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1.0 INTRODUCTION

Hatfield Consultants LLP (Hatfield) was retained by the BC Ministry of Transportation and Infrastructure
(MOTI) to provide environmental consulting services to support the Spanish Banks Creek Culvert
Replacement Project (the Project). This environmental overview assessment (EOA) report summarizes key
environmental features within the Project location, associated environmental permit implications
(i.e., regulatory context), and design and construction mitigation strategies to avoid adverse environmental
impacts.

1.1 PROJECT DESCRIPTION

As a result of the atmospheric river storm event in November 2021, the lower reaches of Spanish Banks
Creek (the Creek) experienced significant sediment deposition including within a woodstave culvert located
approximately 100 m west of 4875 NW Marine Drive in Vancouver, BC (Figure 1). MOTI is concerned that
fish passage and flow conveyance through the NW Marine Drive culvert has been compromised and
proposes to replace the culvert and install a long-term design option that will convey the design flood flow
and improve fish passage upstream of NW Marine Drive. The preferred option is to replace the existing
woodstave culvert with a precast concrete box culvert (KWL 2023; Appendix A1).

1.1.1  Project Location

Located within Pacific Spirit Regional Park and the University Endowment Lands south of NW Marine Drive,
the Creek is primarily surrounded by mature second-growth forest. The Creek headwaters are located near
Chancellor Blvd north of the University Golf Course, and flows are conveyed south for approximately 950
m to NW Marine Drive, ultimately discharging to Burrard Inlet. The design engineers, Kerr Wood Leidal
(KWL), identified that the total catchment area of Spanish Banks Creek is approximately 62.7 ha, 13.6 ha
of which appear to be discharge collected from a residential area southeast of where Chancellor Blvd and
the Creek intersect (KWL 2023).
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483,700

483,650

5,458,400

5,458,350
1

5,458,300

5,458,250

L —

Spanish/Banks Creek

Data Sources:

a) Culvert, water quality reaches,
wildlife trees, and pedestrian
infrastructure locations, Hatfield,
2023.

b) Watercourse digitized by Hatfield,
2023, based on imagery in data
source (c).

c) Background, 10 cm orthophoto,
Esri Online Service.

Legend
—» Flow Direction

Existing Culvert Location

Culvert Inlet anr~~ \Natercourse

Culvert Outlet Reach 1
Reach 2

Water Quality (WQ) Reach
Pedestrian Footbridge
Creek Viewing Platform/Stairs

> OO0 O HNNEO®O

Wildlife Trees

Spanish Banks Culvert Replacement

Spanish Banks Creek culvert replacement project location.

483,800

Burrard|Inlet;

Map 317 £
Locationg O\/ancoover

Na"aim% Richmondo Sfm
- o

0 5 10 20 30
—_— T A

! Duman\ \
Q

K:\Data\ProjecttMOTI11817-NV\A_MXD\MOTI11817_Spanish_Bank_Culvert_Replacement_20230705_v0_4_LC.mxd

L)
5,458,400

L)
5,458,350

5,458,300

5,458,250

Scale: 1:1,200
Projection: NAD 1983 UTM Zone 10N

$ Hatfield


https://hatcon.sharepoint.com/:b:/s/projects/11817/EUQumWe4osxEnqt1HnJ6KDgBcAlEQXzOPkdHZ53BKMCP7A?e=83LgSH
https://hatcon.sharepoint.com/:b:/s/projects/11817/EUQumWe4osxEnqt1HnJ6KDgBcAlEQXzOPkdHZ53BKMCP7A?e=83LgSH

2.0 METHODS
2.1 LITERATURE REVIEW

Hatfield conducted a desktop review of aquatic and terrestrial resources within the Project location (i.e.,
Spanish Banks Creek and surrounding riparian area within 30 m of the Creek). Data sources evaluated as
part of the review included:

= BC Conservation Data Centre (CDC);
o CDC iMap; and
o BC Species & Ecosystem Explorer.
= Habitat Wizard;
=  Metro Vancouver Maps GIS (online tool);
= BC Fish Inventories Data Queries;
=  Fisheries and Oceans Canada aquatic species at risk maps;
= Environment and Climate Change Canada Species at risk public registry;
=  FREMP — BIEAP Habitat Atlas; and
= eBird.

Species at Risk

Species at risk are identified by both BC provincial and federal ranking systems. The provincial ranking
system applies to species that have been assessed by the CDC. The federal ranking system applies to
species that have been assessed by the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC). The CDC and COSEWIC publish annual lists of designated species at risk. A preliminary list
of species was generated from the provincial database by querying the CDC Species & Ecosystem Explorer
database to identify listed species that have the potential to occur within or in proximity to the Project
location. The Species at Risk Public Registry and DFO aquatic species at risk maps were also reviewed to
identify potential aquatic species at risk within the Project location.

Habitat suitability information was used to refine the preliminary list of species for consideration. Scientific
literature was further used to evaluate the suitability of habitat features found within the Project location to
support critical life-history functions for each species on the preliminary species list.

211 Field Assessment

The study area for the field assessment is defined as 50 m upstream and downstream of the existing culvert,
and from the Creek high watermark to 30 m landward (i.e., the Creek riparian environment). A general site
reconnaissance to characterize the aquatic and terrestrial baseline conditions within this defined study area
was conducted on May 4, 2023, to address any gaps identified during the literature review.
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Fish Habitat

Fish habitat baseline conditions were characterized per the Resource Inventory Standards Committee
(RISC) procedures. Within the study area of the Creek, two survey reaches were delineated:

=  Survey Reach 1 — From the culvert outlet to 50 m downstream; and
=  Survey Reach 2 — From the culvert inlet to 50 m upstream.

Fish habitat features in each survey reach was recorded on habitat inventory datasheets per RISC
standards and included the following measurements:

=  Average channel width;
=  Average wetted width;
= Max pool depth;
= Bankfull channel depth;
= Depth and velocity transects (3 per survey reach);
=  Substrate composition;
= Channel morphology (e.g., percent riffle, pool, run, cascade);
= Type and percent overhead and instream cover;
= Characterization of the riparian area;
= In situ water quality (i.e., temperature, pH, dissolved oxygen [DO], conductivity, and turbidity); and
= An assessment of fish passage.
Vegetation Assessment

A general inventory of riparian vegetation was conducted to note the presence and prevalence of invasive,
noxious, and/or endangered plants within the study area and inform riparian restoration plans if required.

Wildlife Habitat

A general reconnaissance for conspicuous wildlife habitat features was also conducted within the study
area. Examples of conspicuous wildlife habitat features include:

= Active or inactive bird nests (including cavity nests and raptor nests);
= Wildlife signs such as scat, game trails, tracks etc.;

= Snags (i.e., standing dead trees);

= Presence of coarse woody debris; and

= Incidental observations of wildlife (e.g., egg masses in standing water).
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3.0 RESULTS
3.1 FISH

Coho salmon (Oncorhynchus kisutch), chum salmon (O. keta), and cutthroat trout (O. clarkii clarkii) are
documented to use Spanish Banks Creek historically and observations were recorded on October 31, 2000,
for all species near the existing culvert (MOE 2023b). A chum fry release by elementary students was
observed by Hatfield during the field assessment on May 4, 2023 (Appendix A3).

3.2 FISH HABITAT

Spanish Banks Creek is a small freshwater system that has been affected by multiple anthropogenic
disturbances that in turn influence habitat use by salmonids. Similar to other small low-elevation streams
along the South Coast of BC, the hydrograph is likely driven by higher flows during the fall and winter rainy
seasons followed by decreasing flows from the spring through to the late summer dry season. Along with
restricted passage through the culvert, sedimentation of the Creek limits suitable spawning habitat for adult
salmonids and egg incubation should spawning occur (Jensen et al. 2009). Stream flows (i.e., water velocity
and depth) are variable (aka flashy) due to the small size of the watershed and urban development whereby
rainfall/stormwater drainage inputs limit fish migration including upstream adult spawners and outmigrating
juveniles. It is likely that the upstream section of the Creek (i.e., south of the culvert inlet) could support a
population of stream resident fish populations such as cutthroat trout where movement is limited by gradient
barriers; however, the flashy nature of the Creek also limits use. Educational outreach programs that include
regular hatchery chum salmon fry releases (as observed during the field assessment) and possibly hatchery
coho salmon smolts are likely the main source of fisheries production. Recruitment of wild salmon and trout
populations is likely limited due to current migration barriers and variable flow conditions in the Creek.

3.2.1 Reach 1

Reach 1 is characterized by a riffle-run channel morphology with occasional pools and an average wetted
width and depth of 1.4 m and 0.09 m, respectively. Substrates are comprised primarily of small gravel and
fines (i.e., silt, sand, and clay), and cover in the form of overhanging riparian vegetation and large woody
debris is abundant. Reach 1 of Spanish Banks Creek was restored by Fisheries and Oceans Canada (DFO)
in 1999. Habitat restoration features in Reach 1 include large woody debris, occasional pools (although
mostly infilled from the flood event), boulder bank protection in the upper intertidal zone, and well-
established riparian plantings (Figure 2 — Photo 1, 3 and 6). Key fish habitat variables for Reach 1 are
summarized in Table 1, and reach-specific habitat cards are provided in Appendix A3. Parking lots and
sandy beach areas are located outside of the Creek riparian environment, and downstream of NW Marine
Drive.

Fish access to Reach 1 from Burrard Inlet is limited to high tide given the expansive mid and low-tidal zones
of Spanish Banks. Although suitable spawning habitat in terms of stream morphology (i.e., riffles) and
substrate (i.e., spawning gravels) is present within Reach 1, spawning habitat suitability is largely driven by
sufficient water depth and velocity for both spring (trout) and fall (salmon) spawners during any given year.
Reach 1 is likely suitable for species that out-migrate quickly following fry emergence in the early spring
such as chum salmon; however, summer rearing and overwintering habitat for resident trout populations,
or coho salmon that typically rear in natal streams for one to two years is limited due to the lack of deep
pools.
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Figure 2 Photographs of the study area in Reach 1 (May 4, 2023).

Photo 1 Upstream (south) view of the culvert outlet Photo 2 Accumulation of fine substrate in and
from the pedestrian footbridge. around culvert outlet.

Photo 3 Riparian planting areas on the right and left Photo 4 West view of the pedestrian footbridge
banks. crossing in Reach 1.

Photo 5 Downstream (north) view of the Creek from Photo 6 Downstream (north) view of the Creek
the pedestrian footbridge. mouth at Burrard Inlet. Note the boulders
that define the channel in the intertidal
zone.
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3.2.2 Reach 2

The channel morphology in Reach 2 is riffle-pool with an average wetted width and depth of 1.7 m and
0.07 m, respectively. Pools are shallow with a depth less than 0.5 m. Gravel and fines (i.e., silt, sand, and
clay) are the dominant substrates. Undercut banks and overhanging riparian vegetation provide an
abundance of stream cover though high-density areas of invasive plant species on the Creek banks
compromise the health of the riparian habitat.

Accessibility to Reach 2 upstream of NW Marine Drive is precluded by sediment deposition at the culvert
outlet. Similar to Reach 1, habitat features (i.e., substrate) capable of supporting spawning (i.e., riffles) and
rearing (i.e., pools) life history stages are present but use of the habitat is dependent on adequate water
depth and velocity throughout the year. Key fish habitat variables for Reach 1 and Reach 2 are summarized
in Table 1, and reach-specific habitat cards are provided in Attachment A3.

Figure 3 Photographs of the study area in Reach 2 (May 4, 2023).

Photo 1 Southeast view above the culvert inlet Photo 2 Downstream (north) view of the culvert
with wildlife trees visible. inlet.

Photo 3 Upstream (south) view of the Creek with Photo 4 Creek viewing platform/stairs with park
a large pool and small cascade. fencing on the west side.
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Photo 5 Downstream (north) view of the Creek Photo 6 Upstream (south) view of the Creek at the

with riparian vegetation, small woody end of Reach 2 with riparian vegetation,
debris, and undercut banks. invasive plants, and overhanging cover.
Table 1 Summary of key fish habitat features in Spanish Banks Creek by survey

reach (May 4, 2023).

Average Average Average Average Channel

i:;‘:;y Channel Wetted Wetted Velocity  Gradient Tem'(fz;t”re DO (mglL)
Width (m) Width (m) Depth (m) (ml/s) (%)

1 27 1.4 0.09 0.19 2 11.4 9.35

2 23 1.7 0.07 02 1 12.4 9.36

In summary, habitat provisions provided by the Creek include spawning habitat in riffles of suitable depth
and velocity; however, the local hydrograph likely limits suitable spawning habitat for spring spawners (e.g.,
cutthroat trout) due to low flows, and sedimentation of the culvert which presents a barrier to fish passage
likely limits suitable spawning habitat for anadromous fall spawners (e.g., chum and coho salmon) to
Reach 2. Although cover in the form of large woody debris and overhanging vegetation is abundant in both
reaches, deep pools for summer rearing and overwintering fish is limited.

3.3 TERRESTRIAL RESOURCES

The Project location is in the very dry maritime subzone within the Coastal Western Hemlock biogeoclimatic
zone (CWHxm1). This zone is characterized by warm and dry summers, with moist and mild temperature
winters experiencing little snowfall (Green and Klinka 1994). Typical climax species in the canopy tree layer
of the CWHxm1 very dry maritime subzone is dominated by Douglas-fir (Pseudotsuga menziesii), western
hemlock (Tsuga heterophylla), and western red cedar (Thuja plicata); the understory shrub layer consists
primarily of salal (Gaultheria shallon), dull Oregon grape (Mahonia nervosa), and red huckleberry
(Vaccinium parvifolium) while the herb layer consists of bracken fern (Pteridium aquilinum), sword fern
(Polystichum munitum), and twin flower (Linnaea borealis) (Green and Klinka 1994).
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3.3.1  Wildlife and Wildlife Habitat

The Creek is located within urbanized parkland, which experiences frequent influence from human
interaction. Restoration efforts including the planting of riparian vegetation and the installation of large
woody debris have been ongoing since 1999 and were initiated by DFO and a partnership with the Spanish
Banks Streamkeepers. Vegetation within the riparian area of Reach 1 is characterized by a young, mixed
forest of mainly deciduous trees with a low-density shrub layer (Appendix A3).

Within Reach 2, two snags (i.e., standing dead trees) were noted approximately 3 m upstream of the culvert
inlet on the east side of the Creek. Decomposing, coarse woody debris located on the left bank along the
park fence line was also observed. Forest cover within Reach 2 is comprised of a mix of young deciduous
and coniferous trees with a shrub layer (Appendix A3). Beyond the study area upstream of Reach 2, the
riparian environment transitions to mature forest.

The closest designated wildlife management area (WMA) to the Creek is the Sturgeon Bank WMA located
approximately 4.5 km to the southwest in proximity to UBC. This WMA was established to conserve critical
and ecologically significant habitat for fish and overwintering waterfowl populations (MoF 2023).

The English Bay, Burrard Inlet, and Howe Sound Important Bird Area (IBA BC020) includes Burrard Inlet
beyond the Creek mouth. This IBA is designated for the protection of several marine bird species at risk
including western grebe (Aechmophorus occidentalis), barrow’s goldeneye (Bucephala islandica), surf
scoter (Melanitta perspicillata), and great blue heron (Ardea herodias) (Birds Canada 2023).

South of NW Marine Drive, the study area is within Pacific Spirt Regional Park. This park serves as an
important nature reserve of forests, beaches, creeks, and bogs within an urbanized metropolitan area and
provides habitat for a diverse range of plants and wildlife (Metro Vancouver 2023).

3.3.2 Species at Risk

Listed species with the potential to occur within or near the Project location along with their conservation
status as listed by the SARA and CDC databases are presented in Table 2 and Table 3.

Three known and documented historical occurrences of listed species were identified within the Project
location through the CDC database. These occurrences included the Pacific water shrew (Sorex bedirii),
Trowbridge’s shrew (Sorex trowbridgii), and western screech owl (Megascops kennicottii kennicottii). A brief
summary of each of these species is presented below along with the inclusion of the rationale and likelihood
of present-day occurrence within the Project location.

Pacific Water Shrew

The Pacific water shrew is red-listed by the CDC and is listed as endangered by COSEWIC. Their
population in southwestern BC is confined to the lower Fraser River Valley region. They are primarily found
in riparian and wetland habitats and important habitat features include marsh areas containing skunk
cabbage (Lysichiton americanum) near slow-moving streams, and a canopy with western red cedar and
red alder (Alnus rubra), though they have been found in urbanized areas that are non-forested with grass
near ditches (COSEWIC 2015).
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The last recorded occurrence was in 1973 and it is suggested that this species is ‘likely extirpated’ from this
location (CDC 2023). Due to the last historical occurrence dating back 50 years, it can be inferred that the
likelihood of presence within the Project location is low; although habitat features capable of supporting
critical life history functions for this species do occur within the Project location.

Trowbridge’s Shrew

Trowbridge’s shrew is blue-listed by the CDC and is currently not listed by COSEWIC. Trowbridge’s shrew
is restricted to the Lower Mainland and Fraser River corridor upstream to near Boston Bar. The species is
considered rare in this region, as it encompasses the farthest northern extent of its habitat range. It is
typically only found in very small, localized populations (CDC 2015). The documented occurrence within
the Project location was a single Trowbridge’s shrew found in 1951 on the south side of NW Marine Drive
(CDC 2023).

Its preferred habitat type includes permanent creeks within mature mixed forests dominated by red alder
and/or western red cedar. They can also be found in young forests; however, canopy cover must be high
(Zuleta 1994). Though the Project location has habitat features capable of supporting critical life history
functions for the Trowbridge’s shrew, Project activities will not adversely impact these species.

Western Screech-Owl (kennicottii subspecies)

The western screech-owl is blue-listed by the CDC and is listed as threatened by COSEWIC. Western
screech-owl population trends and habitat ranges are difficult to assess due to the nocturnal nature of this
species as it is not often sighted, and therefore recorded abundance can vary (COSEWIC 2015b).

Preferred habitat types for the kennicottii subspecies can also widely vary as this species has been found
within deciduous-dominated forests, mixed forests near lakes and streams, and open agricultural land
(COSEWIC 2015b). Most commonly however, mixed forests with a moderately open canopy cover and
conifers as the primary species are preferred and are typically dominated by Douglas-fir, arbutus (Arbutus
menziesii), and western red cedar (COSEWIC 2015b).

Western screech-owl was last audibly identified within the UBC Point Grey area in 1998 (ID 16039);
however, visual confirmation was not recorded (CDC 2023). Given the lack of mature conifer forest within
the study area, and infrequent occurrences of western screech owl, the likelihood of this species occurring
within the Project location is considered low.
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Table 2 Listed wildlife species with the potential to occur within the Project location.

Common Name Scientific Name SARA Provincial Habitat Requirement Habitat Requisites to
Schedule Status? Support Critical Life
11 Functions within the
Project location
Birds
Northern Goshawk, Accipiter gentilis laingi Threatened Red Utilizes both deciduous and coniferous forests across a diverse range. Yes
laingi subspecies
Western Grebe Aechmophorus Special Red Found within saltwater environments not far from shore. Yes
occidentalis Concern
Great Blue Heron Ardea herodias fannini Special Blue Utilizes saltwater shoreline habitats for foraging. Yes
fannini subspecies Concern
Marbled Murrelet Brachyramphus Threatened Blue Come ashore to breed in coniferous forests near saltwater Yes
marmoratus environments.
Brant Branta bernicla NS Blue Overwinters over saltmarshes, sand spits, barrier beaches, and Yes
shorelines.
Common Nighthawk Chordeiles minor Special Blue Utilizes a wide variety of habitat including urban areas and parkland for Yes
Concern foraging and breeding.
Black Swift Cypseloides niger Endangered Blue Forage over forests and open areas and occur from a wide range of Yes
elevations.
Peregrine Falcon Falco peregrinus anatum Not at Risk Red Adapted to forage and breed within urban centers and are most Yes
anatum subspecies commonly seen within coastal areas.
Barn Swallow Hirundo rustica Special Yellow Breed and forage over a diverse range of habitats including open fields Yes
Concern and parklands included within coastal areas. Documented to nest on
man-made structures that have a ledge and overhead shelter.
Caspian Tern Hydroprogne caspia Not at Risk Blue Establish nests over flat, open, coastal areas. Yes
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Table2 (Cont’d.)

Common Name Scientific Name SARA Provincial Habitat Requirement Habitat Requisites to

Schedule Status? Support Critical Life

11 Functions within the
Project location
Birds (Cont’d.)
Yellow-Breasted Chat  Icteria virens Endangered Red Live within thickets, or regrowing habitats within riparian or clearcut Yes
areas.
California Gull Larus californicus NS Red Forage over a diverse range of habitat and primarily utilize Pacific Yes
coastal marine areas and beaches.
Western Screech-Owl  Megascops kennicottii Threatened Blue Live within forested areas and have become tolerant to human Yes
kennicottii subspecies  kennicottii presence within suburbs or parks.
Black Scoter Melanitta americana NS Blue Winters within coastal marine areas. Yes
Surf Scoter Melanitta perspicillata NS Blue Winter within marine coastal areas. Yes
Doubled-Crested Nannopterum auritum Not at Risk Blue Widespread species commonly seen in freshwater and coastal Yes
Cormorant environments.
Band-Tailed Pigeon Patagioenas fasciata Special Blue Breed within Pacific coast forests dominated by Douglas-fir and red Yes
Concern alder near sea level.
Amphibians
Western Toad Anaxyrus boreas Special Yellow Utilizes a diverse range of habitats to breed including streams and river Yes
Concern estuaries.

Northern Red-Legged = Rana aurora Special Blue Utilizes both aquatic and riparian habitat within permanent water bodies Yes
Frog Concern within forests at a variety of succession stages.
Mammals
Big Brown Bat Eptesicus fuscus NS Yellow Found in a diverse range of habitats and is well-adapted to human Yes

influenced environments.
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Table2 (Cont’d.)

Common Name Scientific Name SARA Provincial Habitat Requirement Habitat Requisites to
Schedule Status? Support Critical Life
11 Functions within the
Project location
Mammals (Cont’d.)
Silver Haired Bat Lasionycteris noctivagans NS Yellow Associated with mixed, coniferous, and deciduous forests. Commonly Yes
utilize snags for hibernation.
Hoary Bat Lasiurus cinereus NS Blue Spend summers within coniferous and deciduous forests, near the edge Yes
of a clearing.
California Myotis Myoitis californicus NS Yellow Can inhabit coastal forests at sea level. Yes
Little Brown Myotis Myotis lucifugus Endangered Blue Utilizes a wide range of habitat including coastal forest at sea level. Yes
Long-Legged Myotis Myotis Volans NS Yellow Utilizes a wide range of habitat including coastal forest at sea level. Yes
Yuma Myotis Myotis yumanensis NS Blue Inhabits coastal Douglas-fir forests and is restricted to low elevations. Yes
Pacific Water Shrew Sorex bendirii Endangered Red Coniferous or deciduous forest near an area of water with fallen wood Yes
to provide cover.
Trowbridge’s Shrew Sorex trowbridgii NS Blue Utilizes forested habitats with organic leaf litter to provide cover in both Yes

dry and wet environments.

" Schedule 1 of the Species at Risk Act (SARA) is the official list of species at risk in Canada. It includes species that are extirpated, endangered, threatened, and of special concern;
however, the general prohibitions do not apply to species of special concern.

2BC List: Red = species that are extirpated or endangered; Blue = species that are threatened; Yellow = species that are of special concern

NS = No status, or not registered
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Table 3 Listed plant species with the potential to occur within the Project location.

Habitat
Requisites to
o SARA Schedule Provincial Habitat Support Critical
Common Name Scientific Name 4 i i i
1 Status? Requirement Life Functions
within the
Project location
Plants
Found in moist,
Tall Bugbane Actaea elata var. Endangered Red mixed forests within Yes
elata a closed canopy of

Douglas-fir or
western red cedar

" Schedule 1 of the Species at Risk Act (SARA) is the official list of species at risk in Canada. It includes species that are extirpated,
endangered, threatened, and of special concern; however, the general prohibitions do not apply to species of special concern.

2BC List: Red = species that are extirpated or endangered; Blue = species that are threatened; Yellow = species that are of special
concern

Limited to plant species that are either provincially red or blue listed, and/or on SARA Schedule 1 as Endangered or Threatened.

3.3.3 Invasive Species

Japanese Knotweed (Fallopia sachalinensis) was documented in 2012 within Reach 1 (MOE 2023a);
however, this species was not observed during the field assessment on May 4, 2023. Several invasive plant
species were identified during the assessment within the study area, of which were mainly in Reach 2,
including Himalayan blackberry (Rubus laciniatus), Himalayan balsam (Impatiens glandulifera), English ivy
(Hedera helix), and a mint species (Mentha spp.)(Appendix A3). Invasive species and/or noxious weeds as
regulated by the BC Weed Control Act and regulation were not identified during the site assessment. There
are no documented records of invasive animal species in the study area (MOE 2023a).
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4.0 PRELIMINARY ASSESSMENT OF IMPACTS
4.1 DESIGN

Based on the KWL technical memo (Appendix A1), a precast concrete box culvert is the preferred long-
term design option for Spanish Banks Creek that would allow fish passage and pass the peak design flow
with allowance for climate change. The concrete box culvert is noted as the only feasible design option that
satisfies design constraints, allows for clearance at the Metro Vancouver interceptor pipe, and has similar
widths as the streambed. A temporary stream bypass would be required during construction.

It is expected that replacing the culvert to current design standards that consider climate change and debris
flow events will reduce erosion and flooding of downstream environments, infrastructure, and property.
Despite this overall net benefit, there is potential to adversely impact aquatic and terrestrial resources as a
result of the design of the culvert. Potential adverse design impacts include the loss of aquatic (i.e., below
the Creek high watermark) and riparian (i.e., environments within 30 m landward the Creek high watermark)
habitats that support fish and wildlife species should the footprint of the new culvert, associated headwalls
and riprap extend beyond the footprint of the existing crossing structure. Although the proposed box culvert
falls within the footprint of the existing culvert, the extents of channel grading and riprap placement at the
inlet and outlet have yet to be confirmed.

4.2 CONSTRUCTION

Potential adverse impacts to the aquatic environment during construction are primarily related to water
quality and fish passage, including but not limited to:

= Erosion of exposed soils and resultant sediment release;

= Use of heavy machinery and potential accidental release of hydrocarbons; and

=  Temporary barriers to fish passage during stream isolation and flow bypass operations.
Potential adverse impacts to the terrestrial environment during construction include:

= Direct temporary and/or permanent loss of localized riparian wildlife habitat;

= Habitat degradation associated with construction (e.g., hydrocarbon spill); and

= Mortality of small vertebrates breeding in microhabitats within the construction footprint.

Potential indirect adverse impacts include habitat avoidance and reduced reproductive success as a result
of sensory (visual and auditory) disturbance to wildlife species nesting/denning in the Project area.
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5.0 IMPACT MITIGATION STRATEGIES / MITIGATION
STRATEGIES

Potential residual impacts (i.e., predicted to occur after all mitigation is considered) to environmental
resources are not expected to occur so long as conventional design and construction best management
practices (BMPs) are followed. The Project will be undertaken in a small area already heavily affected by
anthropogenic disturbances (e.g., pedestrian pathways, parks, routine road maintenance, and a high level
of disturbance from traffic noise).

5.1 DESIGN

Generally, the footprint of the new precast concrete box culvert and associated riprap scour protection at
both ends will be minimized to the extent feasible while maintaining current design standards. Minimizing
the footprint at each site to within the existing culvert footprint will reduce the permanent loss of aquatic and
terrestrial resources. Top-dressing riprap below the high watermark with native stream substrates salvaged
during excavation, and maintaining the natural channel shape are design impact mitigation strategies that
will be employed where possible. This is important at Spanish Banks Creek due to the known presence of
salmonid species and ongoing habitat restoration initiatives. Additionally, per the request of DFO the design
engineer will maintain the existing invert elevation of the culvert inlet to prevent channel head-cutting
upstream of the culvert (KWL 2023). Riparian areas disturbed during construction will be minimized to the
extent possible and revegetated with native shrub and tree species suited to site conditions.

One of the key design mitigation strategies will be to incorporate fish passage features to improve fish
migration through the culvert compared to existing conditions. Ideally, the replacement culvert will be
passable for the fall migration of adult spawners (i.e., chum) into the system, and in late winter/early spring
for late migrating spawners and outmigrating juvenile salmonids (i.e., chum and coho). Passability through
the culvert is not critical during summer low flow periods given the species that are presumed present.

Of particular importance will be specifying a culvert gradient that allows for fish passage across a range of
flows and prevents sedimentation of the culvert. Per the BC Fish-Stream Crossing Guidebook (FLNRO and
DFO 2012), closed bottom culverts with a gradient of more than 3% should incorporate larger material (>
D90) into the embedment mixture (20% for box culverts) to help retain substrate in the culvert and provide
velocity shadows to enhance fish passage. Larger material as opposed to baffles are recommended in
culverts with a gradient of more than 3% given baffles tend to form a step-pool channel morphology in
steeper grades which are prone to the development of scour pools and subsequent fish stranding during
low flows. As such, baffles are not recommended in the steeper portion of the culvert. Additional fish
passage features such as a thalweg (low-flow channel) to enable fish passage at low flow, and a small weir
1.5 to 2 channel widths downstream of the outlet to retain substrate within the culvert and backwater the
culvert outlet will also be incorporated into the design; however, given the gentle gradient at the outlet of
the proposed culvert (i.e., 0.81%), backwatering of the culvert may not be required.

In accordance with Part 3 of the Water Sustainability Regulation the installation of a culvert is considered
an authorized change (i.e., no Change Approval required) if the following design conditions are met:

= The culvert inlet and outlet incorporate measures to protect the structure and the stream channel
against erosion;
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= Debris can pass through the culvert;

= The culvert and its approach roads do not produce a backwater effect or increase the head of the
stream;

= The culvert capacity is equivalent to the hydraulic capacity of the stream channel or is capable of
passing the 1 in 200-year maximum daily flow without the water level at the culvert inlet exceeding
the top of the culvert;

= The culvert has a minimum equivalent diameter of 600 mm;

= The culvert has an equivalent diameter of 2 m or greater or has a design capacity to pass a flow of
more than 6 m3 per second, the culvert is designed by an engineering professional and constructed
in conformance with that design;

= The culvert is installed in a manner that permits the removal of obstacles and debris within the
culvert and at the culvert ends;

= Embankment fill materials do not, and are unlikely to, encroach on culvert inlets and outlets;

= The culvert has a depth of fill cover that is at least 300 mm or as required by the culvert
manufacturer's specifications;

=  The maximum fill heights above the top of the culvert do not exceed 2 m; and

= The culvert is made of materials that meet the applicable standards of the Canadian Standards
Association.

5.2 CONSTRUCTION

The successful Contractor(s) will be required to submit a detailed Construction Environmental Management
Plan (CEMP) with work procedures prior to commencing construction. The CEMP shall be prepared in
compliance with MOTI’s Standard Specifications for Highway Construction (MOTI 2020a) Section 165
Protection of the Environment (SS 165), and align with the Requirements and Best Management Practices
for Making Changes in and About a Stream in British Columbia (BC Gov. 2022), and the Measures to
Protect Fish and Fish Habitat (DFO 2022). The CEMP shall be submitted to MOT] for review and approval
prior to the start of works. Special Provisions (SPs) contained in the Project Tender package will identify
any expectations that differ from MOTI SS 165 and will also include conditions of any environmental
approvals. SPs may also refer to mitigation measures outlined in this or any other environmental
assessment reports prepared for the Project that form part of regulatory application submissions. Mitigation
measures and construction BMPs detailed in the CEMP will include but not be limited to the following
management plans:

= Fish and fish habitat protection plan (including fish salvages where required);
=  Spill prevention and emergency response plan;

= Erosion and sediment control plan;
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= Vegetation management plan (including management of invasive and noxious weeds);
= Wildlife protection plan; and
=  Waste management plan.

In accordance with Part 3 of the Water Sustainability Regulation, the installation of a culvert is considered
an authorized change (i.e., Change Approval not required) if the following construction BMPs are met:

= The equipment used for site preparation, or for installation of the culvert, is situated in a dry stream
channel or operated from the top of the bank; and

= The installation of the culvert does not destabilize the stream channel.

5.2.1 Least Risk Windows
Fish

Instream works should be conducted during the regional least-risk work window of August 1 to
September 15 to protect potential salmonid species documented to occur within the Project location (MOE
2006). It should be noted that the least risk window for fish does not apply if the watercourse is naturally
dry. Instream works outside the least-risk window may be allowed with compelling rationale and appropriate
site-specific mitigation measures prepared under the direction of an Appropriately Qualified Professional
(AQP).

Birds

If vegetation clearing is required, particularly for site preparation works, mitigation during construction
should include work restrictions during the breeding bird window, March 15 to August 30 (ECCC 2018).
Bird nesting surveys, as per MOTI protocol, and measures to protect active nests are required for vegetation
removal and disturbance activities during the active nesting period (MOTI 2020b). If clearing cannot be
conducted during this time due to the Project schedule, pre-clearing bird nesting surveys by an
Appropriately Qualified Professional (AQP as defined in MOTI SS 165) will be required to ensure
compliance with the federal Migratory Birds Convention Act, which prohibits the removal or destruction of
birds or bird habitat during the breeding season. Surveys should be conducted so that no-disturbance
buffers can be established around active nest sites. Raptor nests were not observed during the preliminary
design studies; however, raptor nest surveys should be completed immediately prior to construction to
ensure conditions have not changed.

5.2.2 Spill Management

Environmental spills have the potential to result in damage to soils and vegetation and/or harm to fish and
aquatic habitats. The following BMPs shall be outlined in the Project CEMP:
= All hazardous substances are properly labelled, stored, and contained;

=  All work areas and machinery are tidy and free of excess oil, grease, and leaks;
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= Required training for Project personnel on environmental awareness and emergency/spill response
has been carried out prior to works;

= Emergency contact lists are kept on-site in an area accessible to all personnel;

= Spill kits are properly stocked and located at all active work areas, and at sites where hazardous
substances are stored or in use, in a location readily accessible to Project personnel; and

= Allequipment maintenance, fueling and controlled substance storage areas are located a minimum
of 30 m from any open water source and a refuelling management plan for equipment is prepared.

In the event of an accidental spill or leak, the AQP may suspend works and provide guidance on how to
rectify the situation. Emergency Management BC (EMBC) shall be notified of any spill of a reportable
volume within 24 hours of the spill. An environmental incident report shall be generated that outlines the
cause of the incident, measures taken to rectify the incident, and any outstanding issues that need to be
addressed, and measures taken to prevent further incidents of a similar nature. All personnel shall be made
aware of spill management and proper handling of hazardous materials (e.g., fuels, oils and other
hydrocarbons) to prevent harmful substances from entering the environment. The AQP shall verify that all
staff are made aware of the location of the spill kit(s) as well as the proper cleanup techniques in the event
of a spill.
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6.0 REGULATORY CONTEXT

Spanish Banks Creek is a fish-bearing watercourse and is therefore subject to high standards of environmental
protection. Environmental legislation that may be applicable to the Project is summarized below in Table 4.

Table 4 Summary of legislation applicable to aquatic and wildlife resources.
Legislation Agency Area of Regulation Possible Permits/Actions
Federal
Migratory Birds Environment and Prohibits injury, molestations, Bird nesting surveys and measures
Convention Act and Climate Change and destruction of migratory to protect active nests are required
Regulations Canada (ECCC) birds and their nests. for vegetation removal during the

Fisheries Act

Species at Risk Act,
S.C. 2002, c.29

Provincial

Water Sustainability Act
and Regulation

BC Wildlife Act

Spill Reporting
Regulations of the
Environmental
Management Act

Fisheries and Oceans
Canada (DFO)

Fisheries and Oceans
Canada, ECCC, and
Parks Canada

BC Ministry of Forests
(MoF)

MoF

BC Ministry of
Environment and
Climate Change
Strategy

No person shall carry on any
work, undertaking or activity that
results in the death of fish or the
harmful alteration, disruption, or
destruction (HADD) of fish
habitat.

Identify and protect the critical
habitat of Canada’s species at
risk.

Regulates activities being
carried out in and about a
stream

Regulates works that impact
raptors. Bald eagle, golden
eagle, peregrine falcon,
gyrfalcon, osprey and burrowing
owl nests are protected year-
round.

Regulates works that impact
vertebrate species, other than
birds.

Establishes procedures for
reporting the unauthorized
release of substances into the
environment as well as outlining
details of reportable amounts for
certain substances for sites
having Provincial jurisdiction.

active nesting period (March 15 to
August 30).

A Request for Project Review will
be required to confirm DFO agrees
no HADD or death of fish will occur.
An Avoid and Mitigate Letter (aka
Letter of Advice or LoA) is expected
to be issued from DFO.

Permits not required given impacts
to SARA species will not occur.

Culvert replacement will require the
submission of a Notification
pursuant to Part 3 of the Water
Sustainability Regulation a
minimum of 45 days before
commencement of works, or a
Change Approval, pending final
designs.

Raptors or their nests have not
been identified within the Project
study area. A pre-construction
survey should be conducted to
confirm that conditions have not
changed.

Permits pursuant to the Wildlife Act
are not anticipated. A general
wildlife permit is required to salvage
and relocate vertebrate species.

An Environmental Emergency Plan
and a Spill Response Plan shall be
developed for the construction
phase of the Project.
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6.1 MIGRATORY BIRDS CONVENTION ACT AND REGULATIONS

ECCC’s Canadian Wildlife Service (CWS) has jurisdiction over birds listed under the federal Migratory Birds
Convention Act (MBCA 1994). In the general area of the Project, species include insectivorous birds (i.e.,
warblers, flycatchers, hummingbirds, wrens, thrushes, vireos, nightjars, swallows, tanagers, woodpeckers,
chickadees, and their allies), seed eaters (i.e., sparrows, finches, grosbeaks, tanagers), and water birds
(i.e., shorebirds, gulls, waterfowl, and their allies). Some of these species are listed under SARA. MBCA
prohibits injury, molestations, and destruction of migratory birds and their nests. Generally accepted work
windows revolve around the breeding bird nesting periods defined by ECCC. The nesting window is
between March 15 and August 30 for birds in the Fraser Valley (ECCC 2018). If works cannot be conducted
outside of these windows, measures to protect active nests are required.

6.2 FISHERIES ACT

The Fisheries Act requires that Project Works, Undertakings or Activities (WUA) avoid causing:
= The death of fish by means other than fishing; and

= Harmful alteration, disruption, or destruction (HADD) unless authorized by the Minister of Fisheries
and Oceans Canada.

In accordance with the Fish and Fish Habitat Protection Policy Statement (DFO 2019), DFO interprets
HADD as any temporary or permanent changes to fish habitat that directly or indirectly impair the habitat’s
capacity to support one or more life processes of fish.

Hatfield has evaluated the proposed Project WUA to confirm if all Measures to Protect Fish and Fish Habitat
(DFO 2022) can be implemented. A Request for Review application to DFO will be required given the
Project is unable to avoid “disturbing or removing materials from the banks, shoreline or waterbody bed”
(DFO 2022) at each site. It is expected that DFO will issue an Avoid and Mitigate Letter (i.e., Letter of Advice
or LoA) for the Project to proceed within 60 days of submitting the Request for Review application.

6.3 SPECIES AT RISK ACT, S.C. 2002, C.29

SARA-listed birds and aquatic species are protected where their critical habitat has been identified, in all
lands regardless of jurisdictions. Management Plans and Recovery Strategies are federal stewardship
initiatives that involve collaboration with provincial governments, and as such it is expected that these
protocols are adhered to on provincial lands as a matter of due diligence. It is expected that SARA permits
will not be required for this Project.

6.4 WATER SUSTAINABILITY ACT

To make changes in and about a stream requires a license, use approval or change approval or compliance
with an order, or Part 3 of the Water Sustainability Regulation (the Regulation), which includes submitting
a Notification to a Habitat Officer. The BC Water Sustainability Act defines changes in and about a stream
as “any maodification to the nature of a stream, including any modification to the land, vegetation and natural
environment of a stream or the flow of water in a stream, or any activity or construction within a stream
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channel that has or may have an impact on a stream or a stream channel” (WSA 2016). A stream channel
includes the bed and banks of the stream and includes side channels.

In accordance with Part 3 of the Regulation and pending the final designs and extents of the culvert, it is
anticipated that Project works (i.e., culvert replacement) will require a Notification of works if the design
conditions for an authorized change are met (listed in Section 5.1). Notifications must be submitted at least
45 days before Project works. A Change Approval pursuant to Section 11 of the Water Sustainability Act
will be required should conditions under an authorized change are not met.

6.5 BC WILDLIFE ACT

Wildlife in BC are protected from harm under the Wildlife Act, except as allowed by regulation for such
activities as hunting and trapping. The Wildlife Act falls under the jurisdiction of MoF and extends to
vertebrate animals including bird species not listed under the Migratory Birds Convention Act. A Wildlife Act
permit is required to relocate vertebrates from the construction footprint to avoid disturbance and/or
mortality. Although there is no timeline for the review of the permit, there is a general 60-day review period
following the submission of a permit application. A permit application includes a detailed salvage plan
(including contingency measures and effectiveness monitoring), and Indigenous consultation, which can
be a lengthy process. A permit application review may be expedited through payment to Front Counter BC.

6.6 SPILL REPORTING REGULATIONS OF THE ENVIRONMENTAL
MANAGEMENT ACT

Construction activities and the involvement of heavy equipment machinery during the Project pose a risk
of accidental spills and releases; therefore, prevention measures should be implemented. The
Environmental Management Act includes regulations following spill prevention and reporting of any
substance (i.e., gaseous, liquid, or soild) capable of causing pollution if it were to escape or be spilled into
the environment (i.e., air, land, or into any body of water). Spills of any volume to fish-bearing waters must
also be reported to DFO. The Contractor will report any reportable spill to relevant outside agencies. An
Environmental Emergency Plan and a Spill Response Plan shall be developed for the construction phase
of the Project and the BMPs in Section 4.2.4 shall be outlined in the Project CEMP.
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7.0 CLOSURE

MOTI proposes to replace a woodstave culvert in Spanish Banks Creek that received a high accumulation
of sediment due to the November 2021 atmospheric river. Replacing the existing culvert with the preferred
option of a precast embedded concrete box culvert will improve fish passage upstream of NW Marine Drive
and convey the design flood flow. Project works include changes in and about a stream and as such will
require regulatory review in accordance with the federal Fisheries Act and the provincial Water
Sustainability Act. Based on a review of the KWL technical memo, and pre-design draft drawing
(Appendix A1), it is Hatfield’s opinion that the Project will not result in adverse residual impacts to aquatic
or terrestrial resources contingent upon the recommended design and construction mitigation strategies
provided in this EOA. More detailed quantification of Project-related impacts in support of environmental
permit applications will be provided as Project design drawings are advanced.
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https://maps.gov.bc.ca/ess/hm/imap4m/
https://maps.gov.bc.ca/ess/hm/habwiz/
https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-licensing-rights/working-around-water/regional-terms-conditions-timing-windows
https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-licensing-rights/working-around-water/regional-terms-conditions-timing-windows
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/wildlife/wildlife-habitats/conservation-lands/wma/wmas-list/sturgeon-bank
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/wildlife/wildlife-habitats/conservation-lands/wma/wmas-list/sturgeon-bank
https://www2.gov.bc.ca/gov/content/transportation/transportation-infrastructure/engineering-standards-guidelines/standard-specifications-for-highway-construction
https://www2.gov.bc.ca/gov/content/transportation/transportation-infrastructure/engineering-standards-guidelines/standard-specifications-for-highway-construction
http://www.bclaws.ca/civix/document/id/complete/statreg/36_2016
http://sccp.ca/sites/default/files/species-habitat/documents/wr64_2.pdf
http://sccp.ca/sites/default/files/species-habitat/documents/wr64_2.pdf
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