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1 INTRODUCTION

Terwillegar Drive, in Edmonton, Alberta, connects Whitemud Drive to Anthony Henday Drive and ultimately south to
Highway 19. The roadway was originally envisioned to be a freeway to improve movement around the city. In 2019,
the City of Edmonton (the City) hired Associated Engineering Alberta Inc. (Associated) and CIMA+ to undertake a
functional planning and bridge assessment study to determine rehabilitation options for the Rainbow Valley Bridges,
express transit routing options, and capacity improvements. The Terwillegar Drive upgrade project is divided into
three stages:

Stage 1: Terwillegar Drive Expressway including widening to four lanes in each direction, a shared-use path along the
east side of the corridor, and intersection upgrades with enhanced bus stops. This stage began in 2020 and is currently
under construction.

Stage 2: Whitemud Drive / Terwillegar Drive Interchange, Rainbow Valley Bridges including Whitemud Drive
upgrades and widening from Fox Drive to 122 Street, rehabilitation and widening of the Rainbow Valley Bridges to
four lanes in each direction, upgrades to the shared use pathway between 122" street and Fox Drive, Whitemud
Drive / Terwillegar Drive interchange ramp upgrades, transit priority measures throughout the project area, and a
pedestrian bridge over Whitemud Creek north of the existing bridges. Stage 2 is a part of the City’s plan to support the
projected growth of travel demand in southwest Edmonton.

Stage 3: Anthony Henday Drive Interchange Upgrades including additional northbound bridge, ramp upgrades, active
mode upgrades and potentially transit priority measures, and Terwillegar Drive / 170 Street widening.

The City retained CIMA+ to undertake preliminary design, detailed design, tender support, resident engineering, and
post-construction services for Stage 2. CIMA+ retained Associated to assist with project management, design, and
environmental services. This project includes the work associated with Stage 2.

The interchange at Whitemud Drive / Fox Drive and the portion of Whitemud Drive that extends from the west of the
Rainbow Valley Bridges to 122 Street are situated in the North Saskatchewan River Ravine System (Figure 2-1 and 2-
2). As such, project components and activities in these lands are subject to Bylaw 7188 and require environmental
review (City of Edmonton 2018). The study area is the extent of the project area that overlaps with the Bylaw 7188
area (Figure 2-1 and 2-2). The purpose of this Environmental Impact Assessment is to support the environmental
review of the project and satisfy the requirements of Bylaw 7188.
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2 THE PROPERTY

2.1 Land Use and Zoning

The project occurs in southwest Edmonton and extends from Fox Drive south to the project limits of Stage 1 between
Whitemud Drive and 40 Avenue and east to the intersection of Whitemud Drive with 122 Street (Figure 2-1 and 2-2).
The Rainbow Valley Bridges cross Whitemud Creek between 142 Street and 122 Street. The project area covers a

4.9 km segment of the Whitemud Drive freeway and ranges from approximately 100 to 200 metres in width.
Currently, the freeway is divided and has three lanes of traffic going in both directions. The Whitemud Drive / Fox
Drive interchange accounts for 0.5 km of the project area length. The north-south segment from the Whitemud Drive
/ Fox Drive interchange to the Whitemud Drive / Terwillegar Drive interchange is approximately 2.3 km. The east-
west segment from the Whitemud Drive / Terwillegar Drive interchange to the Whitemud Drive / 122 Street
interchange is approximately 2.1 km. The location of the planned pedestrian/cyclist bridge is 250 metres east of
Terwillegar Drive, which will connect 142 Street north of Whitemud Drive to a pathway on the south side. The
Rainbow Valley Bridges cross Whitemud Creek and are approximately midway between Terwillegar Drive and 122
Street.

The project area intersects the following Alberta Township Survey (ATS) system sections (Figure 2-1 and 2-2):

° NW-07-52-24-W4M; ° SW & SE-13-52-25-W4M;
° SW-18-52-24-W4M; ° NE & SE-14-52-25-W4M;
° NE-11-52-25-W4M; ° SE-23-52-25-W4M; and

° NW & NE-12-52-25-W4M; ° SW-24-52-25-W4M.

The project area intersects the following parcels outside of the road right-of-way:

o 501 - Butchart Drive NW . Lot A, Plan 2815HW
o Block F, Plan 22NY ° 13204 - Rainbow Valley Road NW
° 4501 - 142 Street NW ° Lot R, Plan 4002MC
° Block OT, Plan 8822507 ° 4145 - Aspen Drive East NW
o 13140 - Rainbow Valley Road NW . Lot RS, Plan 6773MC
° Block H, Plan 18KS ° 7000 - 143 Street NW
° 13110 - Rainbow Valley Road NW . Block A, Plan 8521469

The dominant land use within the project area is municipal-owned land including major arterial roadways and
pedestrian traffic on shared-use paths adjacent to roadways. Current land use within the project area is freeway
transportation. Based on the review of municipal zoning plans, the project area is adjacent to multiple zones within
Edmonton, most of which are residential (City of Edmonton 2021a):

° A: Metropolitan Recreation Zone ° DC2: Site Specific Development Control
o AGU: Urban Reserve Zone Provision
. AN: River Valley Activity Node Zone ° RA7: Low Rise Apartment Zone
° AJ: Alternative Jurisdiction Zone ° RF1: Single Detached Residential Zone
o AP: Public Parks Zone ° RF5: Row Housing Zone

L US: Urban Services Zone

2-1
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Most of the area surrounding the project area is developed and consists of residential areas (AJ, DC2, RA7, RF1, RF5).
Other land uses include schools (AGU and US), churches (US), public parks (AP), and the recreational park area
surrounding Whitemud Creek (A). Lands zoned as A and AP are regulated under the Parkland Bylaw, details regarding
the Parkland Bylaw can be found in Section 5. The recreational park area has multiple trails, a campground, and the
Snow Valley Ski Club. The boundaries of the North Saskatchewan River Valley and Ravine System are shown on
Figures 2-1 and 2-2.

Most of the lands within the project area have moderate value according to the City’s Environmental Sensitivities
database (City of Edmonton 2019c¢) (Figure 2-3 and 2-4). There are small areas of habitat to the east and west of the
Whitemud Drive / Fox Drive interchange and to the north and south of the Rainbow Valley Bridges, which are
classified as high to extremely high value (City of Edmonton 2019c) (Figure 2-3 and 2-4). Table 2-1 provides an
overview of the environmental sensitivity classes identified, best practices when working in these areas, and the
Ribbon of Green (City of Edmonton 2020d) equivalent.

Natural sensitivities in the area are regulated as per municipal, provincial, and federal legislation. Landscaped and
natural trees and shrubs are subject to the City of Edmonton’s Tree Policy (City of Edmonton. 2020a). Removal of or
impacts on these require coordination with Urban Forestry and/or Natural Areas Operations. The bed and shore of
Whitemud Creek are owned by the Province as per the Public Lands Act and the water is regulated under the Water
Act. The fish and aquatic resources are regulated by the federal Fisheries Act. A detailed description of the regulatory
requirements is provided in Section 5.

Table 2-1
Environmental Sensitivity Class

Environmental Ribbon of
Sensitivity Description of Sensitivity Best Practices Green
Class Equivalent
Extremely high  These sites are mostly found in the e Protect these areas from future Protection
River Valley, its tributary ravines, and development.
near Big Lake. Sites are often e Buffer these areas to help sustain
dominated by native vegetation and their assets and minimize impacts
have multiple ecological and physical due to adjacent land use.

assets and steep slopes or other
physical or cultural constraints that
would limit development activities.
Threats due to land use or aquatic
impacts to these sites are minimal.

e Maintain or enhance connectivity
at these sites. Assess projects
across the city through the
development and planning
process.

e Engage developers or residents in
conservation, restoration and
stewardship of these sites, to
promote broader awareness and
support for their conservation.

Very high These areas are found in the River Protection
Valley, in and near its tributary e Protect these areas from future
ravines, and at Big Lake. They are dgvglopment. .
often dominated by native vegetation Limit land use to passive

and have multiple ecological assets recreation and development to
and/or cultural or physical low impact infrastructure.
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Ribbon of
Green

Environmental

Description of Sensitivity Best Practices

Sensitivity
Class Equivalent

High

Moderate

constraints, and less likely to be
affected by land use or aquatic
threats.

These sites are found across the city
and range in size from relatively small
sites to larger sites in the River
Valley, Big Lake, Beaver Hills moraine
and Devon Dunes areas. These sites
have various combinations of
ecological and physical assets and
may be affected by threats.
Vegetation could include some non-
native vegetation communities but
would mainly comprise native
communities.

In the River Valley, these sites could
contain any one or a combination of
ecological or physical and/or cultural
or development constraints.

These sites are the most abundant
type of sensitive site in the city and
are distributed across the city. They
support fewer assets than higher
sensitivity sites and are more likely to
include non-native vegetation. They
are located in areas that are
influenced by human land use. Larger
sites lie within unique landscapes that
may have limited development in the
past. Such sites may contain
ecological assets that are limited
distribution or are easily disturbed by

Buffer these areas to help sustain
their assets and minimize impacts
due to adjacent land use.

Engage developers or residents in
conservation, restoration and
stewardship of these sites, to
promote broader awareness and
support for their conservation.
Complete detailed evaluation to
ensure appropriate planning and
land use for the assets at a given
site.

Explore opportunities to buffer
these sites, enhance connectivity,
or restore key ecological functions
within the site and in adjacent
sensitive sites.

Consider conservation and Conservation

protection of these sites to add to
the ecological network.

Complete detailed evaluation to
ensure appropriate planning and
land use for the assets at a given
site.

Explore opportunities to buffer
these sites, enhance connectivity
or restore key ecological functions
within the site and in adjacent
sensitive sites.

Explore opportunities to conserve ~ Conservation

all or part of these sites during the
land development or
redevelopment planning process,
or as part of open space planning.
Where possible, complete site-
specific conservation or
restoration.

Consider City-sponsored habitat
enhancement and stewardship
programs to enhance ecological
functions.

Restoration/
Stewardship
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Environmental Ribbon of

Sensitivity Description of Sensitivity Best Practices Green
Class Equivalent

development (e.g., sandy soils,
wetlands).

These areas often have strong
restoration potential that can benefit
surrounding ecological assets, as well
as sustaining their own ecological
value. They also often lie within
connective habitat and play a role in
linking other sensitive areas.
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3 ENVIRONMENTAL CONTEXT

Overall, the study area includes two dominant environmental features the North Saskatchewan River Valley and
Whitemud Creek and its surrounding ravine. The North Saskatchewan River Valley and ravine around Whitemud
Creek provide habitat to native plants and wildlife and support wildlife movement throughout the City. Whitemud
Creek provides aquatic habitat for various species of fish as well as amphibians. Lands in the study area have relatively
high potential to support potential archaeological and paleontological resources. In addition, soils near to the road
have a high potential for salt contamination resulting from the application of road salts for ice mitigation.

3.1 Assessment Methods

3.1.1 Desktop Assessment

The assessment involved a review of publicly available data and information to identify the baseline environment and
potential environmental constraints within the study area. Sources of information included:

° Significant Landforms of Alberta (Government of Alberta 2014);

° Agricultural Regions of Alberta Soil Inventory Database (AGRASID) (Government of Alberta 2021a);

° Alberta Water Well Information Database (Government of Alberta 2021b);

° Alberta Flood Hazard Map Application (Government of Alberta 2021c);

° Fisheries and Wildlife Management Information System (FWMIS) database (Government of Alberta 2021d);
° Alberta Conservation Information Management System (ACIMS) database (Government of Alberta 2019);

° Listing of Historic Resources (Government of Alberta 2021e);

° Environmental Site Assessment Repository (AEP 2020); and

° Historical Resources Overview Report (Appendix A).

3.1.2 Field Assessments

An initial field assessment was conducted by Portia Lloyd, P.Biol. of Associated on May 12, 2020. This survey
identified wildlife, erosion, vegetation, and wetlands within the study area.

A general environmental field assessment was conducted by Brett Bodeux, P.Biol., and April Ziegler, P.Biol., of
Associated on June 8, 2021. This survey focused on vegetation including rare plants and included incidental
observations of wildlife and other notable environmental features within the study area.

A third field assessment was conducted by Erin Cawthorn, BIT, and Taylor Lowe, P.Biol., of Associated on August 26,
2021. The primary focus of this field assessment was a late-season rare plant survey.

A fourth survey was conducted by Brett Bodeux on October 19, 2021. This survey was completed in the area
immediately east of Whitemud Creek and north of Rainbow Valley Bridges in an open field that may be used for
construction laydown and staging. The survey focused on vegetation and potential rare plants.

The smooth concrete surfaces and lack of cracks, crevices, or ledges limit the potential for the Rainbow Valley Bridges
to provide roosting or nest habitat for wildlife. Therefore, a bat survey was not conducted for this project. Habitats in
the study area offer potential nesting habitat for breeding birds and it is assumed that they may support bird nests in
the breeding season. Therefore, breeding bird surveys were not completed for the project as it is recognized that

3-1
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City of Edmonton 3 - Environmental Context

appropriate surveys are needed prior to the commencement of activities with the potential to impact actively nesting
birds. The study area is assumed to be used by a variety of terrestrial wildlife with the potential for ungulates to move
through the area. A Wildlife Passage Engineering Design checklist (Appendix B) was completed to support the design
of the bridge structures and it was assumed that the structures will need to accommodate for the passage of large
terrestrial mammals. Therefore, wildlife tracking surveys were not completed areas as part of this Environmental
Impact Assessment.

3.2 Groundwater, Surface Water, and Fish
3.21 Groundwater

A search of the Alberta Water Well Information Database revealed nine water wells within 500 m of the project area
(Government of Alberta 2021b). Water depths in these wells range from 4.88 to 74.07 metres below ground surface
(mbgs). A summary of the water wells is included in Table 3-1.

From the database, Well ID 75029 is reported to be a spring. Groundwater discharge may be occurring at this location.
It is important to note that the database only provides approximate water well locations at the legal subdivision (LSD)
scale of the ATS. Therefore, verification would be required to determine the precise location of these wells, the
number of wells, and their status.

During drilling or the boreholes, groundwater seepage and soil sloughing were noted near the Rainbow Valley Bridges
and at the Terwillegar Drive / Whitemud Drive interchange (Thurber 2021a,b,c). Groundwater levels range from 9.6 to
14.2 mbgs at the Rainbow Valley Bridges (Thurber 2021a), 9.4 to 29.7 mbgs at the Terwillegar Drive / Whitemud
Drive interchange (Thurber 2021b), and 6.6 to 14.8 mbgs at the retaining wall locations southeast of the Terwillegar
Drive / Whitemud Drive interchange (Thurber 2021c). Seasonal fluctuations in groundwater levels due to precipitation
are expected. Piezometers were installed across the project area to monitor groundwater levels during design and
construction.

Table 3-1
Alberta Environment and Parks Water Wells Within 500 m of the Project Area

Date Completed or Date
Report Received

Well ID Approximate Distance from Project Site

100 m southwest of Whitemud Drive / Fox Drive

75036 ; Domestic 1966-10-21
interchange

75029 On site; on Fox Drive immediately east of project area Unknown 1970-10-16
boundary

75087 300 m east of Whitemud Drive near 143 Street Industrial 1953-08-19

79200 }OO m southeast of Whitemud Drive / 122 Street Domestic & Unknown
interchange stock

2093334 Oq site; on V\./hltemud.Drlive, 250 m north of Whitemud  Domestic & 1921-08-08
Drive / Terwillegar Drive interchange stock

2093443 500 m northwest of Rainbow Valley Bridges Industrial 1958-07-08

2093480 500 m northeast of Rainbow Valley Bridges Domestic 2019-12-31
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Date Completed or Date
Report Received

Approximate Distance from Project Site

2096405 500 m northeast of Rainbow Valley Bridges Chemistry 1962-07-01
2096482 500 m northeast of Rainbow Valley Bridges Chemistry 2014-11-13

3.2.2 Surface Water

The study area occurs predominately outside of the floodway and flood fringe of the North Saskatchewan River
(Government of Alberta 2021c) (Figure 3-2 and 3-3). In the northern section of the study area, at the Fox Drive /
Whitemud Drive interchange, construction will occur within the flood fringe.

Topography in the study area is directed towards the North Saskatchewan River and Whitemud Creek with the
highest elevations at the Terwillegar Drive / Whitemud Drive interchange. All surface water is anticipated to move
towards the water bodies to the north and east of the study area. The elevation in the project area ranges from 623.5
metres above sea level (masl) to 677 masl. The lowest points in the project area are in the Whitemud Creek valley
beneath the Rainbow Valley Bridges and on the east side of the Whitemud Drive / Fox Drive interchange. The highest
point on the landscape is at the Whitemud Drive / Terwillegar Drive interchange. Slopes of the Whitemud Creek
valley are between 4 and 5%.

The study area overlaps with Whitemud Creek at the Rainbow Valley Bridges on Whitemud Drive (Figure 3-1).
Whitemud Creek conveys water north to its confluence with the North Saskatchewan River. Under the Code of
Practice for Watercourse Crossings, Whitemud Creek is a Class B watercourse and has a Restricted Activity Period
(RAP) of April 16 to June 30 (Government of Alberta 2012).

A portion of an unnamed tributary (ID 45182) of Whitemud Creek occurs in the study area on the south side of
Whitemud Drive and east of the Rainbow Valley Bridges (Figure 3-2 and 3-3). This unnamed watercourse has the
same classification (Class B) and RAP (April 16 to June 30) as Whitemud Creek (Government of Alberta 2012). Field
verification revealed no evidence of a channel with no surface water present. This waterbody is likely an ephemeral
drainage that is only present during heavy precipitation events.

The field assessment determined that there are no wetlands within the study area.

3.23 Fish

The project area is located in the yellow zone on the Whirling Disease Decontamination Risk Zone Map (Government
of Alberta 2020). Whirling disease is caused by a parasite (Myxobolus cerebralis) that affects salmonid fish such as trout
and whitefish (Government of Alberta 2021g).

The FWMIS database includes records of 19 fish species previously captured from Whitemud Creek, which are
summarized in Table 3-2 (Government of Alberta 2021d). No previous fish surveys have been conducted within the
unnamed tributary of Whitemud Creek. It is assumed no fish reside in the unnamed tributary due to the lack of surface
water.

Fish habitat available within the study area is provided in Whitemud Creek. Whitemud Creek is a fairly straight
channel at the crossing location and does not have sharp bends. The habitat within the crossing is predominantly run
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with small sections of riffle (Figure 3-1). Substrates consist of fines, cobbles, and gravels. Cover is provided by
turbidity, large woody debris and sections of overhanging banks. The crossing location may be used by many small-
bodied fish species for foraging and spawning. It is unlikely that fish overwinter at the crossing location due to the
inadequate depth of water. Large-bodied fish species may migrate through the study area, but it is unlikely they use
the crossing location for spawning.

Figure 3-1
View of Whitemud Creek Looking Downstream (North)

Table 3-2
Fish Species Identified in Whitemud Creek

Common Name Scientific Name AIbG:r::rc\ll;;agszg;l COSEWIC3 S;::;izsc;t
Etriiilllback Culaea inconstans Secure N/A N/A N/A
Burbot Lota lota Secure N/A N/A N/A
Emerald Shiner Notropis atherinoides Secure N/A N/A N/A
Fathead Minnow  Pimephales promelas Secure N/A N/A N/A
Finescale Dace Phoxinus neogaeus Undetermined N/A N/A N/A
Goldfish Carassius auratus Exotic/Alien N/A N/A N/A
Lake Chub Couesius plumbeus Secure N/A N/A N/A
Longnose Dace Rhinichthys cataractae Secure N/A N/A N/A
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Common Name Scientific Name AIbGeerr;:r\j\lli?(:aSt:Z;isl COSEWIC? Sé:ﬁizitit
Longnose Sucker  Catostomus Secure N/A N/A N/A
Mountain Sucker  Catostomus platyrhynchus Secure N/A N/A N/A
Northern Pike Esox Lucius Secure N/A N/A N/A
Pearl Dace Margariscus margarita Undetermined N/A N/A N/A
River Shiner Notropis blennius Undetermined N/A N/A N/A
Spottail Shiner I Notropis hudonius I Secure I N/A I N/A I N/A
;-E::T(TSE;ZIG; Casterosteus aculeatus Exotic/Alien N/A N/A N/A
Trout-perch Percopsis omiscomaycus Secure N/A N/A N/A
Walleye Stizostedion vitreum Secure N/A N/A N/A
White Sucker Catastomus commersoni Secure N/A N/A N/A
Yellow Perch Perca flavescens Secure N/A N/A N/A

1 Government of Alberta (2017)

2 Revised Statues of Alberta 2000, Chapter W-10
3 Government of Canada (2021a)

4S.C. 2002, c. 29
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3.3 Geomorphology, Geology, and Soils

The project area is located in the Central Parkland Natural Subregion where the dominant landform is undulating
glacial till plains, with approximately 30% hummocky, rolling and undulating uplands (Natural Regions Committee
2006). Surficial materials are dominantly medium to moderately fine-textured, moderately calcareous glacial till that
may be a thin (less than 2 m) blanket over bedrock in some of the low-relief plains (Natural Regions Committee 2006).
Bedrock formations underlying the project area are tertiary sandstones and mudstones (Natural Regions Committee
2006). There is a significant component (10%) of glaciofluvial sands and organic deposits but only minor inclusions of
glaciolacustrine materials (Natural Regions Committee 2006).

The project is not located within an area designated as a significant landform element by the Government of Alberta
(2014). The significant landforms of Alberta project was initiated to record the geomorphic features of the province.

The bedrock geology of the project area consists of sandstone interbedded with siltstones, mudstones, and coal seams
of the Upper Cretaceous Horseshoe Canyon Formation (Prior et al. 2013).

Surficial geology primarily consists of glaciolacustrine deposits (i.e. sediments associated with former glacial lakes) that
range from massive fine-grained sand, silt and clay for offshore sediments, to silty or pebbly sand with gravel for
nearshore sediments (Fenton et al. 2013). The glaciolacustrine deposits overlie glacial till, consisting of mixed clay, silt,
sand, gravel, and boulders. The glaciolacustrine deposits have been eroded by Whitemud Creek and the North
Saskatchewan River, and reach approximately 9 metres in thickness near Terwillegar Drive and 122 Street
interchanges (Andriashek and MacMillan 1981, Kathol and McPherson 1975).

Surficial deposits within Whitemud Creek consist of gravel, sand, silt and clay alluvium (i.e., deposited by streams), and
surficial deposits within the North Saskatchewan River consists of gravel, sand and silt alluvium. Both the Whitemud
Creek and North Saskatchewan River valley slopes consist of colluvial sediments (i.e., displaced by gravity) from
stream alluvium, and mixed glacial and bedrock materials. No evidence of water body erosion was identified.

Detailed information on the geology and geomorphology pertaining to the project is provided in the geotechnical
investigations completed by Thurber Engineering Ltd. (Appendix C). These reports indicate that the general
stratigraphy in the area consists of clay fill underlain by glaciolacustrine clay, sand, silt and clay layers, clay till, and clay
shale and sandstone.

The project area is located in Soil Correlation Area 10 (Pedocan Land Evaluation Ltd. 1993), within the Thick Black Soil
Zone of central Alberta. The Agricultural Region of Alberta Soil Inventory Database (AGRASID) identifies soils in the
area as miscellaneous undifferentiated mineral soils (Government of Alberta 2021a). Most of the soils in the project
area are likely disturbed and consist of fill material given the extent of previous development and anthropogenic
disturbance. Soils with naturally developed profiles likely occur in the undisturbed areas associated with the North
Saskatchewan River Valley and Ravine System around the Rainbow Valley Bridges.

34 Vegetation
34.1 General Vegetation

Much of the study area is developed roads and paths (Figures 3-4 and 3-5). The Urban Primary Land Vegetation
Inventory (City of Edmonton 2016b) reveals that the dominant vegetated site types in the study area are non-
maintained grass and shrubs and maintained grass occurring adjacent to the roads and within the rights-of-way
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(Figures 3-4 and 3-5). Modifications to the Urban Primary Land Vegetation Inventory, based on a combination of fine
scale mapping and field observations, show that there are 10 polygons of forested site types and three polygons of
medial shrub site types within the study area (Figures 3-4 and 3-5). The dominant tree types of the sections of the
forested polygons within the study area are shown on Figures 3-4 and 3-5. At the Whitemud Drive / Fox Drive
interchange, there is an area of medial shrub dominated by caragana (Caragana arborescens) west of the loop and the
areas of non-maintained grass and shrubs in the middle of the loop contain scattered coniferous trees. Additionally,
there are scattered trees within the non-maintained grass and shrubs polygons to the north and south of Whitemud
Drive and east of the Rainbow Valley Bridges. Outside of the study area, there are many trees adjacent to the
roadways and inside of the interchange loops.

Tree species in the canopy of deciduous-dominated forested areas primarily consist of trembling aspen (Populus
tremuloides) and balsam poplar (Populus balsamifera). Typically, the understorey of these forested areas is dense with
shrub species including beaked hazelnut (Corylus cornuta), choke cherry (Prunus virginiana), prickly rose (Rosa acicularis),
red-osier dogwood (Cornus stolonifera), saskatoon (Amelanchier alnifolia), and snowberry (Symphoricarpos albus).
Common forbs to these forested areas include northern bedstraw (Galium boreale), star-flowered Solomon’s seal
(Maianthemum stellatum), low goldenrod (Solidago missouriensis), wild lily-of-the-valley (Maianthemum canadense), and
wild sarsaparilla (Aralia nudicaulis).

Tree species in the canopy of mixedwood forested areas consist of a mixture of trembling aspen, balsam poplar, and
white spruce (Picea glauca). The portions of mixedwood forested areas that overlap with the study area consist mainly
of deciduous trees, and the understorey composition is similar to the deciduous-dominated forested areas.

The dominant tree species in the coniferous forested area southeast of the Fox Drive interchange is white spruce.
Generally, the understorey of the coniferous forested area is less dense compared to the other forested areas.
Common understorey shrub species include prickly rose, red-osier dogwood, and saskatoon. Forbs that are common
to the coniferous forested area include common fireweed (Chamerion angustifolium), common horsetail (Equisetum
arvense), showy aster (Eurybia conspicua), and star-flowered Solomon'’s seal.

3.4.2 Rare Plants

The ACIMS database has records of several non-sensitive elemental occurrences documented within 2 km of the
study area. A summary of element occurrences is presented in Table 3-1. The element occurrences within and
adjacent to the study area are shown on Figure 3-4 and 3-5. These species have been assigned subnational status
ranks that indicate they are uncommon and of conservation concern or lacking information to adequately determine
their status in Alberta. None of the species are listed under the provincial Wildlife Act or the federal Species at Risk Act
(SARA) or tracked by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC).

No rare plants were observed during the early and late season rare plant surveys. The vegetation survey of the
proposed laydown/staging area to the northeast of Rainbow Valley Bridges revealed the area to be an open field
dominated by disturbance adapted/tolerant and exotic vegetation species and regulated weeds. Canada thistle is the
most abundant of the regulated weeds but there are also occurrences of scentless chamomile, and common tansy.
Overall, there is low rare plant potential in most of this area; however, on the edges near to Whitemud Creek and the
forest stand to the east there are more native plant species and higher potential for rare plants.

3-9
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Table 3-3
Elemental Occurrences Within 2km of the Project Area

Location ACIMS
(Sec-52- Subnational
25 W4M) Status Rank!

Preferred Habitat

Scientific Name

Hard substrates including limestone, limy

Blunt-leaved Didymodon shale, dolomite, cliffs, and rock in moist area
. 24 S2S3 .
hair moss tophaceus such as seepage and waterfalls or moist clay
(Flora of North America Association 2014).
Wood of conifer snags and logs in humid
Dot lichen Micarea melaena 13 S1 forests at lower to middle elevations (Bjork
and Goward 2010).
Flat fruited pelt  Peltigera Mossy soil, logs, and rocks in forests
lichen horizontalis 12,13 5254 (Goward et al. 1994).
Doellingeria Part shade, part sun in moist fields, edges of
Flat-topped .
white aster umbellata var. 12 S3 woods, bogs and swamps (Minnesota
pubens Wildflowers 2021).
Pseudevernia Bark in wet northern forests such as black
Lichen consocians 13 S2 spruce wetlands (Wisconsin Department of
Natural Resources 2021).
Ptvchostomum Wet soils associated with streams, wetlands,
Moss ce:/nuum 24 S1S2 and calcareous habitats (Flora of North
America Association 2014).
Moist ground in woodlands, wooded
Ontario Rhodobrvum hillsides, thin soil over sandstone rocks in
Rhodobryum oory 12,24 S1S2 wooded areas, shaded ground in hanging
ontariense
moss fens, and sandy clay banks along creeks
(Hilty 2020).
Schleicher's silk  Entodon 13 $253 Rock and bark and bases of trees (Flora of
mMoss schleicheri North America Association 2020).
. Moist to medic deciduous woodlands and
Smooth sweet Osmorhiza . .
. L 12 S3 gentle slopes of wooded ravines (Hilty
cicely longistylis

2020).

34.3 Regulated Weeds

Patches of creeping thistle (Cirsium arvense), perennial sow-thistle (Sonchus arvensis), scentless chamomile
(Tripleurospermum inodorum), and white cockle (Silene latifolia) occur throughout the study area. These species are
listed as noxious and are regulated under the Alberta Weed Control Regulation (Alberta Reg. 19/2010) of the Weed
Control Act (S.A. 2008, c. W-5.1). Creeping thistle and perennial sow-thistle are the most prevalent weeds in the study
area whereas scentless chamomile and white cockle are less widely distributed. Infestations of these weeds are most
frequent adjacent to existing infrastructure where previous disturbance has occurred.
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3.5 Wildlife
3.5.1 Wildlife Zones

The project area occurs in the B4 Nesting Zone where the general bird nesting period is from mid-April to late August
(Government of Canada 2018). Migratory bird nesting potential is highest in the forested medial shrub and non-
maintained grass/shrubs vegetation site types and along the banks of Whitemud Creek. However, migratory birds may
nest in vegetation within other site types or on manmade structures such as bridges and buildings.

Some non-migratory birds, such as owls, may begin nesting as early as mid-February. Although there is no wildlife
zone or nesting period specific to owls, the ranges of several species including barred owl (Strix varia), great-horned
owl (Bubo virginianus), and northern saw-whet owl (Aegolius acadicus) overlap with the study area. Individuals of these
species have potential to nest in trees and forested habitats of the study area.

Wildlife Sensitivity Maps show that the study area is located within the Sensitive Raptor Range for bald eagle
(Haliaeetus leucocephalus) and the known range of sharp-tailed grouse (Tympanuchus phasianellus) (Government of
Alberta 2021f; Figure 3-6 and 3-7). Although bald eagles’ nest in forested areas near large bodies of water, such as
rivers and lakes, they typically avoid heavily developed areas (Cornell University 2019). Sharp-tailed grouse leks
typically occur in open areas with short, sparse vegetation within landscapes dominated by agricultural production
(Stavne 2006). Given the habitat requirements and the urban setting, the presence of sharp-tailed grouse leks within
or near to the study area is unlikely.

The study area is also located in a Key Wildlife Biodiversity Zone corresponding with the North Saskatchewan River
and Whitemud Creek valleys (Figure 3-6 and 3-7), as these landforms contain topographic variation and vegetation
productivity that increase biodiversity and provide important winter browse conditions for ungulates (Government of
Alberta 2015). Timing restrictions can apply to activities occurring in this zone; however, these are focused on
industrial activities and may be adjusted in localized situations if other considerations are applied that still protect the
wildlife resource. Generally, construction activities within Key Wildlife Biodiversity Zones should be minimized
between January 15 and April 30 to avoid the displacement of ungulates (Government of Alberta 2015).

3.5.2 Wildlife Corridors and Movement

The North Saskatchewan River Valley provides a linkage within the regional biological corridor (City of Edmonton
2021b). Whitemud Creek is a biodiversity core area identified on the City’s Ecological Network Map (City of
Edmonton 2021b). Whitemud Creek provides a wildlife corridor between the North Saskatchewan River valley and
Blackmud Creek.

The forested and medial shrub habitats adjacent to the northwest portion of the Whitemud Drive/Fox Drive
interchange are recognized as terrestrial winter pinch points for terrestrial wildlife (Figure 3-6; City of Edmonton
2019c). Areas surrounding the Rainbow Valley Bridges and Whitemud Creek are recognized as summer and winter
pinch points for terrestrial wildlife (Figure 3-7; City of Edmonton 2019c). Habitats in these areas offer cover and
connectivity that supports terrestrial wildlife movement through the North Saskatchewan River Valley and Ravine
System.

At Rainbow Valley Bridges, there are four open spaces between abutments and piers beneath the existing structures.

The cross-sectional area of these spaces from east to west is approximately 350 m?2, 740 m2, 620 m?, 290 m2. The total
width of the eastbound and westbound bridges, including the 4.4 m gap between them, is 36 m, which corresponds to
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the length of wildlife passage. Therefore, openness ratios of the four open spaces beneath the existing bridges are 9.7,
20.6,17.2, and 8.2, from east to west, respectively. These openness ratios are well above the minimum ratio of 1.5
that is required for large terrestrial mammals (City of Edmonton 2010).

There are trails in forested and medial shrub vegetated areas to the east and west of the Whitemud Drive/Fox Drive
interchange (Figure 3-6). These trails appear to be frequented by humans and are likely used by terrestrial wildlife as
well. Deer droppings observed adjacent to the trail to the southeast of the Whitemud Drive/Fox Drive interchange
suggest deer travel on the trail. In addition, there is a trail in the vegetated area along the east side of Whitemud Creek
that is likely frequented by terrestrial mammals (Figure 3-7). Deer tracks crossing beneath the Rainbow Valley Bridges
were observed in the open space between the two sets of piers on the west side of Whitemud Creek as well as the
open space between the western most pier and abutment.

To the north of the Rainbow Valley Bridges, a bridge takes Rainbow Valley Road NW over Whitemud Creek to the
Snow Valley Ski Club. There is limited space beneath this bridge as well as extensive riprap that likely limits the
potential for wildlife movement along the Whitemud Creek.

3.5.3 Wildlife Observations

Detailed data from the Fish and Wildlife Management Information System (FWMIS) revealed that 43 wildlife species
have been documented within Sections 11 through 14, 23, and 24 of 052-25 W4M (Government of Alberta 2021d).
Seven of these are species of conservation concern with some protected under the provincial Wildlife Act and/or the
federal Species at Risk Act (Table 3-4). Nest sites of barred owl (Strix varia), cedar waxwing (Bombycilla cedrorum), clay-
coloured sparrow (Spizella pallida), gadwall (Anas strepera), and peregrine falcon (Falco peregrinus) have been
documented in the area (Government of Alberta 2021d). Nest sites of barred owl and peregrine falcon were located
outside of the study area. The barred owl nest site was located adjacent to Whitemud Creek, within the North
Saskatchewan River Valley and Ravine System Protection Overlay. The peregrine falcon nest site was located to the
northwest of the study area along the North Saskatchewan River. Two of the previously documented migratory bird
nests including the cedar waxwing and clay-coloured sparrow occurred within a non-maintained grass/shrubs site
within the study area. The gadwall nest site was located outside of the study area within the North Saskatchewan
River Valley and Ravine System Protection Overlay, associated with Whitemud Creek.

Incidental observations of birds in the study area included chipping sparrow (Spizella passerina), black-capped
chickadee (Poecile atricapillus), clay-coloured sparrow, yellow warbler (Setophaga petechia), cedar waxwing, song
sparrow (Melospiza melodia), American crow (Corvus brachyrhynchos), gray catbird (Dumetella carolinensis), Canada
goose (Branta canadensis), common goldeneye (Bucephala clangula), hooded merganser (Lophodytes cucullatus), and red-
eyed vireo (Vireo olivaceus). Wildlife features including inactive stick nests, trails, red squirrel drey, beaver felled trees,
and wildlife trees were observed within the study area (Figure 3-6 and 3-7).
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Table 3-4

3 - Environmental Context

Wildlife Species of Conservation Concern Previously Recorded Within or Near the Study Area

Common
Name /
Scientific
Name

Amphibians

Canadian
Toad
(Anaxyrus
hemiophrys)

Northern
Leopard
Frog
(Lithobates

pipiens)

Birds

Barred Owl
(Strix varia)

General
Status
of Species at
Alberta Risk Act®
Wild
Species?

COSEWIC*

Habitat Requirements

Breeding habitat includes
shallows of lakes, ponds,
ditches, marshes and
other temporary bodies
of water (Russell and
Bauer 2000).

May be

at Risk Not at Risk

N/A Not at Risk

Breeding habitat includes
water bodies with
shallow standing water,
lacking fish, and
containing abundant
aquatic vegetation.
These water bodies may
include ponds, marshes,
oxbows of rivers, beaver
ponds, backwaters of
flowing watercourses,
irrigation ditches,
dugouts, lake margins, or
reservoirs. (Government
of Alberta. 2007).

Special
Concern

Special

e e Concern

Threatened

Mixed forests with large
trees and often near
water (Cornell Lab of
Ornithology 2019b).

Special

Concern N/A

Sensitive N/A

Habitat Presence
in Study Area

Low to moderate
potential to occur
within riparian
areas of
Whitemud Creek.

Low potential as
the range of this
species has been
dramatically
reduced and it is
thought to be
absent from
central Alberta
(Government of
Alberta. 2007).

Moderate to high
potential to occur
in forested site
types within the
North
Saskatchewan
River Valley and
Ravine System
Protection
Overlay.
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General
Common Status
Name / of
Scientific Alberta
Name Wild
Species?

Wildlife
Act?

Olive-sided
flycatcher
(Contopus
cooperi)

May be
at Risk

May be at
Risk

Peregrine
Falcon (Falco
peregrinus)

At Risk Threatened

Pileated
Woodpecker
(Dryocopus
pileatus)

Sensitive N/A

Short-eared
Owl (Asio
flammeus)

May Be

at Risk N/A

Species at
Risk Act®

Threatened

Special
Concern

N/A

Special
Concern

COSEWIC*

Special
Concern

Not at Risk

N/A

Special
Concern

3 - Environmental Context

Habitat Requirements

Nest in openings or
edges in forested areas
often near meadows,
rivers and streams,
partially logged areas,
recent burns, beaver
ponds, bogs, and
muskegs (Cornell Lab of
Ornithology 2019c).

Nest on buildings and
other manmade
structures, and on cliffs
in natural areas (Cornell
Lab of Ornithology
2019d).

Mature deciduous or
mixed wood forests. and
nest in tree cavities,
often in dead trees
(Cornell Lab of
Ornithology 2019e).

Nest on the ground in
large, open areas with
low vegetation, including
prairie grasslands,
meadows, marshes, and
agricultural areas
(Cornell Lab of
Ornithology 2019f).

Habitat Presence
in Study Area

Moderate
potential to occur
near forested site
types within the
North
Saskatchewan
River Valley and
Ravine System
Protection
Overlay.

Low potential as
buildings of
suitable size or
cliffs are not
located in the
study area.

Moderate to high
potential to occur
in forested site
types within the
North
Saskatchewan
River Valley and
Ravine System
Protection
Overlay.

Low potential to
occur within the
study area given
the lack of open
grassland and
marshes as well
as the
surrounding
urban landscape.
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City of Edmonton 3 - Environmental Context

3.6 Historical Resources

A Historical Resources Overview has been completed for the project and is included in Appendix A. Lands in the
project area have been assigned the following Historic Resource Values (HRVs) (Figure 3-8 and 3-9):

° 4 for palaeontology;
° 5 for archaeology; and
° 5 for palaeontology.

Archaeology sites do not occur within the project area; however, there are 16 known archaeological sites within 1 km
of the project area. Three of these sites are significant HRV 4 sites and occur within 300 m of the project area.

A Historical Resources Act Approval (# 4715-21-0020-001) for the project was received on April 22, 2021 (Appendix
A). This Approval contained a condition requiring the completion of a Historic Resources Impact Assessment for
palaeontological resources. To satisfy this condition, a Historical Resources Impact Assessment Report for
palaeontological resources (Appendix A) was completed, which recommends palaeontological monitoring in areas of
significant ground disturbance.
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City of Edmonton 3 - Environmental Context

3.7 Contaminated Sites

A limited Phase | Environmental Site Assessment (ESA) (Appendix D) was completed by Associated in August 2020
and a Phase Il ESA (Appendix E) was completed by Associated in July 2021 for the project.

The limited Phase | ESA encompassed a 4.9 km segment of Whitemud Drive. Based on the results of this ESA, there is
high potential that current or past land use activities at Whitemud Drive have resulted in contamination of soil,
vapour, and/or groundwater. Two areas of potential environmental concern (APECs) were identified:

° APEC 1: A diesel spill area near Rainbow Valley Bridges where sampling for Per- and polyfluoroalky!l
substances related to firefighting foam was not completed.

° APEC 2: Salt staining present along Whitemud Drive.

The Phase Il ESA was completed in the project area to assess shallow soil quality along Whitemud Drive and identify
contaminants of concern that may be encountered during project earthworks and construction. The Phase Il ESA
concluded that there are salt impacts in soil from ground surface to the maximum depth of investigation where salinity
was tested (1.0 mbgs). Contaminants of concern include chloride and sodium. Soils within the entire project area are
considered to be impacted by historical road salt applications and soils from all depths should be considered as salt-
impacted.

A Contaminated Soils Management Strategy (CSMS) was developed to outline measures to for the management of
both clean and contaminated soil generated through the excavation works associated with the project (Appendix F).
Procedures pertaining to excavation, stockpiling, soil re-use or disposal, import fill/soils, surface and groundwater, and
contamination discovery are described in detail in the CSMS and referenced under the mitigation measures section of
this report.

A discussion with Alberta Environment and Parks is planned to confirm whether the CSMS approach is acceptable to

manage salt contamination within roadways. The CSMS may be revised following discussions with Alberta
Environment and Parks.
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4 THE PROJECT

The Terwillegar Drive Stage 2 project is a part of the City’s plan to support the projected growth of travel demand in
southwest Edmonton.

The Stage 2 concept planning study was initiated by the City in 2019 and completed in 2020. The study included a
condition assessment of the Rainbow Valley Bridges, a transit planning study between the Whitemud Drive /
Terwillegar Drive interchange and South Campus LRT Station, conceptual roadway planning, and conceptual
rehabilitation and widening strategy for the Rainbow Valley Bridges. The project is currently in preliminary design with
several main components including:

° Rainbow Valley Bridges Rehabilitation and Widening;

° New Pedestrian / Cyclist Bridge over Whitemud Creek;

° Terwillegar Drive / Whitemud Drive Interchange;

° 53 Avenue /Terwillegar Drive Bus Only Ramp Retaining Wall;
° 53 Avenue over Whitemud Drive Bridge; and

° Whitemud Drive over Fox Drive Bridge.

Draft preliminary design drawings are located in Appendix G. Detailed information on the components and activities
occurring inside the Bylaw 7188 area is provided in the subsections below. The construction of noise walls was
considered as a part of this project and a draft noise impact assessment (Appendix H) was completed; however, at this
time, no noise walls have been included in the design.

Laydown / staging areas for widening of the Rainbow Valley Bridges and construction of the new pedestrian bridge
will be located in the snow valley overflow parking lot, an open grassy area to the north of Rainbow Valley Road just
east of the Rainbow Valley Access Bridge, and / or at the Whitemud Park parking and immediately surrounding open
landscaped area. The Whitemud Park laydown area has the potential to become a permanent expansion of the existing
parking lot following project completion; however, a decision on the permanence of the parking lot expansion has not
yet been made. A figure outlining the location of the proposed laydowns and other disturbance areas can be found in
Figure 4-1 and 4-2. The planned grading limits for the construction phase of the project are also shown on Figure 4-1
and 4-2.

41 Rainbow Valley Bridges Rehabilitation and Widening

The westbound bridge (B162) was constructed in 1979 and the eastbound bridge (B180) was constructed in 1982.
Both bridges span over Whitemud Creek and Rainbow Valley Road with overall lengths of approximately 189 m. The
westbound bridge is 15 m wide and the eastbound bridge is 16 m wide. Both bridges carry three lanes of traffic with
approximately 55,000 vehicles per day on Whitemud Drive. Both bridge superstructures consist of four spans (42.7 m
-51.8m-51.8m-42.7m).

Rehabilitation of the Rainbow Valley Bridges includes:

° Girder repairs and new girder installation for ° Roof slab replacement;
widening; . Approach slab replacement;
o Deck replacement; . Wing wall removal;
° Barrier replacement; ° Partial depth repairs of abutments;
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° Pedestal repairs; ° Bearing replacement;

° New drainage installation; ° Deck joint replacement;

° Sealing of exterior/interior surface; ° Abutment widening; and

° Slope protection replacement; ° New pier installation for road widening.

Preliminary design included two types of deck rehabilitations and five types of wearing surface systems. The
substructure and girders were the same for all options. It was determined that a partial depth deck and reinforcing
replacement would be completed with HPC steel fibre overlay.

The eastbound and westbound bridge decks will be widened by approximately 5.5 and 6.6 m, respectively. To support
this widening, six new single column concrete piers will be placed immediately adjacent to the existing piers. Each of
the piers will be supported by newly placed concrete bell piles. The middle pier of the eastbound bridge is directly
adjacent to Whitemud Creek. The piles extend beneath Whitemud Creek and the bottom portion of the aboveground
pier occurs within the 1:100 year flood elevation of the creek. The bottom portion of the eastern most pier of the
westbound bridge occurs within the 1:100 year flood elevation of Whitemud Creek. Instream work is required for
construction of the new piers. Mitigations related to instream work can be found in Section 6.3.

Lighting on the bridges will be replaced during widening. Lighting will be switched to LED to reduce spillage; however,
additional lighting will be required to illuminate the widened area of the bridge.

4.2 New Pedestrian / Cyclist Bridge over Whitemud Creek

The new pedestrian / cyclist bridge will be a three span (58.0 m - 70.0 m - 58.0 m) single steel trapezoidal box girder
bridge that will match the vertical profile of the existing Rainbow Valley Bridges. This new bridge will be approximately
5 m north of the widened westbound bridge. A new concrete deck will be installed over the steel trapezoidal box
girders. The new piers will be a reinforced concrete shaft supported on 1.0 m diameter concrete piles with a pile cap.
The piers will be in a different arrangement as the Rainbow Valley Bridges because there are only three spans.
Conventional style abutments, made of cast-in-place reinforced concrete, will be installed and supported by steel HP
piles.

Lighting on the new bridge is still in design; however, LED lights will be used to reduce spillage and less lighting will be
used compared to the Rainbow Valley Bridges to reduce wildlife disturbance during operation.

4.3 Retaining Walls

Three retaining walls are planned as part of the project. These retaining walls will reduce the requirements for
extensive grading and vegetation clearing, such that areas to the outside of the retaining walls will be undisturbed.
One of the retaining walls is located within the study area and the other two are outside of it and in the overall project
area. The planned locations of the retaining walls are shown on Figure 4-1 and 4-2.

44 Landscape Restoration and Enhancement

A landscape / restoration plan is being developed as part of detailed designs to address the restoration of temporarily
disturbed areas and the enhancement of the surrounding landscape. The landscape / restoration plan will be included
as part of the 60% detailed design submission for the project and will be circulated to appropriate City reviewers.

4-2
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The amount of vegetation to be removed during construction is currently being confirmed and will be communicated
with the City’s Urban Forestry and Natural Area Operations groups. Once these groups provide the asset value of
vegetation in the vegetation removal areas, a multiplier will be determined and applied to calculate the asset value of
vegetation within a 2 m root perimeter around each area. The project will replace total asset value provided by the
City plus the asset value of vegetation in the 2 m root perimeter areas.

The landscape / restoration plan will account for the ecological information identified in this EIA report. Tree
compensation is planned and will be prioritized in areas where it will supplement existing tree planting adjacent to
residential developments, provide noise and visual buffering, add to existing corridor access, and enhance the
landscape around new infrastructure. In addition to the tree compensation, native tree and shrub reclamation may be
used at the eastbound and westbound bridges, the new pedestrian / cyclist bridge, and retaining wall locations.
Topsoil replacement and the use of native seed mixtures will be used to restore areas where woody vegetation is not
planned. It is anticipated that imported topsoil will be needed to supplement use of native topsoil and achieve the
City’s standards for topsoil depth (300 mm).
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5 REGULATORY FRAMEWORK

A summary of the permitting requirements for the project is provided in Table 5-1. This information is based on a
review of environmental sensitivities and the current understanding of the project area based on the preliminary
design information. These regulatory requirements should be revisited throughout project planning and detailed
design as they are subject to change.

Regulatory permits requirements are to be considered in the development of the detailed design report for the
project. All permits must be in place prior to the start of construction activities. An Approvals Package will be issued
following receipt of all project permits, to be included in the project tender package and kept on site during
construction.

An overview of environmental legislation with recommendations and general practices to promote project compliance
is available in Table 5-2. Recommendations for project compliance are relevant to the construction phase of the
project and are important for the contractor to be aware of and incorporate into their project-specific Environmental
Construction Operations (ECO) Plan.
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Table 5-1
Anticipated Environmental Permitting Required for the Project

Legislation / Permit . . Estimated Agency Date Approval
Type ket bfe1i25 et [ LI e Review Timeline Submitted Date
Federal
A Request for Review will be
Instream construction activities submitted to Fisheries and
below the high-water mark of Oceans Canada to determine
Fisheries Act / . Whltemud Creek or vY|th the if Authorization is required. 6-8 weeks In-progress TBD N/A
Request for Review  potential to cause serious harm to
fish and/or fish habitat (i.e., Given the current extent of
permanent loss of fish habitat). disturbance, Authorization is
not anticipated.
A new pedestrian bridge and . .
. . . Approval is required for
bridge widening over Whitemud - .
. . . activity on navigable waters.
Creek including the bridge . .
. The submission requires
. . substructure (i.e., separate works L .
Canadian Navigable from surface bridee deck repairs design information for works
Waters Act / & P within the navigation 6-8 months In-progress TBD N/A
AsEova such as scaffolding) fall under the rvellans
Major Works Order. Whitemud ’
Creek is not a scheduled water .
. . Project to be posted on a
body under this Act; however, it is ublic registry for 30 davs
considered navigable. P gistry ys.
Provincial
Extensions or replacements of
. existing stormwater or wastewater
Environmental - . . .
Protection and collection systems require Stamped and signed design
Notification under the Wastewater = drawings are required for N/A TBD TBD N/A
Enhancement Act / . . .2 e .
and Storm Drainage Regulation submission of notifications.

et flezidie (Alberta Regulation 119/1993) of

this Act.



Legislation / Permit

Type

Trigger

Notes on Requirements

Estimated Agency
Review Timeline

Date
Submitted

Approval
Date

Historical Resources
Act / Approval

File No. 4715-21-
0020-001

Public Lands Act /
Temporary Field
Authorization (TFA)

Water Act

Code of Practice
for Watercourse
Crossings /
Notification

Municipal

New construction/ground
disturbance within designated
Historical Resource Value (HRV)
lands.

Temporary works/activities
occurring on Crown administered
lands. The bed and shore of

Whitemud Creek are Crown land.

Instream construction activities.

A Historical Resources
Approval (Number: 4715-
21-0020-001) for the
project was obtained on
April 22,2021 and a
Historical Resources Impact
Assessment was
subsequently completed.

Submit an amendment
application if the project
footprint changes.

Obtain a TFA if temporary
workspace extends outside
of the ROW, below the high-
water mark of Whitemud
Creek.

Whitemud Creek is a Class B
water body with a RAP of
April 16 to June 30.

Notification requires written
specifications and
recommendations prepared
by a Qualified Aquatic
Environment Specialist
(QAES).

2-4 months

2 months

2 weeks (Notification
period prior to the
start of construction)

Approval:
March 10,
2021

HRIA: June
24,2021

As the TFA
is required
to support
construction,
the
contractor
shall be
responsible
for obtaining
this permit.

TBD

April 22,
2021.

N/A
HRIA:
September
22,2021

TBD TBD

TBD TBD



Legislation / Permit . . Estimated Agency Date Approval
Type Trigger B @l RE AT Review Timeline Submitted Date
June 28, August 11,
Bylaw 7188 / Initial 2021 2021
FITEEEE ROMEN A new project review form
Form Vegetation clearing, use of prol - May 19, June 1,
. was required for additional
pathways, and trail closure . 2021 2021
. e . boreholes during the
File No. notifications required for the cotechnical investigation N/A
403036550-001,  geotechnical investigation and i i nge oo April 29, May 28,
389117472-001, utility hydrovac. top;’” i P 2021 2021
394474708-001, ’
389117472-001 March 11, March 30,
2021 2021
All development in the North Approval of the EIA and SLS
Bylaw 7188 / Saskatchewan River Valley and (Appendix l) is required
Environmental Ravine System requires an under the Bylaw. This September
Impact Assessment ~ Environmental Impact Assessment  includes approval by River 6 months 17,2021 TBD N/A
Approval (EIA). A Site Location Study (SLS) Valley Bylaw and Edmonton
is also required. City Council.
25y 2202 The City’s Project Manager
Parkland Access . . .
Permit will coordinate with Parkland
Access to lands zoned as parkland. METEEETE: persormel ke 1 month TBD TBD TBD
File No. arrange for appropriate

permits to support activities

391053806-001 ;
in parkland areas.

341221211-001
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5 - Regulatory Framework

Table 5-2
Environmental Legislation and Recommendations for General Compliance

Legislation

Recommendations and General Practices for Compliance

Federal

Migratory Birds Convention Act

S.C. 1994, c. 22

This Act protects migratory birds, their eggs, and their
active nests.

Species at Risk Act

S.C. 2002, c. 29

This Act regulates activities with potential to impact
species at risk/of concern and/or their habitat.

Provincial

Environmental Protection and Enhancement Act
R.S.A. 2000, c. E-12

This Act regulates activities with potential for
environmental contamination.

Soil Conservation Act

R.S.A. 2000, c. S-15

This Act imposes a duty upon every landholder to take
appropriate measures to prevent soil loss or
deterioration, or to mitigate the same where it has
occurred.

Weed Control Act

S.A. 2008, c. W-5.1

This Act regulates the specific weed species that are
listed in Schedule 1 (prohibited noxious weeds) and
Schedule 2 (noxious weeds) of the Act.

e Conduct vegetation clearing activities outside of

the general bird nesting period for the region (mid
April to late August).

e Consult with a qualified professional if vegetation

clearing activities must be completed within this
period.

e Conduct a pre-construction bird nest sweep by a

qualified professional with a valid permit prior to
any vegetation clearing activities within the
general bird nesting period.

e Engage a qualified professional and/or federal

representative from the Canadian Wildlife Service
if a species at risk is encountered during project
construction.

e Stop work and implement additional mitigation

measures if required.

e Develop an Environmental Construction

Operations (ECO) Plan that addresses erosion and
sediment controls and spill prevention and
response.

e Perform weekly environmental monitoring to

ensure that project activities are not resulting in
sedimentation or contamination.

e Incorporate permanent erosion control measures

as part of designs such as bioengineering or
retaining walls.

e Develop an Erosion and Sediment Control Plan as

part of the project specific ECO Plan.

e Incorporate measures to prevent the introduction

and spread of weed species in the ECO Plan.

e Ensure equipment arrives on site in clean

condition.

e Use seed mixes that have been certified free of

noxious and prohibited noxious weeds for any
revegetation activities.

e Destroy any prohibited noxious weeds and control

noxious weeds in project area.
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5 - Regulatory Framework

Wildlife Act

R.S.A. 2000, c. W-10

This Act prohibits wilful molestation, disruption, or
destruction of wildlife, or a house, nest, or den of wildlife.

Municipal

Community Standards Bylaw 14600

(City of Edmonton 2020b)

This Bylaw regulates noise within the city. Under this
Bylaw, construction activity is restricted to a timeframe
between 7 a.m. and 9 p.m. on most days other than
Sundays and holidays when construction is restricted to a
timeframe between 9 a.m. and 7 p.m.

Corporate Tree Management Policy C456A

(City of Edmonton 2020a)

This policy protects the tree canopy on City lands from
destruction, loss, or damage. The Urban Forestry unit
determines the financial value of ornamental trees based
on their size, species, and condition, and the Natural Area
Operations unit determines the valuation of areas of
natural vegetation to be removed. These units coordinate
vegetation removal activities.

Public Tree Bylaw 18825

(City of Edmonton 2021c)

This bylaw preserves and protects trees in public spaces
owned by the City of Edmonton.

| Recommendations and General Practices for Compliance

e Conduct vegetation clearing activities outside of
migratory and non-migratory bird nesting periods
(mid February to late August).

e Consult with a qualified professional if vegetation
clearing activities must be completed within this
nesting period.

e Follow appropriate mitigation strategies to
prevent/minimize potential human-wildlife
interactions during construction activities, such as
removing wastes from site.

e If an active nest, den or animal residence is
discovered within the project area, stop work and
consult a qualified professional.

e Adhere to time restrictions for construction
activities.

e Contact City representative if construction is
required outside of these time periods as a permit
may be required.

e Maintain engagement with Natural Areas
Operations regarding vegetation removal
requirements in the natural areas.

Engage Urban Forestry for project conflicts with
natural tree stands or landscape trees on City
lands.

e  Submit a Tree Preservation/Protection Plan for
approval through Natural Areas Operations prior
to the start of construction. The tree
preservation/protection plan must separate
inventoried and non inventoried trees within the
City.

e Coming into force May 2022.

e Obtain a permit to work within 5m of the trunk of
any boulevard and open space tree or within 10m
of any boundary of a natural stand.

e Obtain an approval for a tree preservation plan
and/or tree protection plan for all work within 5m
of the trunk of any boulevard and open space tree
or within 10m of any boundary of a natural stand.
The tree preservation/protection plan must
separate inventoried and non inventoried trees
within the City.
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Legislation Recommendations and General Practices for Compliance

Drainage Bylaw 18093

(City of Edmonton 2019)

This Bylaw regulates surface drainage on public and
private land and fosters the well-being of the
environment by prohibiting the release of dangerous or
hazardous materials into the sewerage system.

EPCOR Drainage Bylaw 18100

(City of Edmonton 2020c)

The purpose of this Bylaw is to approve the terms and
conditions for drainage services and a mechanism
whereby Drainage Services Guidelines may be
implemented by EPCOR Water Services Inc.

e Incorporate mitigation measures to prevent
releases of prohibited wastes and control releases
of restricted wastes into the sewerage system.

e  Obtain permission from EPCOR to use their
infrastructure and ensure water quality meets the
standards outlined in this Bylaw.
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6 PROJECT IMPACTS AND MITIGATION MEASURES

6.1
6.1.1

Environmental Impacts

Groundwater, Surface Water, and Fish

The potential project impacts on groundwater, surface water, and fish habitat are presented in Table 6-1.

Project Impacts on Groundwater, Surface Water, and Fish

Ecosystem Component

Groundwater - Exposed groundwater
from construction excavations on land

Groundwater - Exposed groundwater
from construction excavations on land

Groundwater - Exposed groundwater
from construction excavations on land

Surface Water - Bed and banks of
Whitemud Creek

Surface Water - Water quality in
Whitemud Creek

Surface Water and Fish Habitat -
Whitemud Creek

Surface Water and Soils - Stormwater
runoff

Table 6-1

Direction and Description of Impact

Negative - Excess withdrawal of
groundwater from construction
dewatering activities.

Negative - Contamination of
groundwater within excavations from
construction materials.

Negative - Contamination of
groundwater within excavations from
previously contaminated soils.

Negative - Erosion of downstream bed
and banks due to changes in
flow/velocity as a result of instream
isolation.

Negative - Sedimentation of Whitemud
Creek from instream works to install
bridge piers and/or erosion of bare soil
during construction.

Negative - Contamination of Whitemud
Creek from materials used during the
construction.

Negative - Changes to local hydrology
patterns and increased impervious
surface causing increased amount of
stormwater drainage and erosion.

Characteristics of Impact

Before Mitigation

Measures

Nature: Direct
Magnitude: Low
Spatial Extent: Local
Duration: Long-term
Likelihood: Low

Nature: Direct
Magnitude: Low
Spatial Extent: Local
Duration: Long-term
Likelihood: Low

Nature: Direct
Magnitude: Low
Spatial Extent: Local
Duration: Long-term
Likelihood: Low

Nature: Indirect
Magnitude: Moderate
Spatial Extent: Local
Duration: Long-term
Likelihood: Moderate

Nature: Direct
Magnitude: Moderate
Spatial Extent: Local
Duration: Short-term
Likelihood: High

Nature: Indirect
Magnitude: Moderate
Spatial Extent: Local
Duration: Long-term
Likelihood: Moderate

Nature: Indirect
Magnitude: Moderate
Spatial Extent: Local
Duration: Long-term
Likelihood: High

(/i
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Ecosystem Component

6 - Project Impacts and Mitigation Measures

Direction and Description of Impact

Characteristics of Impact
Before Mitigation
Measures

Fish Habitat - Aquatic habitat in
Whitemud Creek

Fish - Fish inhabiting Whitemud Creek

Fish - Fish inhabiting Whitemud Creek

Fish - Fish inhabiting Whitemud Creek

Fish - Fish inhabiting Whitemud Creek

Negative - Temporary isolation installed
in water resulting in the temporary loss
and alteration of fish habitat.

Negative - Increased sedimentation of
fish habitat from instream construction,
and sediment-laden runoff.

Negative - Death or injury to fish during
the fish rescue for instream work.

Negative - Sensory disturbance to fish
from construction lighting and noise.

Negative - Spread of whirling disease
and/or invasive species.

Nature: Direct
Magnitude: High
Spatial Extent: Local
Duration: Short-term
Likelihood: Certain

Nature: Indirect
Magnitude: Moderate
Spatial Extent: Local
Duration: Short-term
Likelihood: Moderate

Nature: Direct
Magnitude: Low
Spatial Extent: Local
Duration: Long-term
Likelihood: Low

Nature: Direct
Magnitude: Low
Spatial Extent: Local
Duration: Short-term
Likelihood: Moderate

Nature: Indirect
Magnitude: Moderate
Spatial Extent: Regional
Duration: Long-term
Likelihood: Moderate

6.1.2

Geomorphology, Geology, and Soils

The potential project impacts on geology, geomorphology, and soils are presented in Table 6-2.

Table 6-2

Project Impacts on Geomorphology, Geology, and Soils

Ecosystem Component

Direction and Description of Impact

Characteristics of Impact
Before Mitigation

Negative - Removal and replacement of native

Soils - Areas of native soil

topsoil with non-native fill or use of imported

topsoil for restoration.

Soils - Areas of native soil or fill

Negative - Contamination of soils from spills of

construction materials or equipment leaks.

Measures

Nature: Direct
Magnitude: Moderate
Spatial Extent: Local
Duration: Long-term
Likelihood: Moderate

Nature: Direct
Magnitude: Moderate
Spatial Extent: Local
Duration: Long-term

6-2
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Ecosystem Component

6 - Project Impacts and Mitigation Measures

Direction and Description of Impact

Characteristics of Impact
Before Mitigation
Measures

Soils - Exposed soils during
construction phase, specially
during unfrozen conditions

Soils - Areas of contaminated
soils exposed during construction

Surface Water and Soils -
Stormwater runoff

Negative - Erosion of exposed soil resulting in loss
of material.

Negative - Exposure of contaminated soils to
precipitation can cause the contamination of
surface water.

Negative - Changes to local hydrology patterns
and increased impervious surface causing
increased amount of stormwater drainage and
erosion.

Likelihood: Moderate

Nature: Direct
Magnitude: Low
Spatial Extent: Local
Duration: Long-term
Likelihood: High

Nature: Direct
Magnitude: Low
Spatial Extent: Local
Duration: Long-term
Likelihood: High

Nature: Indirect
Magnitude: Moderate
Spatial Extent: Local
Duration: Long-term
Likelihood: High

6.1.3 Vegetation

The potential project impacts on vegetation are presented in Table 6-3.

Ecosystem Component

Table 6-3
Project Impacts on Vegetation

Direction and Description of Impact

Characteristics of Impact
Before Mitigation
Measures

Vegetation - Native plants in
North Saskatchewan River
valley

Vegetation - Landscaped
vegetation in the study area

Vegetation - Existing
populations of weeds and non-
native plants

Vegetation - Existing
populations of rare plants

Negative - Temporary and permanent loss of
native plants and vegetation structure in the study
area from removal of vegetation.

Negative - Removal and damage of landscaped
vegetation, including trees, shrubs, and maintained
grass from construction activities.

Negative - Introduction and/or spread of weed
populations and non-native plants.

Negative - Accidental destruction of rare plants.

Nature: Direct
Magnitude: Moderate
Spatial Extent: Local
Duration: Long-term
Likelihood: Certain

Nature: Direct
Magnitude: Low
Spatial Extent: Local
Duration: Long-term
Likelihood: High

Nature: Indirect
Magnitude: Low
Spatial Extent: Local
Duration: Long-term
Likelihood: Moderate

Nature: Direct
Magnitude: Low
Spatial Extent: Local

(/i
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Characteristics of Impact
Before Mitigation
Measures

Ecosystem Component

Direction and Description of Impact

Duration: Long-term
Likelihood: Low

6.14 Wildlife

The potential project impacts on wildlife are presented in Table 6-4.

Ecosystem Component

Table 6-4
Project Impacts on Wildlife

Direction and Description of Impact

Characteristics of Impact

Before Mitigation
Measures

Wildlife - Wildlife passage
and habitat connectivity

Wildlife - Wildlife passage
and habitat connectivity

Wildlife - Bird nesting
habitat within the native or
landscaped vegetation

Wildlife - Actively nesting
birds within or adjacent to
construction limits

Wildlife - Sensory
perceptions of individuals
using habitats near
construction

Negative - Restriction of wildlife movement between
habitats in the Whitemud Ravine at operational stage
of rehabilitated bridges and new pedestrian / cyclist
bridge.

Negative - Restriction of wildlife movement between
habitats in the Whitemud Ravine and the North
Saskatchewan River valley during construction.

Negative - Temporary or permanent loss of bird
nesting habitat from vegetation removal to support
construction and operation.

Negative - Incidental take of active bird nests from
construction activities.

Negative - Interference of hearing or sight from
construction noise or use of artificial lighting during
construction and operation.

Nature: Direct
Magnitude: High
Spatial Extent: Regional
Duration: Long-term
Likelihood: Moderate

Nature: Direct
Magnitude: High
Spatial Extent: Regional
Duration: Short-term
Likelihood: Moderate

Nature: Direct
Magnitude: Moderate
Spatial Extent: Local
Duration: Long-term
Likelihood: High

Nature: Direct
Magnitude: High
Spatial Extent: Local
Duration: Short-term
Likelihood: Moderate

Nature: Direct
Magnitude: Low
Spatial Extent: Local
Duration: Long-term
Likelihood: Moderate
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6.1.5 Historical Resources

The potential project impacts on historical resources are presented in Table 6-5.

Table 6-5
Project Impacts on Historical Resources

Characteristics of Impact
Before Mitigation
Measures

Direction and Description of Impact

Ecosystem Component

Historical Resources -
Potentially undiscovered
archaeological, palaeontological,
and/or provincially designated
historic resources and/or
Indigenous traditional use sites
within study areas.

Nature: Direct
Magnitude: Moderate
Spatial Extent: Local
Duration: Short-term
Likelihood: Low

Negative - Disturbance of unanticipated historic
resources through ground disturbance activities
during construction.

6.1.6 Contaminated Sites

The potential project impacts on contaminated sites are presented in Table 6-6.

Table 6-6
Project Impacts on Contaminated Sites

Characteristics of Impact Before

Direction and Description of Impact MitigationMeastires

Ecosystem Component

Nature: Direct

Contamination - Existing wastes or
debris in construction area

Contamination - Salinity impacted
soils

Contamination -Soils potentially
containing chemicals commonly
found within firefighting foams at
site of former diesel spill

Negative - Deposition of wastes
into excavations or Whitemud Creek
during construction activities.

Negative - Transfer of soils with
high salinity to locations outside of
the project area resulting in salinity
impacts on soil and water elsewhere.

Negative - Transfer of chemicals to
locations outside of the project area
resulting in impacts on soil and
water elsewhere.

Magnitude: Low
Spatial Extent: Local
Duration: Long-term
Likelihood: Moderate

Nature: Indirect
Magnitude: Low
Spatial Extent: Regional
Duration: Long-term
Likelihood: High

Nature: Indirect
Magnitude: Low
Spatial Extent: Regional
Duration: Long-term
Likelihood: Low

6.2

Minimal cumulative impacts are anticipated, including a small increase in surface water discharge from the road/bridge
widening. This is considered inconsequential to the overall drainage throughout the area. The project will have some
localized impacts surrounding Whitemud Creek with the addition of new piers for the Rainbow Valley Bridges and a
new pedestrian bridge; however, there is previous development in the area and direct construction within the water
body is not anticipated.

(/i

Identifying Cumulative Impacts
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There is extensive vegetation removal required in the project area and outside of the study area. Most of the
vegetation removal outside of the study area occurs in areas of maintained turf and non-maintained grass. Scattered
trees occur throughout most of the areas where vegetation removal is required. Vegetation removal is required within
the grading limits of the project; however, vegetation to the outside of the planned retaining walls will be maintained
(Figure 6-1 and 6-2). All vegetation removals that are part of the project require coordination with the City of
Edmonton Natural Areas Operations, Parks and Landscape Inventory, and Urban Forestry units. Restoration of the
entire project area, including the replacement of trees, will be outlined in a project specific landscape / restoration plan
that is being developed as part of detailed design. The landscape / restoration plan will include tree compensation that
will be prioritized in areas that are near to residential neighbourhoods and adjacent to new infrastructure, such as
shared use paths. A combination of native and imported topsoil will be used to establish a topsoil depth of 300 mm
where native seed mixes will be applied to vegetated areas temporarily disturbed through construction. Native tree /
shrub reclamation will be prioritized in areas around the widened eastbound and westbound bridges, the new
pedestrian / cyclist bridge over Whitemud Creek, and areas where retaining walls are implemented. There will be a
temporal delay in the regrowth of restored vegetation. Additionally, there will be a lesser volume of vegetated areas
due to the widening of the existing roadway. Cumulative impacts as a result of vegetation removal are expected to be
minimal following restoration and temporal delays associated with regrowth.
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6.3 Mitigation Measures

Overall, environmental impacts can be mitigated by reducing the footprint of infrastructure and the spatial extent and
duration of construction. Therefore, opportunities for mitigating environmental impacts by minimizing the permanent
infrastructure footprint and extent and duration of construction should be considered throughout detailed design and
construction.

Specific mitigation measures addressing the anticipated or potential environmental impacts identified previously are
outlined in Table 6-7. Mitigation measures identified under planning and design are the responsibility of the design
consultants and Project Managers. The remainder of mitigation measures are required to be implemented at the
construction phase of the project and are the responsibility of the contractor.

With the addition of the new 5 m wide pedestrian bridge and the extension of the eastbound and westbound bridges,
the length of the wildlife passage will increase from 36 m to approximately 58 m. Wildlife crossing will be most limited
by the open spaces beneath the extended bridges and the cross-sectional areas of these open spaces will change
minimally due to the new crossfall of the bridges. Therefore, openness ratios of the four open spaces beneath the
extended bridges and new pedestrian bridge become 6.0, 12.8, 10.7, and 5.0, from east to west, respectively. These
openness ratios are still well above the minimum ratio of 1.5 that is required for large terrestrial mammals (City of
Edmonton 2010) and wildlife are not likely to be inhibited by the lack of openness beneath the bridges.

Prior to the start of construction, the contractor will be required to develop an ECO Plan that is specific to the project.
This ECO Plan is to be reviewed and accepted prior to the commencement of construction activities. The contractor’s
ECO Plan is to be developed in accordance with the most recent version of the ECO Plan Framework prepared by the
City of Calgary and City of Edmonton (2020). In addition, the contractor is to include an Erosion and Sediment Control
(ESC) Plan, that follows the City of Edmonton Erosion and Sediment Control Guidelines (City of Edmonton 2005) and
is endorsed by a Certified Professional Erosion and Sediment Control (CPESC) specialist, as part of the ECO Plan.
Finally, the development of a Tree Preservation Plan will be required in accordance with the City of Edmonton
Corporate Tree Management Policy. The contractor will be required to develop a Tree Preservation Plan that is
approved through Natural Areas Operations and Urban Forestry.

Effective implementation of mitigation measures requires planning, communication, and coordination among the
project owners, the consultant, and the contractor awarded the project. The environmental mitigation measures in this
Environmental Impact Assessment, regulatory permits, and other project documents are to be included in regular
project meetings.
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Ecosystem Component

Table 6-7

Mitigation Measures to Address Environmental Impacts of the Project

Environmental Impact

Mitigation Measures for Planning

Mandatory Mitigation Measures for Construction Phase

Groundwater - Exposed
groundwater from
construction excavations

Groundwater - Exposed
groundwater from
construction excavations

Groundwater - Exposed
groundwater from
construction excavations

Surface Water -
Stormwater runoff

Surface Water - Bed
and banks of Whitemud
Creek

Excess withdrawal of
groundwater from
construction
dewatering activities.

Contamination of
groundwater within
excavations from
construction materials.

Contamination of
groundwater within
excavations from °
previously

contaminated soils.

Changes to local
hydrology patterns
and increased
impervious surface
causing increased
amount of stormwater
drainage.

Erosion of
downstream bed and
banks due to changes
in flow/velocity as a
result of instream
isolation.

and Design Phase

Not applicable.

Not applicable.

Not applicable.

Consider the volume and rate of
stormwater runoff that will be
directed into the surrounding
areas from the development of
the project and incorporate
grading and permanent erosion
and sediment control (ESC)
measures into design of the
project.

Consider the volume and rate of
water that will be directed
around instream isolation and
include ESC measures in detailed
design, as needed to prevent
downstream erosion during
isolation.

Inform Project Management Team if construction
dewatering is anticipated to be required for greater
than 6 months as a Temporary Diversion Licence
would be required.

Include material storage and handling practices in the
project specific ECO Plan with awareness that
groundwater in open excavation may be an important
environmental sensitivity.

Where present, remove all debris prior to any
excavation work.

Assess any soils encountered during ground
disturbance with indications of potential
contamination (e.g., odours, staining, or sheen) for
PCOCs. These soils may need to be managed.

Include temporary ESC measures in the project
specific ECO Plan to control the volume and/or rate
of water runoff from the construction area.

Include temporary ESC measures in the project-
specific ECO Plan to control the volume and/or rate
of water diverted around the construction area.




Ecosystem Component

Environmental Impact

Mitigation Measures for Planning

Mandatory Mitigation Measures for Construction Phase

Surface Water - Water
quality in Whitemud
Creek

Surface Water and Fish
Habitat - Whitemud
Creek

Sedimentation of the
Whitemud Creek from
instream works to
install bridge piers
and/or erosion of bare
soil during
construction.

Contamination of
Whitemud Creek from
materials used during
the construction.

and Design Phase

Develop recommendations from
a Qualified Aquatic Environment
Specialist (QAES) in Fisheries Act
and Water Act regulatory
applications and design of the
proposed footbridge.

Develop a restoration plan for
vegetated areas temporarily
disturbed by construction.

Incorporate permanent ESC
measures into design of the
proposed footbridge.

Retain a qualified professional to
develop a water quality
monitoring plan to follow the
Alberta Environmental Quality
Guidelines for Alberta Surface
Water

Require the contractor to
develop and implement an ESC
Plan as per the City of Edmonton
Erosion and Sedimentation
Control Guidelines (2005).

Retain a qualified professional to
develop a water quality
monitoring plan to follow the
Alberta Environmental Quality
Guidelines for Alberta Surface
Water

Follow recommendations for instream work made by
QAES in Fisheries Act and Water Act regulatory
permits.

Minimize the extent and duration of soil exposure,
especially during periods when the ground in not
frozen.

Include an ESC Plan in the project-specific ECO Plan.

Install and maintain appropriate ESC measures
throughout construction with attention to the North
Saskatchewan River as an important environmental
sensitivity.

Retain a qualified professional to complete water
quality monitoring as per the water quality monitoring
plan.

Include material storage and handling practices in the
project-specific ECO Plan with awareness that
groundwater in open excavation may be an important
environmental sensitivity.

Avoid use of hazardous substances near to unnamed
watercourse or existing catch basins.

Avoid refuelling or equipment repairs or maintenance
near to unnamed watercourse or existing catch basins.

Use double-containment for hazardous material
storage.

Install drip trays beneath stationary equipment.

Perform routine inspection of equipment and
construction area to ensure equipment is in good
working condition and hazardous materials are
contained and stored adequately.




Ecosystem Component

Environmental Impact

Mitigation Measures for Planning

Mandatory Mitigation Measures for Construction Phase

Fish Habitat - Aquatic
habitat in Whitemud
Creek

Fish - Fish inhabiting
Whitemud Creek and
the Unnamed tributary

Temporary isolation
installed in water
resulting in the
temporary loss and
alteration of fish
habitat.

Increased
sedimentation of fish
habitat.

and Design Phase

Develop recommendations made
by a QAES.

Minimize instream footprint of
isolation wherever possible.

Develop recommendations made
by a QAES.

Retain a qualified professional to
develop a water quality
monitoring plan to follow the
Alberta Environmental Quality
Guidelines for Alberta Surface
Water

Require the contractor to
develop and implement an ESC

Avoid operation of equipment or machinery below the
high-water mark. Equip machinery or equipment
operating below the high-water mark with
biodegradable hydraulic fluids.

Prepare a Spill Response Plan. Ensure all crew
members and sub-consultants have reviewed the plan
and are trained in the use of spill prevention and
clean-up materials and procedures.

Follow recommendations for instream work made by
a QAES.

Minimize duration and extent of instream berms,
where possible.

Implement DFQO’s measures to avoid harm to fish and
fish habitat, where applicable.

Ensure installation and removal of isolation is
completed outside of the RAP for the river.

Complete a fish rescue after the construction of
isolation berms within the isolated areas. A fish rescue
must be completed after isolation measures are
installed but prior to instream works commencing.

Utilize a QAES to complete the fish rescue and ensure
they are applying best practices and following the
conditions/requirements outlined in the FRL.

Follow recommendations for instream work made by
a QAES.

Retain a qualified professional to complete water
quality monitoring as per the water quality monitoring
plan.

Dewater sediment-laden water within isolated areas
to a well vegetated area to promote sediment
filtration prior to re-entry to Whitemud Creek. Other
methods of sediment filtration (e.g., silt bag) may also




Ecosystem Component

Environmental Impact

Mitigation Measures for Planning

Mandatory Mitigation Measures for Construction Phase

Fish - Fish inhabiting
Whitemud Creek

Fish - Fish inhabiting
Whitemud Creek and
the Unnamed tributary

Fish - Fish inhabiting
Whitemud Creek and
the Unnamed tributary

Soils - Areas of native
soil

Soils - Areas of native
soil or fill

Death or injury to fish
during the fish rescue
for instream work.

Sensory disturbance to
fish.

Spread of whirling
disease and/or
invasive species

Removal and
replacement of native
topsoil with non-
native fill or use of
imported topsoil for
restoration

Contamination of soils
from spills of
construction materials
or equipment leaks.

and Design Phase

Plan as per the City of Edmonton
Erosion and Sedimentation
Control Guidelines (2005).

Develop recommendations made
by a QAES.

Develop recommendations made
by a QAES.

Develop recommendations made
by a QAES.

Include the salvage and storage
of native, non-contaminated
topsoil in the restoration plan.

All imported topsoil must be
deemed acceptable with no
contamination.

Not applicable.

be suitable to prevent the release of sediment-laden
water.

Follow recommendations for instream work made by
a QAES.

Obtain a fish research license (FRL) to complete the
fish rescue.

Utilize a QAES to complete the fish rescue.

Follow recommendations for instream work made by
a QAES.

Minimize the duration of construction where possible.

Follow recommendations for instream work made by
a QAES.

Clean, drain, disinfect, and dry all equipment and
machinery operating below the high-water mark
following the Government of Alberta (2021g)
Equipment Decontamination Protocols, to prevent the
potential introduction of invasive species and whirling
disease.

Strip and stockpile native topsoil separate from other
materials.

Store topsoil on relatively flat terrain and a minimum
of 30 m from Whitemud Creek.

Install adequate ESC measures to prevent erosion and
loss of native topsoil from stockpile(s).

Include material storage and handling practices in the
project-specific ECO Plan with awareness that
groundwater in open excavation may be an important
environmental sensitivity.

Use double-containment for hazardous material
storage.




Ecosystem Component

Environmental Impact

Mitigation Measures for Planning

and Design Phase

Mandatory Mitigation Measures for Construction Phase

Soils - Exposed soils
during construction
phase, specially during
unfrozen conditions

Soils - Areas of
contaminated soils
exposed during
construction

Vegetation - Native
plants in vegetated areas

Erosion of exposed
soil resulting in loss of
material.

Exposure of
contaminated soils to
precipitation can cause
the contamination of
surface water

Temporary and
permanent loss of
native plants and
vegetation structure in
the study area from
removal of vegetation.

Not applicable.

Not applicable

Minimize extent of
infrastructure within forested
areas, as much as possible.

Design retaining walls to avoid
unnecessary vegetation clearing
and grading.

Coordinate with Natural Areas
Operations and Urban Forestry
regarding vegetation removals to
support construction and
operation of the project.

Develop a restoration plan in
detailed design that includes
revegetation with native species
to restore vegetated areas that
are disturbed through
construction.

Require contractor to complete a
Tree Preservation Plan for the

Install drip trays beneath stationary equipment.

Minimize the extent and duration of soil exposure,
especially during periods when the ground in not
frozen.

Include an ESC Plan in the project-specific ECO Plan.

Install and maintain appropriate ESC measures
throughout construction with attention to areas of
exposed soil as well as stockpiled materials.

Remove all debris from the site prior to any
excavation work.

Assess any soils encountered during ground
disturbance with indications of potential
contamination (e.g., odours, staining, or sheen) for
PCOCs. These soils may need to be managed.

Install physical markers to delineate the construction
limits and avoid over clearing of vegetation.

On City lands, ensure vegetation removal is only
completed by contractors under the direction of
Natural Areas Operations.

Require contractor to implement the Tree
Preservation Plan for the project and obtain Tree
Permit under Public Tree Bylaw 18825.

Implement the restoration plan as soon as possible
following construction to encourage the
establishment of vegetation as soon as possible.




Ecosystem Component

Environmental Impact

Mitigation Measures for Planning
and Design Phase

Mandatory Mitigation Measures for Construction Phase

Vegetation -
Landscaped vegetation
in the study area

Vegetation - Existing
populations of weeds
and non-native plants

Removal and damage
of landscaped
vegetation, including
trees, shrubs, and
maintained grass from
construction activities.

Introduction and/or
spread of weed
populations and non-
native plants

project and obtain a Tree Permit

under Public Tree Bylaw 18825.

Include landscaped trees in
detailed design and avoid
conflicts with these trees.

Require contractor to include
tree protection for landscaped
trees as part of the Tree
Preservation Plan.

Develop a restoration plan in
detailed design that includes

revegetation with native species

to restore vegetated areas that
are disturbed through
construction. The plan is
intended to replace the total
asset value of trees removed
during construction.

Coordinate with the City’s Urban

Forestry and Parks and
Landscape groups regarding
removal of landscaped
vegetation needed to support
construction and operation of
the project.

Use native species in restoration

plan.

Include landscaped trees in the project-specific Tree
Preservation Plan.

On City lands, ensure vegetation removal is only
completed by contractors under the direction of
members from Urban Forestry and/or Parks and
Landscape.

Implement the restoration plan as soon as possible
following construction to encourage the
establishment of vegetation as soon as possible.

Clean equipment prior to arrival on site and after
completion of work before equipment is moved to
new location.

Delineate areas of weed infestation and avoid the use
of machinery in these areas if possible.

Control noxious weeds in construction area through
mechanical means such as hand pulling.




Ecosystem Component

Environmental Impact

Mitigation Measures for Planning

Mandatory Mitigation Measures for Construction Phase

Vegetation - Existing
populations of rare
plants

Wildlife - Wildlife
passage and habitat
connectivity

Wildlife - Wildlife
passage and habitat
connectivity

Wildlife - Bird nesting
habitat within the native
or landscaped
vegetation

Accidental destruction
of rare plants

Restriction of wildlife
movement between
habitats in the
Whitemud Ravine at
operational stage of
rehabilitated bridges
and new pedestrian /
cyclist bridge.

Restriction of wildlife
movement between
habitats in the
Whitemud Ravine and
the North
Saskatchewan River
valley during
construction.

Temporary or
permanent loss of bird
nesting habitat from
vegetation removal to
support construction
and operation.

and Design Phase

Not applicable

Minimize extent of riprap, in
wildlife passage spaces of
bridges.

Develop a restoration planin
detailed design that includes
revegetation of habitats within
the area that are temporarily
disturbed.

Design wildlife passages
according to the Wildlife
Passage Engineering Design
Guidelines (Appendix B).

Plan for removal of vegetation
outside of the general bird
nesting period of mid February
to late August.

Coordinate with Natural Areas
Operations and Urban Forestry
for vegetation removal on City
lands.

Develop a restoration plan that
includes revegetation with
native species to restore areas

Avoid areas designated as having an elemental or non-
elemental occurrence in the construction area.

If a rare plant is identified during construction, inform
the Project Management Team as additional
protections or translocation of the plant may be
required.

Not applicable.

Accommodate access through or around construction
area for passage of medium to large mammals.

Coordinate with Project Management Team to ensure
that the removal of vegetation is completed prior to
construction activities.

Install physical markers to delineate the construction
limits and avoid over clearing into potential bird
nesting habitat.




Ecosystem Component

Environmental Impact

Mitigation Measures for Planning

Mandatory Mitigation Measures for Construction Phase

Wildlife - Actively
nesting birds within or
adjacent to construction
limits

Wildlife - Sensory
perceptions of
individuals using habitats
near construction

Historical Resources -
Potentially undiscovered
archaeological,
palaeontological, and/or
provincially designated
historic resources
and/or Indigenous
traditional use sites
within study areas

Contamination -
Existing wastes or debris
in construction area

Incidental take of
active bird nests from
construction activities.

Interference of
hearing or sight from
construction noise or
use of artificial lighting
during construction
and operation.

Disturbance of
unanticipated historic
resource through
ground disturbance
activities during
construction.

Deposition of wastes
into excavations or
Whitemud Creek
during construction
activities.

and Design Phase

that are disturbed through
construction.

Plan for removal of vegetation
outside of the general bird
nesting period of mid February
to late August.

Include lights with low lumen
output and dim the luminaire
output, as needed. Note that
current lights are to be 34 W
luminaires dimmed to 31% of
their output.

Design lights with a type IV light
distribution to minimize
potential light spilling into the
surrounding area.

Amend the Historical Resources
Act approval if footprint changes
during the design phase of the
project.

Require that a qualified
professional is retained to
complete paleontological
monitoring in areas of significant
ground disturbance.

Check contaminated site reports
for recommendations.

Coordinate with Project Management Team to ensure
that the removal of vegetation is completed prior to
construction activities.

For vegetation removal within the general bird nesting
period of mid February to late August, complete a pre-
construction nest sweep.

Limit construction activity to a timeframe between 7
a.m. and 9 p.m.

Direct any construction lighting towards construction
area and avoid the project of light out into the
surrounding area.

Keep construction area clean of garbage and waste
and avoid feeding or harassment of wildlife.

Stop work and inform Project Management Team of
discoveries of potential historical resources.

Report discovery of potential historical resources to
Alberta Culture, Multiculturalism and Status of
Women.

Have a qualified professional present to complete
paleontological monitoring in areas of significant
ground disturbance.

Check contaminated site reports for
recommendations.




Mitigation Measures for Planning

Ecosystem Component | Environmental Impact Mandatory Mitigation Measures for Construction Phase

and Design Phase

Transfer of soils with
high salinity to

.. . . locations outside of . . . . . .
Contamination - Salinity the project area e Check contaminated site reports @ Follow all mitigation measures provided in the project

impacted soils resulting in salinity for recommendations. specific CSMS (Appendix E).

impacts to soil and
water elsewhere.

Contamination -Soils Transfer of chemicals

potentially containing to locations outside of

chemicals commonly the project area e Check contaminated site reports e Check contaminated site reports for
found within firefighting  resulting in impacts to for recommendations. recommendations.

foams at site of former soil and water

diesel spill elsewhere.
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7 ENVIRONMENTAL MONITORING

Routine environmental site inspections (e.g., weekly) should be completed by the contractor throughout the
construction phase to confirm project compliance and that activities are following the ECO Plan. An environmental
monitor should be retained before the project is initiated to monitor site preparation and construction activities. The
environmental monitor may be associated with the contractor such that they ensure compliance. The monitor will be

required to:

° Complete nesting and rare species surveys prior to site clearing, as required;

° Provide, initiate, and guide the implementation of the mitigation strategies discussed in the project ECO and
ESC Plans;

° Inspect ESC devices prior to ground disturbance and during periods of high precipitation;

° Monitor wildlife access through the construction area;

° Monitor weather conditions and prepare contingency measures for flood events in Whitemud Creek that may
reach elevations at or above the limit of construction;

° Monitor turbidity in Whitemud Creek during all instream work according to the Alberta Surface Water Quality
Guidelines (Government of Alberta 2018);

° Document and photograph progress of site preparation and construction; and

° Report any non-compliances or wildlife encounters to the Contractor Representative and the City of
Edmonton.

Following construction, the contractor shall adhere to any monitoring requirements in the contract to ensure that final
acceptance criteria are met.

As per the Historical Resources Impact Assessment report, a qualified professional with a valid permit is required to be
on-site during significant ground disturbance activities to complete monitoring for potential paleontological resources.
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8 PUBLIC CONSULTATION

The public and stakeholder engagement process will create opportunities for area residents, communities,
organizations, businesses, commuters, and stakeholders to learn the reason for the project, the stage of the project,
and its scope.

At the Preliminary Design Phase, there is an opportunity to tap into local knowledge to discuss detouring, and
construction scheduling, as well as to gather final input to consider as the design is finalized. This also presents the
opportunity to keep citizens, including businesses, commuters, and stakeholders informed throughout the duration of
the project.

The Decision Map indicates that limited public and stakeholder engagement is needed due to the stage of the project
as decisions are predominantly technical at the Preliminary Design phase.

The City has determined that it would like to achieve five goals as they relate to the project.

° Build support and understanding for the project and trusting relationships.

° Ensure the program displays mutual respect and benefit, ensuring participants feel safe, respected and heard.
° Ensure that the program is inclusive and accessible, capturing input from a diverse range of people.

° Ensure the program is effective, well designed and transparent, with participants understanding how their

input is being collected and how it was used to inform the decisions being made.

° Engage with local area residents to determine the appetite for noise walls along Whitemud Drive.

As design progresses further public consultation will be completed. Tree removal and tree replacement information
will be shared with the public in multiple formats including website updates, E-newsletter, pre- construction bulletins,
and public engagement open houses. Information about construction plans and environmental impacts will be made
available for comment and input.

8-1
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9 CONCLUSIONS AND SUPPORTING INFORMATION

Terwillegar Drive, in Edmonton, Alberta, is a road connecting Whitemud Drive to Anthony Henday Drive and
ultimately south to Highway 19. The roadway was originally envisioned to be a freeway facility to improve movement
around the city. The City is advancing an integrated, multi-modal expansion plan in 3 stages. The City has engaged
CIMA+ as prime consultant for the Preliminary Design and Delivery of Stage 2, with Associated Engineering as sub-
consultant for the structures, including:

° Rainbow Valley Bridges Rehabilitation and Widening;

° New Pedestrian / Cyclist Bridge over Whitemud Creek;

° Terwillegar Drive / Whitemud Drive Interchange;

° 53 Avenue / Terwillegar Drive Bus Only Ramp Retaining Wall;
° 53 Avenue over Whitemud Drive Bridge; and

° Whitemud Drive over Fox Drive Bridge.

Major environmental sensitivities within the project area include Whitemud Creek, an Unnamed waterbody,
surrounding vegetation, bird nesting habitat, and historical resources.

During the construction phase, the contractor will be responsible for adhering to general construction mitigation
measures. These mitigation measures will be outlined in a project-specific ECO Plan that is accepted by the City of
Edmonton. As part of the ECO Plan, the contractor shall be required to develop an ESC Plan that is endorsed by a
CPESC. In addition, the contractor is required to develop a Tree Preservation Plan following the City’s requirements.
The contractor is responsible for routine environmental inspections and maintenance throughout the construction
phase of the project.

Provided the contractor follows the mitigation measures provided here and those outlined the ECO Plan, ESC Plan,
and restoration plan any negative residual impacts from the project are anticipated to be negligible.
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CLOSURE

This report was prepared for the City of Edmonton to support the City Planning Department’s environmental review
process and ultimately satisfy the requirements of Bylaw 7188.

The services provided by Associated Engineering Alberta Ltd. in the preparation of this report were conducted in a
manner consistent with the level of skill ordinarily exercised by members of the profession currently practicing under
similar conditions. No other warranty expressed or implied is made.

Respectfully submitted,

Prepared by: Reviewed by:

BuRdiiyl/

Erin Cawthorn, BIT Brett Bodeux, M.Sc., P.Biol., AIT
Environmental Scientist Environmental Scientist
EC BB
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