(6) Piling placement and barge positioning may result in changes to the local hydrodynamics 

and sedimentation regime. An increase in scour localised around the proposed structures 

and barge and an increase in deposition near to and downstream of the structures are 

possible. 

(7) Lighting associated with the barge ramp may interfere with fish behaviour such as 

migration. 

(8) The presence of upland abutments and access road leading to the barge ramp represent a 

loss of potential riparian area. This area is currently occupied by an industrial yard and 

berm predominantly vegetated by invasive plants. 

Potential impacts on Fisheries Management Objectives 

Following consideration of relevant local Integrated Fisheries Management Plans (Southern BC 

Salmon 2019-2020, Fraser River Eulachon 2020; Fisheries and Oceans Canada 2019, 2020), it is 

not deemed likely that the proposed project will have detrimental impacts on fisheries 

management objectives.  
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4.2 IMPACT MITIGATION 

Mitigation measures proposed for the above potential impacts are as follows: 

Temporary mitigation measures 

(a) All works are to be conducted during the least-risk timing window for this portion of the 

Fraser River (between June 16 and February 28). The risks of causing injury or death to 

fish outside this window are greater, particularly in spring when salmonid fry are 

expected in the Project location. [Relevant to potential impact (1), (2)]. 

(b) Works at or below the high-water mark are to be conducted during daylight hours 

wherever possible. Despite working in the least-risk timing window fish may still be 

present in the Project location, including migrating or rearing salmonid fry and white 

sturgeon. Working during daylight hours reduces the potential for artificial light to 

disrupt fish migration. [Relevant to potential impact (3)]. 

(c) Only vibration piling is to be used to avoid the acoustic disturbance / shockwaves 

associated with hammer piling. [Relevant to potential impact (2)]. 

(d) Marine mammal observers (MMO) and fish observers are to be present for all works 

within water. This is to include establishing a marine mammal exclusion zone, and 

conducting observations for 30 minutes prior to commencement of in-water works, 

throughout the works, and for 30 minutes following in-water works. The observers will 

be granted the authority to stop work should marine mammal or fish (e.g. adult sturgeon) 

be detected, or should any work commence prior to the 30-minute initial observation be 

completed. The MMO must keep a record of daily sightings and be made aware of 

planned construction activities. [Relevant to potential impacts (1), (2)]. 

(e) Sediment curtains will be installed around the aquatic work area, and ESC measures 

including silt fences will be installed upslope of the high water mark. ESC measures will 

be inspected prior to the commencement of construction activities and regularly while 

work is ongoing. The ESC monitor will be granted the authority to stop work. [Relevant 

to potential impacts (1), (4)]. 

(f) Mitigation measures for spills, ESC, and potential contamination should include an 

emergency spill management plan, spill kits available at the Project location for the 

duration of the Project, refuelling more than 30 m from the high-water mark (beyond the 

existing gravel berm), no machinery or storage of materials in the intertidal foreshore, use 

of only well-maintained machinery, and sufficient ESC and dust suppression supplies 

maintained at the Project location. Further details including spill and ESC management 

are available in the CEMP. No significant concrete pours are expected to occur for this 

Project. Should concrete pours become necessary, a specific management plan to prevent 

contamination should be produced. [Relevant to potential impact (4)]. 
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Permanent / Ongoing mitigation measures 

(g) A high-level assessment of the likelihood and severity of scour and associated deposition 

that may be generated by hydrodynamic changes introduced by the Project in-water 

components has been conducted by Tetra Tech Canada Inc. In general, the bridge and 

ramp structures are not expected to cause any significant scour, the piles may cause 

localised scour and deposition confined to the immediate vicinity (< 15 m downstream), 

and the barge has the potential to cause scour when fully loaded and at lower water 

levels.  

Although the Tetra Tech report indicates that the most effective long-term scour 

mitigation measure is installation of scour protection underneath the scow and riprap 

placement around piles, it is also suggested that limiting the timing of barge berthing may 

be effective in reducing scour. As such, in order to potentially avoid further modification 

of the river substrate, Phoenix recommends a one year period of monitored use of the 

barge ramp [Relevant to potential impact (6)]: 

Should significant scour be identified during the monitoring period, scour protection 

structures can be introduced, and/or use of the barge ramp can be limited to times when 

significant scour is not generated, where supported by monitoring data. Phoenix 

recommends following the Tetra Tech recommended bathymetric survey monitoring 

frequencies: 

 Minimum once per 2 weeks during the freshet (May to July), or once per 7 days if 

the barge is to be significantly loaded between mean water and low tide. 

 Minimum once per 4 – 6 weeks from August to October, or once per 2 – 3 weeks 

if the barge is to be significantly loaded between mean water and low tide. 

 Minimum once per 8 – 10 weeks from October to April, or once per 4 -5 weeks if 

the barge is to be significantly loaded between mean water and low tide. 

 Alternatively, real-time monitoring can be used in conjunction with a reduced 

frequency bathymetric survey monitoring plan. 

(h) The design of the barge ramp lighting shall, to the degree possible without negatively 

impacting operational or navigational safety, be minimal and directed away from the 

water. [Relevant to potential impact (7)]. 

5. RESIDUAL IMPACTS AND PROPOSED OFFSETTING 

Incorporating the above mitigation measures is expected to significantly reduce the likelihood 

and/or severity of potential impacts associated with the proposed Project design. However, 

despite the above, the following residual impacts are anticipated: 

 Loss of 15.03 m2 of sandy foreshore habitat (pile footprints), not deemed likely to be 

rearing habitat (i.e. no aquatic and little riparian vegetation), and not expected to present 

a barrier to fish movement, but likely to contribute food resources (i.e. 

macroinvertebrates) to sturgeon and other fish. 
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 Reduction in approximately 50 m2 of potential riparian area, through abutment and 

access road construction in the location of the existing industrial berm. 

To offset this residual impact and to improve fish habitat value in this heavily industrialised 

portion of the Fraser River, it is proposed that a sand beach foreshore expansion will be 

constructed immediately downstream of the proposed barge ramp. The offsetting plan is depicted 

in the Appendix and is designed to provide: 

 Offsetting of the area occupied by the proposed piles, by providing an expansion of 

intertidal beach area of approximately _ m2. The gravel berm (see Appendix D, photo 6) 

will be removed and a portion will be excavated down by around 1 m. 

 Approximately _ m2 of riparian planting enhancement of an area immediately adjacent to 

the newly expanded beach. The upland side of the gravel berm will be removed and 

graded to match the ground level upland of this. It will subsequently be planted with 

riparian vegetation such as native rose and hawthorn species. The interface between the 

beach expansion and the riparian vegetation will be supported by a line of riprap with 

staked willow plantings. 

The above beach expansion is expected to positively contribute to fish habitat through provision 

of a greater foraging area (e.g. for white sturgeon, salmonids) and increased organic matter and 

insect drop from the riparian vegetation. It may also provide an increase in potential spawning 

habitat for eulachon, in a portion of the Fraser River known to be favoured by eulachon (though 

regular spawning in any particular location is not expected). Sandy substrates will be located in 

slower-moving shallow waters downstream of the barge ramp structures. 

As the existing area proposed for the beach shows signs of ongoing human disturbance (e.g. 

concrete debris, lack of riparian vegetation, industrial berm) the adverse effects of this offsetting 

plan is considered minimal.  

Monitoring and Contingencies 

In addition to the scour and sediment deposition monitoring programme described above, 

monitoring of the offsetting/beach area will be conducted. A qualified environmental 

professional will conduct annual monitoring of the offset areas for a minimum of three years, and 

will prepare a report that specifically addresses any sloughing or indications of instability, any 

accumulation of debris, and any damage. If the environmental professional deems the offsetting 

to be ineffective, necessary improvements to the design and/or execution of the offsetting will be 

necessary at the expense of the proponent.  
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6. PROFESSIONAL STATEMENT 

This Fish and Fish Habitat Assessment report has been prepared as a supplement to a DFO 

Request for Review. The undersigned certifies that he has demonstrated education, expertise, 

accreditation, and knowledge relevant to undertake this assessment. 

Ken Lambertsen, R.P.Bio., has been the primary Qualified Environmental Professional (QEP) 

for this assessment. Mark Adams, R.P.Bio has provided expert advice on works in the Fraser 

River. Claudio Bianchini, R.P.Bio, has provided additional expertise on Species at Risk and 

Wildlife. Mr. Lambertsen, Mr. Adam, and Mr. Bianchini have attended the Project location to 

assess the habitats present at and near the proposed barge ramp. 

Mr. Lambertsen has been assisted by Oliver Franklin, PhD, a project biologist employed by 

Phoenix Environmental Services Ltd. who has education and experience consistent with the 

requirements for conducting this assessment  

        

 

_____________________________    _____________________________ 

 

Oliver Franklin, PhD, MRSB     Ken Lambertsen, B.Sc., R.P.Bio.,   

Project Biologist      Principal         (604) 689-3888 

 

Dated: July 2020 
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