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1.0 INTRODUCTION

The City of Edmonton proposes to replace the Smith Crossing pedestrian bridge (BF 191)
over Whitemud Creek, located immediately south of 23 Avenue and approximately 35 m
downstream of the confluence of Whitemud and Blackmud Creeks. It is located in
Whitemud Creek Ravine, within the boundaries of the City of Edmonton’s North
Saskatchewan River Valley Area Redevelopment Plan (NSRV ARP) (Bylaw 7188) (Figure
1, Appendix A). The pedestrian bridge was constructed in approximately 1914 and was
historically used as a vehicle bridge over Whitemud Creek before it was repurposed as a
pedestrian bridge in 1961 (BPTEC 2018). The bridge has reached the end of its service life
and requires replacement to maintain safe operation for pedestrian use.

The existing bridge is a 24.38 m long single-span steel pony truss supported on
unreinforced cast-in-place concrete abutments (BPTEC 2018) (Plates 1.1 to 1.5). The north
abutment is directly exposed to creek flows (Plates 1.2 and 1.5) while the south abutment
is set back on the vegetated creek bank (Plate 1.2). The north creek bank east of the
pedestrian bridge comprises vegetated gabions extending approximately 350 m upstream
along Blackmud Creek (Plate 1.1). Those gabions are part of previous slope stabilization
work carried out between 1990 and 1992 when Blackmud Creek was realigned further to
the south and a large toe berm was constructed to buttress the north creek bank and slope
(Thurber 2006). EPCOR'’s Outfall #295 and recently bioengineered north creek bank
(2019) is located west and downstream of the pedestrian bridge (Plate 1.6). EPCOR’s
Outfall #296 and associated riprap bank armouring is located immediately downstream of
the south bridge abutment (Plates 1.1, 1.2 and 1.4). The south creek bank was
bioengineered in 2019 in front of and upstream of the south bridge abutment as well as
downstream of the Outfall #296 and associated riprap (Plates 1.4 and 1.5). The areas of
bank bioengineering on the north and south banks are currently fenced.

The pedestrian bridge provides an important connection in the gravel trail system in
Whitemud Creek Ravine in the vicinity of 23 Avenue, including access to the MacTaggart
and Larch Sanctuaries to the south and to the top-of-bank Shared Use Path (SUP) along
the east edge of the Magrath Heights neighbourhood (Figure 1, Appendix A).

The preliminary design phase of the project has been completed and detailed design is
underway. Bridge replacement construction is tentatively scheduled to begin in summer
2022 and end in autumn 2023.
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Plate 1.1. View to southwest of upstream side of pedestrian bridge crossing
Whitemud Creek (prior to bank bioengineering) (19 July 2019).

showing proximity of Outfall #296 to south side of bridge (prior to bank
bioengineering (19 July 2019).
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Plate 1.3. View south across bridge deck twars ralhead for McTaggart
Sanctuary and trail to west up hill (19 July 2019).
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stream) of bridge crossing Whitemud Creek

including fenced bank bioengineering areas at south abutment and downstream of
Outfall #296 (30 January 2021).
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Plate 1.5. View to west (downstream) of the north pedestrian bridge abutment and
bioengineered south bank in distance (30 January 2021).
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Plate 1.6. View to south of pedestrian bridge and fenced area of bloengineed bank
at Outfall #295 on north creek bank (left); view downstream from bridge of
bioengineered north bank at Outfall #295 (right) (30 January 2021).
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The pedestrian bridge and adjacent lands needed for replacement activities are wholly
located within the boundaries of the NSRV ARP (Bylaw 7188) and, therefore, trigger the
need for an environmental review pursuant to that Bylaw. City Planning determined at a
project scoping meeting that an Environmental Impact Assessment (EIA) is the appropriate
required level of environmental review for compliance with the Bylaw 7188 process. A
separate Site Location Study (SLS) is not required for the proposed project because the
bridge will be replaced in the same footprint as the existing bridge. The EIA will require
City Council approval.

This report comprises the Bylaw 7188 EIA prepared for the Smith Crossing pedestrian
bridge replacement project. The EIA format and content follow a project-specific Terms
of Reference (ToR)(Appendix B), informed by the NSRV ARP Guide to Completing
Environmental Impact Assessments Environmental Reviews ToR and adapted with
additional subsections to include all information relating to site plans, the project location
and anticipated project activities.
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2.0 THE PROPERTY

2.1 Project Area Location, Disposition, Zoning

The proposed pedestrian bridge replacement project assessed by this EIA is located on
City-owned lands in Whitemud Creek Ravine (SE 1-52-25-W4M), immediately south of
23 Avenue and approximately 35 m downstream of the confluence of Whitemud and
Blackmud Creeks (Figure 1, Appendix A). Figure 1 illustrates the project location in
relation to Bylaw 7188 and adjacent lands. The portion of the project area east of the
existing bridge is zoned as Metropolitan Recreation Zone (A), and the portion west of the
existing bridge is zoned for Agriculture (AG). Figure 3 (Appendix A) illustrates land use
zoning in and near the project area. Whitemud and Blackmud Creeks in the proposed
project area are not mapped in the City of Edmonton’s Flood Protection Overlay area or
the Province’s flood hazard mapping.

2.2 Historic Conditions

Historical aerial photograph review was limited to the photograph series available on
Google Earth (2020) for 1985, 2002 to 2020 and City of Edmonton SLIM Maps pictometry
(2007, 2013-2018 and 2020). This series of photographs shows that lands west of
Whitemud Creek Ravine comprised agriculture land use until sometime between 2000 and
2002 when the area was developed into residential and commercial land use. The largest
change to the tablelands surrounding the ravine occurred to the southwest of the bridge
when the Magrath Heights Neighborhood was under development from 2004 to 2014. The
Twin Brooks Neighbourhood to the south of the project area was already developed in
2004, and it is difficult to determine when that neighbourhood was developed due to the
clarity of the available aerial photographs. Imagery from 2007 shows that a large area of
vegetation southwest of the pedestrian bridge was cleared for construction of EPCOR’s
present-day dry pond associated with EPCOR’s Outfall #296. By 2008, Outfall #296 and
the associated riprap bank armouring had been installed on the south bank of Whitemud
Creek immediately southwest of the bridge. Imagery from 2008 showed that 23 Avenue
was twinned, including construction of a second vehicle bridge crossing over Whitemud
Creek, expansion of the MacTaggart Sanctuary parking area south of 23 Avenue and
addition of a drive in/out parking area north of 23 Avenue. There was little change in the
bridge area until 2019, when EPCOR rehabilitated Outfalls #295 and #296 downstream of
the bridge on the north and south creek banks, respectively. Extensive riprap bank
armouring and bank bioengineering were constructed between Outfall #295 and the
pedestrian bridge. Bank bioengineering was also constructed upstream and downstream of
the south end of the bridge and Outfall #296.

2.3  Environmental Site Assessment and Soil Quality Assessment

2.3.1 Limited Phase Il Environmental Site Assessment

Thurber Engineering Ltd. (Thurber) conducted a Limited Phase II Environmental Site
Assessment (ESA) in the bridge project area to assess the environmental condition of soil
under the bridge and surrounding area based on the assumption that the existing bridge has
been coated with lead paint (Thurber 2019a). Thurber’s complete Limited Phase 11 ESA
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report may be found in Appendix C. A summary of their scope of work and findings is
provided below.

Thurber’s scope of work included:

e advancement of a total of 17 test holes comprising an initial 10 test holes (four on
each side of Whitemud Creek) on 09 July 2019 to a depth of 0.3 m followed by an
additional seven (7) test holes located on the island beneath the bridge on 12
September 2019.

e collection of soil samples from surface to 0.15 m below ground surface and 0.15 m
to 0.3 m below ground surface.

e submission of soil samples and one landfill characterization for laboratory lead
chemical analyses.

Thurber (2019a) submitted 36 soil samples to the lab for analyses of lead. The soil was
classified as fine grained by Thurber. Overall, all soil samples met lead guidelines and the
landfill characterization sample met the applied Alberta Environment and Parks (AEP) user
guide, therefore, the soil is not considered hazardous waste.

Thurber (2019a) recommended that during construction in the vicinity of the bridge careful
attention should be paid to areas of visible lead paint during the excavation if encountered.
Where lead paint chips or flecks are evident, in order to assess the extent and degree of soil
impact at the location, an environmental sampling program should be conducted.

2.3.2  Soil Quality Assessment

Crimson Environmental Limited (Crimson) (2021) conducted a supplementary Soil
Quality Assessment (ESA) of surface soils situated in the areas immediately underlying
and/or adjacent to the Smith Crossing pedestrian bridge. The purpose of the investigation
was to obtain soil quality data with respect to a select list of Alberta Tier I trace metals
and/or salinity related parameters. Five boreholes (one on each side of the north bridge
abutment and three adjacent the south abutment) were advanced on 13 May 2021 to depths
ranging between 0.5 metres below ground level (mbgl) and 1.0 mbgl. Ten soil samples
were collected and sent to an accredited laboratory for chemical testing.

Testing results indicated that no trace metal or salinity parameters exceeded Alberta Tier 1
Guidelines and there was no indication of widespread or severe impairment from road salt.
Crimson’s full report is provided in Appendix D.
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3.0 ENVIRONMENTAL CONTEXT

3.1 Overview of Study Area and Adjacent Lands

The existing Smith Crossing pedestrian bridge crosses Whitemud Creek, approximately 35
m downstream of the confluence between Whitemud and Blackmud Creeks. The site is
located in Whitemud Creek Ravine and bounded by 23 Avenue to the north, and Blue Quill
Estates, Hodgson and Twin Brooks neighbourhoods to the east, west and south,
respectively (Figure 1, Appendix A). MacTaggart Sanctuary, a City of Edmonton natural
area, and Larch Sanctuary, an Edmonton and Area Land Trust conservation area, are
located south of the pedestrian bridge. A gravel trail connects the unpaved parking lot
south of 23 Avenue to the bridge and connects to trails to the north, south and west of the
bridge. Extensive natural vegetation comprising mixedwood forest and riparian
communities of willows and other moisture-loving species are present in Whitemud Creek
Ravine and Blackmud Creek Ravines in undisturbed areas south of the pedestrian bridge
and in Whitemud Creek Ravine north of 23 Avenue. Creek banks immediately adjacent
the pedestrian bridge have been previously disturbed in support of EPCOR stormwater
management infrastructure. Previously disturbed slopes adjacent the parking lot and
connecting gravel trail south of 23 Avenue comprise exotic grasses and forbs and typical
road right-of-way grasses that is frequently mowed.

The EIA study area was defined at two scales, local and expanded. The local study area
(LSA) comprises the lands within and adjacent the project area that have potential to be
directly affected by the proposed development, temporarily and permanently [Figures 1
and 2 (Appendix A)]. An expanded study area was established for assessment of some
resources, such as environmental sensitivities and wildlife movement, and included
adjacent river valley ravine lands that may be indirectly affected, and adjacent residential
areas as shown in Figure 1 (Appendix A).

3.2 Environmental Sensitivities

3.2.1 Original (2016) Mapping

Figure 4 (Appendix A) shows the results of the City of Edmonton environmental
sensitivities analysis and classification mapping (Solstice 2016) in the project vicinity,
overlaid with our LSA. The LSA is predominantly mapped as being high value to the City
with some areas around the gravel parking lot and trail and adjacent 23 Avenue being
mapped as moderate value. Some small areas along Whitemud Creek and within treed areas
were mapped as very high and extremely high value. The City considers high, very high,
and extremely high values as lands suitable for protection or conservation.

3.2.2 Refined Mapping

Methods

As requested by the ToR (Appendix B), using the July 2019 site-specific vegetation data
and mapping, we re- analyzed City of Edmonton’s Environmental Sensitivities (2016) GIS
layer for the LSA. In particular, we updated the input Ecological Asset scores for the
Natural Vegetation (‘AVegNat2’ attribute), and for the Non-Native Vegetation
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(‘AVegNoNatl’ attribute). Overlay analysis (union function) was used to intersect the
2019 vegetation polygons with the 2016 Environmental Sensitivities polygons. This not
only allowed us to update the relevant scores, it also allowed us to break up the larger 2016
mapped polygons to reflect our finer scale 2019 mapped polygons. Scores were updated as
shown in Table 3.1.

Table 3.1. Sensitivity Analysis Refinement

Where 2020 Vegetation were ...the respective Environmental Sensitivities attribute was
observed to be... updated to:
Deciduous Mixedwood — Mixed | If not originally so, update to:
Shrubs (DLM.1) Natural Vegetation (‘AVegNat2’ attribute) = 2 score; Non-Native

Vegetation (‘AVegNoNat1’ attribute) = 0 score.
Non-Forested Smooth Brome — Level | If not originally so, update to:

Slopes (NF.7) Non-Native Vegetation (‘AVegNoNatl’ attribute) = 1 score;
Natural Vegetation (‘AVegNat2’ attribute) = 0 score.
Riparian (R) If not originally so, update to:

Natural Vegetation (‘AVegNat2’ attribute) = 2 score; Non-Native
Vegetation (‘AVegNoNatl’ attribute) = 0 score.

With the scores updated, the Environmental Sensitivities analysis — whereby Assets,
Threats and Constraints were summed — was re-run using the model formula as originally
prescribed by Solstice Canada (2016) to produce the new cumulative Environmental
Sensitivities layer for the study site. The original final score categorical classes were used
to bin the new scores.

Description

The revised Environmental Sensitivities map (Figure 5, Appendix A) shows some small
changes in mapping within the LSA, particularly in the bridge area. The area to the east of
the bridge that was formally mapped as extremely high value has expanded slightly to the
south. A small area to the west of the bridge is now mapped as extremely high value where
it was previously mapped as very high value. Areas of very high value have been extended
along the creek’s riparian area. The small island under the bridge is now also mapped as
very high value. The area mapped as moderate value adjacent to 23 Avenue and the trails
was extended slightly to the south to encompass non-native vegetation present along the
trails near the bridge. Areas of moderate value have been identified by the City as good
candidates for restoration to improve habitat quality.

3.3 Surface Water and Groundwater
3.3.1 Methods

Surface Water

Surface water flows in the proposed project area were described based on examination of
topographic maps and field observations. Available literature, relevant environmental
assessments prepared by Spencer Environmental and others were also reviewed for
additional information.
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Associated Engineering Ltd. (2021) conducted a hydrotechnical assessment in support of
the proposed project where they updated the flood frequency analysis which was completed
during the Blackmud/Whitemud Surface Water Management Study in 2016. The updated
analysis incorporated the most recent flow data (up to 2018) available from the Water
Survey of Canada to estimate the peak stream flows within Blackmud and Whitemud
Creeks. Associated Engineering also developed one-dimensional and two-dimensional
numerical model for the Smith Crossing Pedestrian Bridge. Model results represent the
natural channel flood depths, extents, and velocities (Associated Engineering 2021).

Kingfisher Aquatics’ (Kingfisher) (2021) Fisheries Resources Assessment was also
reviewed for information describing Whitemud Creek.

Associated Engineering’s (2021) full report can be found in Appendix E, and Kingfisher’s
full report can be found in Appendix F.

Groundwater

Thurber (2019b) installed a standpipe piezometer in test hole TH19-01 to a depth of 13 m
on the north side of Whitemud Creek during drilling and site investigations between the
period of 10 July 2019 and 13 July 2019. The piezometer was installed flush to the ground
surface, backfilled with drill cuttings and capped with bentonite chips near the ground
surface. The piezometer was monitored at the time of installation and on 29 July 2019.
Thurber’s report is provided in Appendix G.

3.3.2 Description

Surface Water

Whitemud and Blackmud Creeks are the most significant natural features in the project
area. Whitemud Creek’s confluence with Blackmud Creek is located approximately 35 m
upstream of the bridge and then meanders in a northerly direction towards the North
Saskatchewan River (NSR). Kingfisher (2021) found that Whitemud Creek within the
study area was generally confined within a natural channel with an irregular meander
pattern and could best be described as a Rosgen Type E channel. The mean wetted width
within the study area was 10.6 m, while the mean channel width was 13 m. Water depths
varied considerably and averaged approximately 0.4 m at the bridge site (Kingfisher 2021,
Appendix F). Whitemud Creek and Blackmud Creek are Class B and C water bodies,
respectively, with a Restricted Activity Period (RAP) of 16 April and 30 June (AESRD
2012).

The pedestrian bridge location has an approximate drainage area of 1,050 km? (Associated
Engineering 2021, Appendix E). The channel reach at the bridge location is generally flat
with gentle to steep banks. Simulated average velocity of creek flows at the pedestrian
bridge are 0.9 m/s during a 2-year design flood event and 2.8 m/s during a 100-year design
flood event. The 100-year design flood water level is 643.7 m (Associated Engineering
2021, Appendix E).
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Plate 3.1. Looking upstream from the existing pedestrian bridge at the confluence of
Blackmud (left) and Whitemud (right) Creeks (26 June 2019).

3

Plate 3.2. Lookln donstream from the existing pedestrian bridge at Whitemud
Creek and 23 Avenue vehicle bridge crossings (26 June 2019).
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Groundwater

Upon installation of the standpipe piezometer, groundwater was found at a depth of 4.1 m
below ground surface (Thurber 2019b). On 29 July 2019 the groundwater level was
observed at 1.5 m (elevation 642.4 m), which corresponded to approximately 3 m above
creek level. Groundwater levels can vary in response to seasonal factors and precipitation.

34 Fish and Fish Habitat

3.4.1 Methods

Kingfisher (2021) undertook field and desktop investigations to assess fish populations and
fish habitat in the study area. Field investigations were conducted following Kingfisher’s
standard procedures for small to medium crossings. These procedures are consistent with
the methods described in the Alberta Fish Habitat Manual, which were designed to meet
the requirements of the Code of Practice for Watercourse Crossings as well as information
requirements of Fisheries and Oceans Canada (DFO). The desktop review comprised a
query of the Fish and Wildlife Management Information System (FWMIS; AEP 2021a) to
identify historical fish sampling efforts in the Whitemud Creek drainage.

Field investigations were conducted on 05 September 2019, and included:

e habitat inventory of a 673 m section of Whitemud Creek at and adjacent to the
project site;

e characterization of the channel profile at seven transects that were established on
Whitemud Creek in the vicinity of the proposed works; and

e in-situ sampling of select water chemistry variables (pH, temperature, dissolved
oxygen, conductivity and turbidity) at one location within Whitemud Creek.

Kingfisher’s full report is provided in Appendix F.

3.4.2 Description

A query of the FWMIS database identified 20 different fish species that are known to
inhabit Whitemud Creek (Kingfisher 2021, Appendix F). Species previously captured in
Whitemud Creek include sport fish species, large-bodied non-sport species and forage fish.
None of the fish species previously found within the creek are listed as special status
species. AEP has designated three of the sportfish species, burbot, northern pike and
walleye, as higher management priority according to fisheries management objectives set
out for the NSR (Kingfisher 2021, Appendix F).

Fish habitat within the study area consisted primarily of shallow (<0.5 m deep) run habitat.
Moderate depth (0.5 m to 1.0 m deep) run habitat and riffle habitat were present in modest
quantities, while deep (>1 m deep) run habitat and pools were relatively rare (Kingfisher
2021, Appendix E). Fines and coarse substrates were present in similar quantities overall,
with the coarse fraction composed of comparable proportions of gravel, cobbles and
boulders. The streambanks were composed almost entirely of fine materials. In general, the
riparian area was well vegetated with a mixture of grasses, shrubs and trees; however, some
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erosion and a lack of vegetation was noted along the outside of several channel meanders.
Cover for fish was relatively sparse within the study area. Overhanging vegetation, woody
debris, and overhanging banks were the most prevalent forms of cover while boulders and
aquatic vegetation afforded limited cover opportunities. There was minimal cover for
large-bodied fish due to the lack of deep water habitat (Kingfisher 2021, Appendix F).

Results from in-situ water quality and stream discharge measured at one location within
the study area can be found in Table 3.2.

Table 3.2. In-situ water chemistry and stream discharge for Whitemud Creek.

Dissolved pH Turbidity | Temperature Specific Discharge
Oxygen (NTU) (°C) Conductivity (m?/s)
(mg/L) (uS/cm)
9.62 8.17 12.78 17.1@13:20 917 0.235

Overall, the capability of the fish habitat within the study section was judged to be
moderate.

Watercourse Class and Restricted Activity Period

Whitemud Creek and Blackmud Creek are Class B and C water bodies, respectively, with
a Restricted Activity Period (RAP) of 16 April and 30 June (AESRD 2012).

3.5 Geology/Geomorphology/Soils

3.5.1 Methods

Thurber conducted a geotechnical investigation in support of the proposed bridge
replacement project in summer 2019 comprising a drilling program and laboratory testing
of soil samples (Thurber 2019b, Appendix G).

Two test holes were drilled on the north and south sides of the creek at abutment locations
between 10 July 2019 and 13 July 2019. Test hole TH19-01 was drilled to a depth of 13.4
m (elevation 630.5 m) and test hole TH19-02 was drilled to a depth of 15.5 m (elevation
628.1 m) below the ground surface. Both holes terminated in competent bedrock.

Soil samples were obtained during drilling and Standard Penetration Tests (SPTs) were
carried out at selected depths in each test hole. The undrained shear strength of cohesive
soil samples was estimated at select locations using a pocket penetrometer (Thurber
2019b).

Following collection of soil samples, laboratory tests included visual classification and
determination of natural moisture content of all recovered soil samples. Atterberg limits,
grain size analysis and soluble sulphate tests were performed for selected soil samples. In
addition, an undrained shear strength test was also conducted on a select undisturbed
sample from TH19-01 (Thurber 2019b, Appendix G).
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Thurber (2019b, Appendix G) undertook a slope stability analysis for both north and south
abutments in their current configuration using the program SLOPE-W. In 2021, Thurber
undertook a second slope stability analysis for the proposed new bridge design (Appendix
G).

Thurber’s complete reports are provided in Appendix G of this document.

3.5.2 Description

Site Geology

Thurber (2019b, Appendix G) noted that the site geology is expected to be underlain by
fluvial deposits derived from the Blackmud and Whitemud Creeks overlying Upper
Cretaceous bedrock comprised of clay shales and sandstones of the Horseshoe Canyon
Formations of the Edmonton Group. The clay shale and sandstone bedrock contain
scattered coal and bentonitic beds. Bedrock materials were weakly cemented, often
resembling hard over-consolidated clay, and exhibit many of the properties associated with
soils such as softening and swelling on exposure to weathering. Bedrock is present at the
approximate elevations of 635 m to 640 m at the bottom of the Whitemud Creek valley
(Thurber 2019b, Appendix G).

Surface Conditions

The north bridge abutment is located on the edge of the creek and is directly exposed to
creek flows (Thurber 2019b, Appendix G). The northeast riverbank upstream of the bridge
is protected with gabion baskets, which are overgrown with vegetation. The southwest
riverbank downstream of the bridge is protected by heavy riprap where a storm water outlet
(Outfall #296) discharges into the creek. The bridge is relatively level, with ground surface
elevations at about 643.5 m. The creek bed elevation at the project site is about 639 m, with
the bridge deck located approximately 4 m above the creek bed.

Subsurface Conditions

Clay fill was encountered under the surficial layers in both test holes, extending to depths
between about 3.0 m and 3.5 m below the ground surface (Thurber 2019b). Gravel was
encountered underlying the clay fill in test hole TH19-02 at about 3 m below grade and
was about 0.8 m thick. Silty clay was encountered underlying the gravel in test hole TH19-
02 and extended to a maximum depth of 3.8 m below ground surface. Clay shale and
sandstone bedrock was encountered underlying the clay fill or silty clay layers in both test
holes. The depth to bedrock in the test holes ranged from 3.8 (elevation 640 m) m to 6.1 m
(elevation 637 m) (Thurber 2019b, Appendix G).

Slope Stability
Thurber (2019b, Appendix G) did not observe any signs of riverbank instability, as slopes
were generally well vegetated. The heavy rock riprap on the southwest bank and the gabion

basket slope protection on the northeast bank both appeared to be functioning as intended
(Thurber 2019b, Appendix G).
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The northeast abutment is founded below the creek bed and no head slope currently exists
(Thurber 2019b, Appendix G). The northeast bank appeared to be relatively stable and no
evidence of bank erosion was observed during Thurber’s (2019b) site visits. Thurber
(2019b) recommends that the creek bank erosion protection be reviewed by a
hydrotechnical consultant to evaluate the adequacy and determine if additional creek bank
erosion protection is warranted.

Thurber (2019b, Appendix G) undertook slope stability analyses for the south abutment
using two different cases: geometries based on a cross-section of the existing surveyed
slope profiles with soil conditions based on available test hole logs, and a 2:1 slope was
assumed to have been constructed of common fill materials and placed above the existing
soils. A target factor of safety of 1.5 was desired for head slope stability. In both the present
and proposed cases, the south head slope under the bridge appears to be in a stable
condition, with a long-term factor of safety of at least 1.5 (Thurber 2019b, Appendix G).

Thurber’s (2021) additional slope stability analysis found that the north head slope meets
the target factor of safety for the design slope angle of 1.5H:1V; increasing the slope to
1.4H:1V (or steeper) does not meet the target factor of safety of 1.5. The south head slope
meets the target factor of safety for the design slope angle of 2H:1V. The embankment side
slopes meet the target factor of safety for the design slope angle of 2H:1V (Thurber 2021).

3.6  Vegetation

3.6.1 Methods
Vegetation in the LSA was characterized by undertaking the following tasks:

e Preliminary desktop delineation of plant communities using high-resolution remote
imagery.

e (lassification of plant communities following the Urban Ecological Field Guide
for the City of Edmonton, Alberta, Canada (City of Edmonton 2015). Riparian plant
communities were described as such, as no plant communities within the Urban
Ecological Field Guide fit the community observed.

e Search of the Alberta Conservation Information Management System (ACIMS)
(AEP 2021b) for all records of special status plant species within the project area
on 12 February 2021. The area searched consisted of legal section 01-52-25-W4M.

e Plant community inventory and rare plant vegetation survey on 19 July 2019 to
characterize communities and identify occurrences of rare plants. Results are
located in Appendix H.

e Species nomenclature follows the ACIMS’ List of all Vascular Plant Elements
recorded for Alberta in the ACIMS Database - March 2018 (AEP 2018).

3.6.2 Description
The following natural plant communities were mapped in the study area (Figure 6,
Appendix A):
e Deciduous Mixedwood — Mixed Shrubs (DLM.1)
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e Non-Forested Smooth Brome — Level Slopes (slopes <60%) (NF.7)
e Riparian (R)

3.6.2.1 Deciduous Mixedwood — Mixed Shrubs (DLM.1)

In general, this community type is characterized in City of Edmonton (2015) as having
considerable tree cover comprising predominantly balsam poplar and white spruce,
moderate but diverse shrub cover and relatively low forb and grass cover. It tends to occur
on rich sites.

Within the study area, the deciduous mixedwood — mixed shrub community was present
upslope of Whitemud Creek on the west side of the existing bridge, adjacent to the
MacTaggart Sanctuary access trail (Figure 6, Appendix A). In the study area, this
community generally conformed to the description provided above, comprising dominant
balsam poplar and abundant white spruce, with occasional Manitoba maple (Plate 3.3).
Abundant and frequently occurring shrubs included buckbrush, prickly rose, red-osier
dogwood, wild red raspberry and an escaped horticultural variety of lilac. The forb and
graminoid layer was relatively open compared to the dense shrub layer, with abundant or
frequent occurrences of star-flowered Solomon’s-seal, common fireweed, wild
sarsaparilla, and woodland horsetail. The forest margins supported abundant exotics,
including white-sweet clover, alfalfa and alsike clover.

Plate 3.3. Interior of the deciduous ixedwod — mixed shrub community,
demonstrating a diverse shrub layer and relatively open herbaceous layer (19 July
2019).

Overall 30 species were observed in the deciduous-leading mixedwood — mixed shrub
community. Of these, 20 (67%) were native, while the remaining 10 (33%) were exotic or
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noxious. Two species of noxious weeds were observed in this community: common tansy
and creeping thistle. No prohibited noxious weeds were observed in this community.

3.6.2.1 Non-Forested Smooth Brome — Level Slopes (slopes <60%)
(NF.7)

This community is characterized in City of Edmonton (2015) as being anthropogenic in
origin and dominated by species of grasses, particularly the exotic species smooth brome.
It tends to occur on nutrient-rich soils.

In the study area, the non-forested smooth brome community was present on the east side
of Whitemud Creek, and south of the existing parking area (Figure 6, Appendix A)(Plate
3.4). In the study area, this community generally conformed to the description provided
above and was characterized by exotic grass species, such as smooth brome, quackgrass,
crested wheatgrass and timothy forming the dominant cover. Abundant forbs included
cicer milkvetch, alsike clover, alfalfa and yellow lucerne. Shrubs were relatively
infrequent, with sandbar willow and buckbrush observed occasionally. A few planted trees
and shrubs were observed adjacent to the existing parking area and included aspen, balsam
poplar and Peking cotoneaster.

Plate 3.4. Non-forested smooth brome cmmunity, looking west toward Whitemud
Creek (19 July 2019).

Overall 35 species were observed in the non-forested — smooth brome community. Of
these, nine (26%) were native, while the remaining 26 (74%) were exotic or noxious. Six
species of noxious weeds were observed in this community: common tansy, common
toadflax, creeping thistle, leafy spurge, scentless chamomile, and white cockle. No
prohibited noxious weeds were observed in this community.
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3.6.2.1 Riparian (R)

Riparian communities are not characterized as part of City of Edmonton (2015). Riparian
communities are situated on the banks of watercourses and generally comprise moisture-
loving vegetation and moist soils (Figure 6, Appendix A). Within the study area, riparian
communities were situated on the banks of Whitemud Creek and were characterized by
wetland-associated species lower on the slopes and moist forest vegetation farther upslope
(Plate 3.5). In particular, the lower portion of the bank supported dominant or abundant
reed canary grass, awned sedge, wolf willow and shining willow, with frequent occurrences
of bulrush, pale persicaria, common horsetail, and yellow avens. Farther upslope, river
alder, red-osier dogwood and wild red raspberry were abundant shrubs, with abundant to
frequent forbs including woodland horsetail, common horsetail and wild sarsaparilla.

2y S

east bank of Whitemud Creek (19 July 2019)

=

Plate 3.5. Ripriancommunity on the

Overall, 51 species were observed in the riparian community. Of these, 34 (67%) were
native, while the remaining 17 (33%) were exotic or noxious. Seven species of noxious
weeds were observed in this community: common tansy, common toadflax, creeping
thistle, leafy spurge, perennial sow-thistle, scentless chamomile, and white cockle. No
prohibited noxious weeds were observed in this community.

3.6.2.2 Special Status Species

In the City of Edmonton, rare plant species are considered as those having an ACIMS
conservation rank of S1, S2 or S3. S1 species are known from five or fewer locations in
the province. S2 species are known from 6-20 occurrences, and S3 species are known from
21-100 occurrences in the province. A rare plant survey was required by City Planning
and was undertaken on 19 July 2019; no rare plant species were detected during that survey.
A search of ACIMS data conducted on 12 February 2021 returned no records of special
status vascular plant species in the immediate project area.
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3.6.2.3 Weeds

The Alberta Weed Control Act defines two categories of weeds: noxious and prohibited
noxious. Noxious weeds are generally those that are currently widespread in the province
and are considered difficult to eradicate. Provincial legislation requires those species to be
controlled. Prohibited noxious weeds are those that are currently uncommon or absent in
the province but have been identified as noxious due to their potential to invade and damage
natural and cultivated systems. Alberta law requires that prohibited noxious weeds be
destroyed where they are found.

Prohibited Noxious Species
No prohibited noxious weed species were observed in the study area.

Noxious Species

Noxious weeds found in the study area included common tansy, common toadflax,
creeping thistle, leafy spurge, perennial sow-thistle, scentless chamomile and white cockle.
All these species are common on disturbed lands in the Edmonton area. Noxious weeds
were widespread and relatively abundant in the non-forested — smooth brome and riparian
communities; all seven species were observed in the riparian community, and all but
perennial sow-thistle were observed in the non-forested smooth brome community. Only
two noxious weed species (common tansy and creeping thistle) were observed in the
deciduous-mixedwood forest and both had relatively low occurrences in that community.

3.7  Wildlife

3.7.1 Methods

Wildlife resources in the study area were characterized by undertaking the following tasks:

e (Conducting one breeding bird survey in representative habitats in the project area

on 26 June 2019, at 0440 hours, by a professional biologist experienced in breeding

bird surveys. Five, 50 m radius point count stations (Figure 7, Appendix A) were

surveyed. All birds seen or heard within an §-minute period were recorded and
estimated bird locations were mapped within the survey area.

e Visually surveying the LSA on 26 June 2019 and 30 April 2021 for the presence of
wildlife trees.

e Conducting two snake hibernaculum surveys of the LSA were completed by two
qualified professional biologists on each of 30 April 2021 and 13 May 2021 due to
the potential presence of a historical garter snake (Thamnophis spp.) den site in the
project vicinity (AEP 2021 and Kendell 2020).

o The purpose of the survey was to determine whether there was evidence of
snake habitat use in the LSA indicating the potential presence of an
occupied hibernaculum. Spencer Environmental’s search protocol was
based on provincial survey methods (Government of Alberta 2013) and
communications with provincial experts.
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o The two surveyors conducted meandering transects throughout the LSA
during appropriate ambient conditions (light or calm wind, clear or partly
cloudy skies, and mean air temperature of around 18°C) to meet the
province’s guidelines (Government of Alberta 2013) and recent Alberta
Conservation Association snake hibernaculum survey data (Kendell 2020).

o On the advice of K. Kendell (pers. comm.), the surveys focussed on suitable
snake habitat including land surface features or human structures that may
suggest the creation or formation of favourable belowground conditions for
snakes and where good sun exposure occurs. Specifically, features
surveyed in the project area included south-facing slopes, the pedestrian
bridge abutments and 23 Avenue bridge abutments, adjacent outfall
infrastructure and riprap and in and around the gabion baskets along the
north bank of Blackmud Creek for evidence of snake presence (e.g., dead
or alive snakes, skin shedding). If snakes and/or a hibernaculum were
observed, the surveyors noted location, species and behaviour.

e Documenting all incidental wildlife and wildlife sign observations during site
visits.

e Documenting incidental wildlife and wildlife sign observations in the ravine during
site visits.

e Characterizing available habitat type, condition and quality through field
observations and examination of City of Edmonton vegetation datasets and maps.

e Searching Fish and Wildlife Management Information System (FWMIS) for all
wildlife records for lands within a one km radius centered on the bridge. FWMIS
was accessed on 12 February 2021 (AEP 2021).

e Searching eBird for verified species observation records.

e Preparing a list of potential wildlife species present, including special status
species, by considering all of the above and our knowledge of Edmonton wildlife
communities and occurrences (Appendix I).

e Qualitatively assessing wildlife movement corridors/habitat connectivity in the
expanded study area.

e Common species names are used throughout the text; scientific names are provided
in Appendix I.

Wildlife nomenclature in this report follows the Cornell Lab of Ornithology's 2018
Clements Checklist (birds), the Government of Alberta's 2015 Wild Species Status List
(mammals, amphibians, reptiles) and Alberta eBat (bats).

3.7.2 Description

3.7.2.1 Available Habitat, Observed and Potential Wildlife

The LSA was dominated by open grassy areas in previously disturbed areas to the north
and east of the bridge along the 23 Avenue roadway embankment and south of the bridge
on the west side (Figure 6 in Appendix A). Riparian habitat was located along the banks
of Whitemud Creek at the time of our survey in July 2019, however, the banks were re-
engineered in fall 2019 in association with EPCOR outfall rehabilitation activities.
Disturbed areas from those activities currently have snow fencing around them on the west
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side of the bridge to the north and south of Whitemud Creek. At the time of our survey in
2019 there were some areas of deciduous mixedwood trees and shrubs located on the south
side of the bridge to the east and west of the trail. No wildlife trees (i.e., trees with visible
nests or large trees with cavities) were observed in the LSA. Overall, the structural and
spatial diversity of these habitat types provided low- to medium quality wildlife habitat in
the LSA for some urban-adapted avian and mammal species. Better and higher quality
habitat is located in the expanded study area in Whitemud and Blackmud Creek Ravines
to the north, south and east.

McTaggart and Larch Sanctuaries are well known birding locations, which is reflected in
the fact that there are eBird Field Checklists available for each area. The Edmonton Area
and Land Trust has documented 34 species for the Larch Sanctuary. The general birding
public has documented 116 species in the MacTaggart Sanctuary. Documented bird
species include a range of resident, short-distance and long-distance migratory species over
the past several years, some of which could use suitable habitat in the LSA.

Avifauna

Breeding Bird Survey

The EIA’s breeding bird survey provides a snapshot of passerine use of the area. The survey
recorded 29 individuals of 12 species across the five, point count stations (station) surveyed
(Table 3.3; Figure 7, Appendix A). All species observed are known to commonly breed in
Edmonton. Most of these species were singing territorially and were likely nesting in the
area. Species abundance within the surveyed area ranged from 1 to 9 individuals, with the
yellow warbler being the most abundant (9). This species was detected at every survey
station, whereas every other species was found at 1 to 3 of the 5 survey stations. The high
abundance of yellow warbler and the occurrence of cedar waxwing, gray catbird and song
sparrow indicated that the tall dense shrubs in the surveyed area were a valuable component
of the available habitat. The mature mixedwood forest provided suitable nesting habitat for
vireos and white-throated sparrow. The presence of cavity nesting species, e.g., black-
capped chickadee and downy woodpecker, indicated there was suitable mature trees and/or
snags in the expanded study area to support nesting. No nests were observed on the bridge
during the breeding bird survey in 2019 or during site visits in spring 2021.

Table 3.3. Summary of Bird Species Observed in the Project Area During the
Breeding Bird Survey (26 June 2019)

Species Common Name | Point Count Station Total
(50 m radius)* Individuals
1 24|56
American crow 2 2
Black-capped chickadee 1 1
Cedar waxwing 1 1 2 4
Clay-colored sparrow 1 1 2
Downy woodpecker 1 1
Eastern phoebe 1 1
Gray catbird 1 1
Red-eyed vireo 2 |1 3
Song sparrow 1 1 2
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Species Common Name | Point Count Station Total
(50 m radius)* Individuals

1 24156

Warbling vireo 1 | 2

White-throated sparrow 1 1

Yellow warbler 2 1 4 |11 9

Total (abundance) 7 4 (12 |2 4 29

Total (species richness) 6 4 |7 (23

*Point count station #3 was not surveyed due to inability to hear birds over the loud sound of rushing water
from Whitemud Creek flowing under the bridge.

Mammals

Incidental mammal observations recorded during the breeding bird survey on 26 June 2019
included red squirrel, coyote, and beaver. As noted above, a coyote was observed crossing
23 Avenue to the LSA and crossing over Whitemud Creek using the pedestrian bridge (A.
Bismanis, pers. comm.). In addition, beavers were observed in Whitemud Creek during
the breeding bird survey and during a site visit in spring 2021.

Other undocumented species may use the area as breeding, foraging or year-round habitat.
A list of wildlife species potentially occurring in the LSA is provided in Appendix I.

Reptiles

All terrestrial reptiles in Alberta, including snakes, congregate in winter dens or
hibernacula. Any subterranean cavity of enough depth to allow snakes access below the
frostline can serve as a den (e.g., burrows, crevices in rocks, cracks in the soil, etc.)
(Kendell 2020). Dens are difficult to locate because of the complex and cryptic subsurface
needs of snakes and suitable dens may be limited or absent in some areas despite the
appearance of abundant suitable habitat (Kendell 2020). Dens are also ephemeral in that if
they collapse or otherwise become unsuitable, snakes will move to a new den. There is a
historical record of a snake hibernaculum in the project area (Kendell 2020), the exact
location of which is unknown. Kendell (2020) considered the hibernaculum in the general
area to be active based on the observation of one snake sunning itself on the rocks along
Whitemud Creek in May 2018.

No evidence of garter snakes (Thamnophis spp.) was observed by the surveyors in the LSA
during the hibernaculum surveys conducted for the proposed project in April and May
2021. No snakes were overserved around south-facing slopes, the pedestrian bridge
abutments, the 23 Avenue bridge abutments, outfall and riprap areas or in and around the
gabion baskets along the north bank of Blackmud Creek. A member of the public,
however, did note the presence of one garter snake in the grass on the slope east of the
parking lot coincident with the second hibernaculum survey on 13 May 2021. Based on
that information, Spencer Environmental conducted additional survey effort in that area to
attempt to find more evidence of snake use, however, no additional observations were
made. The observation of one snake on that grassy, south-facing slope suggests there may
be a hibernaculum in the vicinity because snakes would be expected to be just emerging
from their dens on warm spring days at that time of year and would not be expected to
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travel far from the den until later in the season. If there is a hibernaculum in the area east
of the parking lot, it would be located outside of the bridge project’s LSA.

Snakes appear to be commonly observed by the public in the project area based on
comments collected during stakeholder and public engagement events held in support of
the project, however, the locations and time of year of those observations are unknown.

3.7.2.2 Wildlife Movement/Connectivity

Large-, medium- and small-sized urban-adapted wildlife species, such as moose, deer,
coyote, beavers, and weasels are known to utilize Whitemud and Blackmud Creek Ravines
as major movement corridors. This is owing to the relatively undisturbed nature of the
ravines, the relatively high level of ecological connectivity, the availability of a diversity
of habitat types and the relative lack of barriers to movement. Specific to the expanded
and LSAs, animals can move unimpeded under the elevated 23 Avenue bridges along
Whitemud Creek northwest of the pedestrian bridge and to the east, west and south of the
pedestrian bridge. Some wildlife pass under the existing pedestrian bridge along the creek
banks under low water and frozen conditions if they can navigate around the north
pedestrian bridge abutment, adjacent bioengineered banks and outfall-related riprap. A
few deer tracks were observed crossing the frozen creek under the pedestrian bridge on 30
January 2021 (A. Bismanis, pers. comm.). In addition, in January 2021 extensive deer and
coyote tracks were observed scattered across the open grassy area to the north and east of
the pedestrian bridge as well as extensive trails along the creek banks leading to and from
the frozen creeks. On the south side of the bridge there were extensive deer trails extending
from the east creek bank up to and across the pedestrian trail to the west side of the trail.
That trail continued along the south Whitemud Creek bank along the edge of the fenced
bioengineered area before descending down to the frozen creek. No deer tracks were
observed in the snow crossing over the pedestrian bridge. Moose tracks were observed
coming off the frozen creek and onto the gravel trail under 23 Avenue on 20 February
2021. A coyote was observed during the breeding bird survey on 26 June 2019 crossing
23 Avenue and then moving down the gravel trail from the parking area to and over the
pedestrian bridge towards MacTaggart Sanctuary.

According to the City of Edmonton’s Wildlife Passage Engineering Design Guidelines
(WPEDG)(City of Edmonton 2010), all ecological design groups (EDG’s) are expected to
be able to successfully cross a recreational trail. The gravel trails in the LSA, therefore,
are not considered a barrier to wildlife movement for urban-adapted wildlife species.
Based on the existing clearance under the pedestrian bridge, the above-noted wildlife
movement observations, and the creek habitat present under the bridge, most EDG’s [large
terrestrial (LT), medium terrestrial (MT), small terrestrial (ST), Aerial mammal (AM),
aquatic (AQ), amphibian (AMP), waterbirds (WB) and Other birds (OB)] are expected to
successfully pass under the pedestrian bridge under suitable conditions.

3.7.2.3 Special Status Species

Based on species habitat requirements, an understanding of the available habitat in the
project area, provincial species distributions and species records in the FWMIS database,
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several special status species were identified as having at least some potential to occur in
the LSA (Appendix I). The following section discusses the potential occurrence of species
that are ranked by the Province that are At Risk or May Be At Risk, or, have been federally
assessed by the Committee on the Status of Endangered Wildlife in Canada (COSWIC) as
either Endangered, Threatened, or Special Concern, and were rated in this study as having
at least a moderate likelihood of occurrence within the LSA. In addition, all species on
Schedule 1 of the Species at Risk Act (SARA) with ranges that include Edmonton and for
which suitable habitat is available in the project area are included for discussion. Species
having a provincial status of Sensitive, but no federal status, hold no potential to trigger
project considerations beyond those applicable to wildlife in general, and, thus, are not
discussed, even if their potential for occurrence was considered moderate or high.

The FWMIS search returned records of one special status species observed within one km
of the project area: long-tailed weasel. In addition, we identified little brown bat and
northern myotis, both on Schedule 1 of SARA, as potentially occurring in the bridge area.
Table 3.6 includes an overview of each species status, likelihood of occurrence and
potential habitat use in the study area.

Table 3.6. Special Status Wildlife Species with Moderate or High Potential to Occur
in the Study Area

Common Provincial Wildlife Act COSEWIC SARA Likelihood | Potential
Name Status Designation® | Designation Designation of Habitat

(General (Schedule 1) Occurrence | Use

Status of

AB Wild

Species

2015)
Little Brown | May Be At | None given | Endangered | Endangered | Moderate | Roosting,
Myotis Risk foraging
Northern May Be At | Data Endangered | Endangered | Low Roosting,
Myotis Risk Deficient foraging
Long-tailed May Be At | None given | Not At Risk Moderate | Breeding,
weasel Risk foraging

* Under the Wildlife Act, select species carry a designation of Threatened or Endangered; additional species
assessed by the Endangered Species Conservation Committee (ESCC) also have these designations.

Little Brown Bat and Northern Myotis

Little brown bat utilizes tree crevices (especially old, dead or dying trees in mature
deciduous forests) for day roosting in spring and summer and for maternity roosting during
the breeding season. They may also roost in buildings or bridges or in man-made bat boxes.
While no observations of this species have been recorded in the project area in FWMIS,
the presence of suitable mature forest in the project area, particularly south of the bridge
and adjacent Blackmud and Whitemud Creeks — important water source and hunting areas
— suggests a high probability of occurrence in the project area during summer months. A
rocket bat box on a pole, recently installed by the Edmonton Area and Land Trust, is located
in a clearing on the southwest boundary of the LSA and could be used as a roost. While
there are few mature trees in the LSA and the metal structure of the bridge is likely
unsuitable for day or maternity roosting, there is high potential for little brown bat to occur
in the LSA while it forages in the open areas along the creeks in summer.
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Northern myotis are generally dependent on trees for day roosting and for maternity
roosting, utilizing a wide range of tree species (deciduous trees preferred) in primarily
intact forests (AESRD 2009 and Alberta Community Bat Program 2018). Northern myotis,
less common in Edmonton, is assessed as having a low likelihood of occurrence in the
LSA. Neither species is known to overwinter in the Edmonton area. Legal protection
currently extends only to overwintering hibernacula and does not cover individual bats.
The protection of individual bats and important/high quality roost sites is an emerging
beneficial management practice in line with emerging bat conservation efforts.

Long-tailed Weasel

Long-tailed weasels live in a wide-variety of habitats including open agricultural areas,
grassy slopes and aspen parklands where it preys on small mammals such as voles and
mice (Pattie and Fisher 1999). Although suitable long-tailed weasel habitat is available in
the LSA, this is a wide-ranging species and, if present, the proposed project area may
comprise only part of its territory. Considering the above, we have rated their likelihood
of occurrence in the LSA as moderate.

3.8 Historical Resources

Circle CRM Group Inc. (Circle CRM) conducted a desktop assessment that determined
that the pedestrian bridge is located on lands designated as Historic Resource Value (HRV)
5 (high potential to contain a historic resource) for archaeological and palacontological
resources. There are two known HRV 0 (limited or no historical significance) sites within
100 m of the proposed project at the confluence of Whitemud and Blackmud Creeks and
countless more sites in the adjacent ravines. One known site was situated adjacent the
northeastern extent of the proposed project area and comprised a scatter of two quartzite
flakes. The second known site was located approximately 50 m southwest of the bridge
site and contained one bipolar core. While the project area has been previously disturbed
from previous bridge and outfall construction as well as realignment of Blackmud Creek,
there are known previously recorded sites in the area.

To that end, Historical Resources Act (HRA) approval was required prior to proceeding
with any development activities that include ground excavation. Circle CRM submitted an
application on 01 March 2021 to Alberta Culture, Multiculturalism and Status of Women
(ACMSW) for their review and determination of HRA requirements for the proposed
bridge replacement project. ACMSW granted project approval pursuant to the HRA on 08
April 2021 (Appendix J).

3.9 Recreation

The existing pedestrian bridge connects gravel trails and the unpaved parking lot north of
the bridge to gravel and informal trails south of the bridge leading to MacTaggart and Larch
Sanctuaries and upslope to the west to connect with a Shared Use Path (SUP) in the
Magrath Heights neighbourhood. The bridge also provides a connection to a short section
of gravel trail that passes under the 23 Avenue vehicle bridges to the north and beyond to
informal trails in Whitemud Creek Ravine. Results of the City’s Public Engagement
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program showed that the public uses the bridge and adjacent areas in Whitemud Creek
Ravine for a wide variety of activities including photography [professional (e.g., wedding
photography, especially in the autumn when the leaves are turning colour) and casual],
walking, cycling, fishing, family gatherings, and paddling during high spring flows.
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4.0 THE PROJECT

4.1  Project Description

Based on existing hydrotechnical/geotechnical/environmental site conditions, the proposed
new bridge design incorporates the following design elements (Morrison Hershfield 2021;
design drawings are provided in Appendix K):

e Increase in overall span length, with new abutments located behind the location of
the existing abutments (Appendix K).

e Increase in bridge soffit elevation by 1.0 m, to meet a 1:100 peak flood event. No
freeboard will be provided.

e Improve headslope slope stability and erosion improvement with provision of Class
2 riprap and toe thickening at the north abutment.

e The proposed bridge will have a 75-year design life.

EPCOR does not currently cross the historic bridge to access the south creek bank and
stormwater management facilities. To maintain the status quo and to stay within the City’s
bridge replacement budget, the proposed new bridge has not been designed to
accommodate vehicles, including heavy maintenance vehicles, and will not be used by
EPCOR for access.

The scope of work includes:

e Excavation and backfilling;

e Demolition and removal of existing bridge;

e Bridge abutment installation including foundations, riprap armouring of upstream
and downstream creek banks;

e Bridge superstructure erection;

e QGravel trail bridge approach regrading only.

e Miscellaneous trail amenities modifications (e.g., public information panels,
seating areas), and landscape restoration.

Design drawings are provided in Appendix K. Conceptual renderings are shown in Plates
4.1 and 4.2.
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The gravel trails in the project area are maintained as passable by the City and currently
there is no winter snow clearing on the bridge along this section of trail in the winter. This
will continue to be the case with the new bridge and overall trail upgrades in the project
area are not included in the scope of this bridge replacement project.

4.1.1 Superstructure Alternatives Considered

Five superstructures type options were considered for pedestrian bridge replacement: 1)
tilted tied arch; 2) pony truss; 3) slab-on-girder; 4) steel tub girder; and 5) FRP bridge.
Evaluation criteria included life-cycle cost/maintenance, sustainable urban
integration/aesthetics, hydraulic clearance improvements, design risk, and
constructability/schedule (with respect to supply chains, ease of fabrication and erection
feasibility). Project stakeholders also identified bridge aesthetics as an important
consideration in bridge design considering the natural environment in the project area.
Based on these criteria, the City selected Option 1- tilted tied arch as the preferred option
to advance to detailed design. Conceptual renderings of the proposed new bridge are
provided below in Plates 4.3 and 4.4.

P T Al )

LR L W A
Plate 4.3. Conceptual Plan View of Proposed Steel Tied-Arch Bridge Design at
Smith Crossing (Provided by: Morrison Hershfield, City of Edmonton and EDA
Planning + Urban Design 2021)
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Plate 4.4. Conceptual Cross-Section View of Proposed Steel Tied-Arch Bridge
Design at Smith Crossing (Provided by: Morrison Hershfield, City of Edmonton
and EDA Planning + Urban Design 2021)

4.2  Landscaping

A landscaping restoration plan will be prepared for the project during detailed design. All
disturbed areas will be reclaimed with site-specific appropriate native plant species and
seed mixes. Riprap areas will be bioengineered with willow cuttings. Plantings will be
selected based on appropriate natural species for the site, as well as in consideration of
sightlines, Crime Prevention Through Environmental Design (CPTED), and other design
influences.

4.3 Construction Schedule

Construction is tentatively scheduled to occur between July 2022 and October 2023.
Instream works will occur outside the fisheries Restricted Activity Period (RAP) of April
16-June 30.

4.4  Construction Laydown Area and Access

The primary project laydown area will be located in the gravel parking lot south of 23
Avenue (Figure 2, Appendix A; Plate 4.5). Two additional potential laydown areas are
located to the west and east of the north end of the bridge. Construction access to the
laydown area will be along existing roads and access from laydown to the north side of the
bridge crossing will be by way of the existing gravel trail. The existing historic bridge
does not accommodate vehicles so it is expected that some construction access also will be
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from the south of the bridge using EPCOR’s maintenance access road/gravel trail from the
top of the hill at 23 Avenue at Magrath Heights.
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Plate 4.5. Access and Restrictions During Construction

4.5 Project Phases and Associated Key Activities

45.1 Site Preparation

e Notification of local residents, businesses and institutions of the proposed
construction schedule, temporary road and trail closures and detours.

e Coordinate access for project equipment and site security.

Closure of the parking area and gravel approach trail to the public and install

appropriate warning and detour signage.

Establishment of construction staging areas.

Removal of existing vegetation within the established disturbance boundaries.

Remove and stockpile all topsoil prior to any disturbance for reuse.

Install temporary silt fencing as required around any stockpiles or exposed soil to

prevent siltation of the watercourse.

Place construction warning signs upstream and downstream related to navigation.

e [solate in-stream work and conduct fish capture and release as required.

e Tree protection in the form of physical barriers shall be provided for any tree within
5 m of the work zone.
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4.5.2 Bridge Demolition

e The existing steel and timber bridge superstructure will be removed and disposed
of.

e Demolished components will not enter the creek.

e The existing steel superstructure is coated in lead-based paint. Any paint removal
required to facilitate demolition will be fully contained. Lead painted components
will be removed and disposed of in accordance with provincial guidelines.

e Careful attention will be paid to areas of visible lead paint encountered during
excavation. Where lead paint chips or flecks are evident, an environmental
sampling program will be conducted to assess extent and degree of soil impact at
encountered locations.

e Existing concrete abutments will be removed and disposed of to the extents shown
in the drawings in Appendix K, with remaining components buried in-place beneath
riprap embankment armouring.

e Excavated material will be removed and disposed of off-site, in accordance with
provincial guidelines.

4.5.3 New Bridge Construction

e Superstructure — detailed design of the single-span pedestrian bridge superstructure
is underway and will be composed of modern materials such as steel, reinforced
concrete, timber, fibre-reinforced polymer, or similar.

Foundation type — drilled cast-in-place reinforced concrete piles

Abutment — cast-in-place reinforced concrete abutment

Headslope protection — Class II riprap (nominal diameter 500 mm)

Embankment protection — Class II riprap on non-woven geotextile extending

vertically to the 1:100 year HWL, extending upstream and downstream of bridge

headslopes.

e Riprap will tie into existing gabion riverbank protection (riverbank NE of bridge),
existing riprap riverbank protection (riverbank SW of bridge), and existing riprap
and/or bioengineered riverbank protection (riverbanks NW and SE of bridge).

e Bank disturbance areas outside riprap footprint will be revegetated with dense
willow stakes.

e The single-span superstructure will be erected / installed by lifting into place,
launching, or similar conventional construction methods for single-span pedestrian
bridges.

e There will be no disturbance to the streambed outside the limits of the temporary
cofferdams / stream isolation required for bank armouring, as shown in the
drawings in Appendix K.

e Project-specific erosion and sediment control measures will be required at all areas
of disturbed ground, around stockpiles, and around laydown areas.

454 Restoration

As previously noted, a landscaping restoration plan will be prepared during detailed design
addressing all disturbed areas. Please see Section 4.2 above.
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4.6  Summary of Environmental Regulatory Approvals

All typically relevant federal, provincial and municipal environmental legislation, bylaws
and policies were reviewed for application to the project described above. Bylaw 7188 is
the only trigger for an environmental assessment. Instream work associated with bridge
construction will trigger provincial and federal environmental approval processes. As is
often the case, several other provincial and federal statutes prohibiting harm to select
resources are also relevant to project construction. Table 4.1 describes environmental and
historical resource legislation and bylaws identified as applicable to this project. Table 4.1
does not consider any non-environmental municipal permits that may be required to
undertake the work.

Table 4.1. Summary of Applicable Legislation and Bylaws

Legislation, Bylaw Regulatory Authorization/ Responsibility, Approval
or Policy Agency Approval/Permit Timeline or Potential
Required Schedule Impact

Municipal

North Saskatchewan | City Planning EIA required. EIA to be Approval anticipated in

River Valley Area approved by City Council. | autumn 2021.

Redevelopment Plan

(Bylaw 7188)

Corporate Tree City Forestry Proponent to collaborate Continued consultation

Management Policy with City Forestry between City and Forestry

(C4560) regarding unavoidable suggested to ensure full

impact to City owned trees | compliance.
and shrubs in the project
area, valuation of and
compensation for affected
trees/shrubs and protection
of nearby trees.

City of Edmonton EPCOR Permit to discharge into City or Contractor to obtain
(Bylaw 18100) - storm sewer system may permit once construction
EPCOR Drainage be required (e.g., at dates are known.
Services Bylaw staging areas).
City of Edmonton City of Laydown areas required in | City or Contractor to obtain
Parkland (Bylaw Edmonton Whitemud Creek Ravine. | permit once construction
2202) Permit required to use for | dates are known.
construction staging.
Provincial
Public Lands Act Alberta Temporary and permanent | City has initiated application
Environment works within the bed and process (in progress)
and Parks (Land | shore of Whitemud Creek, | ~ 6 months for DLO
Management a crown claimed approval
Branch) watercourse, outside the ~4 months for Temporary
road plan right-of-way Field Authorization, if
will require a Public required
Lands Act
disposition/authorization
Water Act Alberta Based on the described City has undertaken the
Environment project work, a Code of required QAES assessment
and Parks Practice (CoP) and will submit a Water Act
(Water Notification will be CoP Notification to AEP at
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Legislation, Bylaw Regulatory Authorization/ Responsibility, Approval
or Policy Agency Approval/Permit Timeline or Potential
Required Schedule Impact
Approvals required for instream work | least 14 days prior to
Branch) during bridge replacement. | construction commencement.
Wildlife Act Alberta No permitting triggers; City to schedule vegetation
Environment however, the Act prohibits | removal. Any vegetation
and Parks disturbing prescribed clearing/tree removal
breeding wildlife such as between 15 February and 20
northern flying squirrels August, would require a nest
and owls. In this case, this | sweep and may result in
requires either avoiding findings that delay clearing.
vegetation removal in the
breeding season or Contractor to collaborate
undertaking a nest sweep | with AEP for further
before vegetation removal. | direction regarding
Also, snakes are protected | confirming location of
as a non-game animal hibernaculum if construction
under this Act, which commences in fall and/or if
makes it illegal to kill, winter excavation activities
possess, buy or sell snakes | disturb/destroy a snake
native to Alberta. Snake hibernaculum in the bridge
hibernacula, underground | project area, which could
chambers where snakes result in project delays.
gather for the winter, and
birthing dens, are also
protected under this Act
year-round year-round.
There is a provincial
historical record of a
hibernaculum in the
general Smith Crossing
area, but the exact location
is unknown.
Historical Resources | Alberta Culture, | Approval required. HRA Approval was granted
Act Multiculturalism to the City on 08 April 2021.
and Status of
Women
(ACMSW)
Federal
Fisheries Act Fisheries and The project will involve DFO issued a Letter of
Oceans Canada | work in fish-bearing Adpvice for the project on 13
(DFO) Whitemud Creek. May 2021.
Submission of a Request
for Review to DFO is
recommended to remain
compliant with the
Fisheries Act and DFO
protocols.
Canadian Navigable | Transport Approval required for Project approval under the
Waters Act Canada bridge replacement CNWA received on 07
September 2021.

September 2021

Final Smith Crossing Pedestrian Bridge Replacement EIA

Page 29



Spencer Environmental

Legislation, Bylaw Regulatory Authorization/ Responsibility, Approval
or Policy Agency Approval/Permit Timeline or Potential
Required Schedule Impact
Migratory Birds Environment No permitting triggers; City to schedule vegetation
Convention Act and Climate however, violation of the removal. Any vegetation
Change Canada | MBCA can result in clearing/tree removal
penalties between 20 April and 20
August would require a nest
sweep and may result in nest
sweep findings that delay
clearing.
Species At Risk Act Environment This Act prohibits There is some potential for
and Climate disturbance to species listed endangered bats to
Change Canada | listed on Schedule 1 of the | roost in the project area but
SARA as endangered, SARA does not extend
threatened or extirpated protection to those species on
and, in some instances, these lands. Endangered,
prohibits disturbance to threatened or extirpated
listed species’ habitat, on | migratory birds or aquatic
federal lands. On non- species are not expected on
federal lands, the Act project lands.
applies only to disturbance
of listed endangered,
threatened or extirpated
aquatic species and
migratory birds.
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5.0 PROJECT IMPACTS AND MITIGATION MEASURES

5.1 Assessing Impacts

5.1.1 Potential Impact Identification and Analysis

Based on the environmental context described in Section 3, the following Valued
Ecosystem Components (VECs) were identified for impact assessment: surface water
quality, channel hydraulics, fish and fish habitat, creek bank slope stability, vegetation,
wildlife, historical resources and recreation. For each VEC, potential impacts to be
examined were identified by overlaying the project drawings on mapped resources,
reviewing project activities, conferring with multidisciplinary project team members,
reviewing project reports and applying our professional experience with impact assessment
and construction performance auditing in other, similar, projects. This process resulted in
identification of specific potential impacts that warranted assessment.

In addition, we separately examined the potential for the following select project incidents
to occur and impact natural resources:

e Release of hazardous/deleterious substances in or outside of the project area and
potential for mitigation off-site.

5.1.2 Impact Characterization

Identified impacts were characterized according to guidance received from the EIA Terms
of Reference (Table 5.1). Potential impacts were characterized with respect to nature
(positive or negative, direct or indirect), magnitude (negligible, minor, or major), duration
and timing (temporary, permanent or seasonal), geographic extent and likelihood. These
criteria were defined as shown in Table 5.1:

Table 5.1: Impact Descriptor Definitions.

Nature of Impact

An interaction that enhances the quality or abundance of physical

Positive Impact L
P features, natural or historical resources.

An interaction that diminishes the abundance or quality of physical

Negative Impact R
9 P features, natural resources or historical resources.

An interaction that results in the loss or reduction of a

Direct
resource/feature.

An interaction that results in off-site impacts, such as sedimentation

Indirect | o o

Magnitude

An interaction that is determined to have essentially no effect on the
Negligible Impact | resource. (Such impacts are not characterized with respect to direction
duration or confidence.)
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An interaction that has a noticeable effect but does not eliminate a
Minor Impact | local or regional population, physical feature or affect it beyond a
defined critical threshold (where that exists).

An interaction that affects a local or regional population, resource, or
Major Impact | physical features beyond a defined critical threshold (where that
exists) or beyond the normal limits of natural perturbation.

Duration and Timing

Temporary Impact | A change that does not persist indefinitely.

Permanent Impact | A change that persists indefinitely.

A change that will terminate or diminish significantly after one

Seasonal Impact
season.

Geographic Extent Extent of area affected. Quantify where feasible.

What is the probability that the impact will occur? Is it likely or

Likelihood unlikely?

When applying these descriptors, we considered the project described in Section 4. No
additional mitigation measures were applied at the time of potential impact
characterization.

5.1.3 Mitigation Development and Residual Impact Assessment

Mitigation measures were developed for all identified negative impacts. Any impact
anticipated to remain following mitigation implementation was termed a residual impact.
As with potential impacts, residual impacts were characterized with respect to: nature,
magnitude, duration and timing, geographic extent and likelihood.

5.2 Impact Assessment Results and Mitigation Measures

5.2.1 Surface Water Quality

Instream and near stream works associated with demolition of the existing pedestrian
bridge and construction of the new bridge and associated disturbances to the adjacent
riparian areas have potential to create sediments that could enter Whitemud Creek and
travel downstream. There is also potential for accidental releases into the creek. Any spills
or mobilized sediment on site could enter Whitemud Creek and travel downstream and
ultimately to the NSR. These types of impacts are assessed below in Section 5.2.10.
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5.2.2 Whitemud Creek Channel Hydraulics

Impacts

The existing bridge opening over Whitemud Creek is wider than the natural channel,
however the existing north abutment is located on the creek bank at the edge of the creek.
Bridge replacement with a longer truss will create an even wider opening. In addition, the
existing north abutment will be removed from the creek bank, improving flow through the
hydraulic opening, and slowing the flow velocity (Associated Engineering 2021). The
underside of the new bridge truss will be approximately 1 m higher than the existing bridge
to improve the existing freeboard (Morrison Hershfield 2021). Based on this information,
the new bridge is expected to result in improved creek hydraulics at the bridge crossing
location compared to existing conditions and is, therefore, rated as a positive, direct, minor,
permanent and likely impact to creek hydraulics.

Mitigation and Residual Impacts

No mitigation measures required. Residual impacts will remain positive, direct, minor,
permanent and likely.

5.2.3 Fish and Fish Habitat

Kingfisher (2021) identified the following potential impacts to fish and fish habitat as
needing examination:

Release of sediment

Release of deleterious substances

Invasive species/disease

Entrapment, impingement, entrainment of fish
At Risk Species

Change in access to fish habitat

Alteration or destruction of potential habitat

See Kingfisher’s (2021) full report in Appendix F for comprehensive impacts and
mitigation measures for fish and fish habitat. A summary of their identified impacts and
mitigation measures are provided in Table 5.2 below.

Table 5.2. Analysis of potential effects to fisheries resources associated with the
project.

Impact Pathway Potential Effect

Category Potential Source Description Analysis

Possible negative effects due to:

> Instream works associated with the in
channel placement of material

> Instream works associated with
installation/removal of isolation works
Possible positive effects due to:

> Stabilization and revegetation of the
eroded bank

> Alteration of potential fish habitat
due to deposition of sediment

> Decreased food production due to
deposition of sediment

> Reduced fish health and/or
increased fish mortality due to
suspended sediment

> Clearing of riparian area(s)
Release of > Installation/removal of
sediment isolation works

> General earthworks

gﬁggiﬁ)ﬁz > Operation of heavy > Reduced fish health and/or Possible negative effect due to:
substances equipment near water increased fish mortality > Instream and riparian works will
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Impact Pathway

Potential Effect

Category Potential Source Description Analysis
> Construction processes require heavy equipment to be in
(i.e. pouring concrete) close proximity to the watercourse
The spread of invasive species and/or
> In-water construction diseaS_e can result frgm: _ Possible negative effect due to:
Invasive > Bringing contaminated machinery > Instream and riparian works will

Species/Disease

activities using
contaminated equipment

or materials on site
> Not disposing of contaminated
materials appropriately

require equipment to be in close
proximity to the watercourse

Entrapment,
impingement,
entrainment of fish

> Installation of isolation
works

> Dewatering/water
management with pumps

> Fish mortality can occur when fish
become stranded in isolation areas

> Fish mortality can occur when fish
become impinged on screens or
entrained in pumps when isolated
areas are dewatered

Possible negative effect due to:

> Installation of isolation works to
facilitate placement of bank material
and riprap

> Dewatering and flow management
operations that may be required to
complete the Project

At Risk Species

> |n-water construction
activities

> |nstream work can adversely affect
species that are At Risk or

Threatened under Provincial and/or
Federal legislation

Not expected:
> No At Risk or Threatened species are
found in Whitemud Creek

Change in access
to fish habitat

> |nstallation of isolation
works

> [solation works can temporarily
impede fish movements if
structures completely block or
excessively constrict the channel
width

Possible negative effect due to:
> Installation of isolation works to
facilitate in-channel activities

Alteration or
destruction of
potential
habitat

> Bank stabilization works

> Temporary isolation
works

> The amount and/or quality of
available habitat can be
permanently reduced if the bank
stabilization and armouring
results in a physical habitat
footprint

Neutral effect due to:

> Upslope riprap under the bridge will
be confined to areas that have

limited riparian value (i.e. lack
vegetation and/or are denuded).

> Upslope riprap adjacent to the
bridge will be covered with fill and
revegetated as part of the
bioengineered riverbank protection.

> In-water (below 1:2 year high water
mark) riprap placed along the RUB
(for 10 m) and LUB (for 15 m) will
result in a change in substrate
composition (from being dominated
by fines to being dominated by

large cobbles and boulders)

Mitigation and Residual Impacts

Potential fisheries impacts can be mitigated through best management practices and
specific management/protection plans as itemized in Section 7.2 of Kingfishers’s (2021)
report (Appendix F). With these measures in place the project is not expected to result in
the death of fish or the HADD of fish habitat, and residual impacts are anticipated to be
negligible (Kingfisher 2021, Appendix F). In compliance with DFO protocols pursuant to
the Fisheries Act for fish-bearing watercourses, Kingfisher submitted a Request for Review
to Fisheries and Oceans Canada (DFO) for their review. DFO issued a Letter of Advice
for the project on 13 May 2021.

524

Impacts

Removal of the existing pedestrian bridge and construction of the new bridge could affect
slope stability of the creek banks. Thurber (2019b; Appendix G) observed no recent signs

Creek Bank Slope Stability
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of instability at either the north or south creekbanks at the existing bridge site. The heavy
rock riprap on the south creek bank and gabion baskets along the north creek bank both
appeared to be functioning well (Thurber 2019b; Appendix G). If appropriate measures are
not taken to avoid slope destabilization, impacts to slope stability are anticipated to be
negative, direct, minor, permanent, local and likely.

Mitigation and Residual Impacts

Thurber (2019b; Appendix G) recommended the current erosion protection (riprap and
gabion baskets) should be reviewed by a hydrotechnical consultant to evaluate the
adequacy and determine if additional riverbank erosion protection is warranted. Thurber
(2021) recommended that during construction, subgrade should be inspected by qualified
geotechnical personnel prior to the placement of any additional fill required for site
grading, to confirm that all deleterious material and organic soil has been removed. They
also recommend that any soft areas detected during proof rolling should be excavated and
replaced with compacted low to medium plastic clay or granular soils. Until there is
confirmation that a hydrotechnical consultant has evaluated the current erosion protection
measures and there are no slope stability concerns during construction, residual impacts to
slope stability remain negative, direct, minor, permanent, local and likely.

5.2.5 Vegetation
The following potential impacts to vegetation were identified as needing examination:

e Loss or alteration to native plant communities
e Loss of special status plant species
e [Establishment of invasive or weedy species
e Incidental tree damage
5.2.5.1 Loss or Alteration to Plant Communities
Impact

The proposed project will require the clearing of some portions of native riparian (43.6 m?)
and deciduous mixedwood - mixed shrub (147.7 m?) communities to accommodate the
demolition of the existing bridge and construction of the new bridge (Figure 6, Appendix
A). Clearing of approximately 506.5 m? of the non-native non-forested smooth brome level
slopes community will also be required. All areas disturbed during construction will be
revegetated, with the exception of some very small areas of the riparian community that
will be permanently loss for the placement of riprap. Removal of native vegetation is rated
as a negative, direct, minor, temporary to permanent, local and likely impact.

Mitigation and Residual Impact

Prior to construction, marking the project clearing limits with highly visible flagging will
minimize the extent of vegetation loss. Efforts will be made to minimize tree and shrub
removal in work sites to the minimum necessary. In accordance with the City of Edmonton
Corporate Tree Management Policy C456, all forested areas on city-owned (public) lands
in the project area will be assessed for value by the City of Edmonton Forestry department
prior to removal and compensation applied as required. With the landscaping planned, and
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the maturation of planted trees and shrubs, and compliance with the Corporate Tree
Management Policy, the residual impact to vegetation will be reduced to negligible, over
time.

5.2.5.2 Loss of Special Status Plant Species

As no rare plants have been recorded on-site, there is no anticipated impact on rare plants.
Additional surveys are not warranted and mitigation is not required.

5.2.5.3 Establishment of Invasive or Weedy Species

Impact

Surface disturbance from construction could create ideal conditions for the establishment
and spread of noxious weed species. Weeds could become established following
construction through the movement of seeds and rhizomes carried on equipment as well as
by colonization by seeds transported naturally from adjacent weed populations. Weed
establishment in the project area is undesirable, as weeds may then spread to surrounding
native plant communities along Whitemud Creek and Blackmud Creek. Preventing weed
establishment in the first place may be the best and most economical opportunity for weed
management. In the absence of mitigation, the spread of weedy species within reclaimed
areas will likely occur and will have a negative, direct, minor, local, permanent and likely
1mmpact.

Mitigation and Residual Impact

Precautions such as cleaning equipment before moving into the project area will help
reduce the potential transfer and spread of weedy species. Cleared areas will be revegetated
with topsoil and an appropriate seed mix approved by the City of Edmonton Facility and
landscape Infrastructure Branch as soon as possible following construction. Some level of
weed control will likely be required until desired vegetation becomes established, but the
need for such measures can be assessed through monitoring. All short-term weed control
measures will be outlined in the contractor’s Environmental Construction Operations
(ECO) Plan. With proper implementation of these measures, the residual impact will be
reduced to negligible.

5.2.5.4 Incidental Tree Damage

Impact

The proposed project will require clearing of native plant communities, leaving adjacent
trees and shrubs vulnerable to limb, trunk and root damage during clearing or construction
activity. The potential for additional tree loss as a result is rated as a negative, indirect,
minor, permanent, local and likely impact.

Mitigation and Residual Impact

The successful contractor will be required to prepare a Tree Protection Plan pursuant to the
City’s Corporate Tree Management Policy and the City of Edmonton Tree Preservation
Guidelines. That plan will include measures to physically protect individual open space
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trees within 5 m of the laydown areas and natural tree stands within 10 m of the project
area. The plan will be reviewed by City Forestry to ensure protection measures are
sufficient and City Forestry will likely meet with the contractor on site to discuss protection
measures. The contractor will be required to monitor the effectiveness of their protection
program and record any incidental damage. To reduce potential for impact on native plant
communities during proposed construction, equipment storage, maintenance and refueling
anywhere other than the parking lot staging area will be prohibited. With these measures
in place, the residual impact is expected to be negligible.

5.2.6  Wildlife and Wildlife Habitat

The following potential impacts to wildlife were identified as needing examination:
Loss of terrestrial habitat due to clearing activities

Habitat alienation during construction

Breeding wildlife mortality

Snake hibernaculum disturbance during construction

Mortality or disturbance of special status species

5.2.6.1 Loss of Terrestrial Habitat Due to Clearing Activities

Impacts

Any loss of natural vegetation in the project area represents an associated loss of natural
habitat. It is expected that relatively small, localized areas of natural deciduous
mixedwood-mixed shrubs and riparian habitat will be cleared adjacent the existing bridge
prior to demolition. Some disturbance is also expected to be in the anthropogenic non-
forested smooth brome plant community, which does provide some wildlife habitat value
for nesting, cover and forage. The habitat value of areas to be cleared is moderate to very
high, however, as noted in the vegetation discussion, the majority of habitat loss will be
temporary. As a result, the anticipated temporary habitat loss is rated as a negative, direct,
minor, local in scale, and likely impact.

Mitigation and Residual Impacts

Applying all mitigation measures outlined in the vegetation section will result in
establishment of a native riparian plant community with a reduced exotic/weedy
component and additional smaller naturalized areas supporting native trees and shrubs
adjacent the new bridge. This is considered to fully mitigate for the loss, over time. The
residual impact is rated as negligible.

5.2.6.2 Habitat Alienation During Construction

Impacts

Activities and noise associated with construction have potential to disrupt wildlife species
using adjacent habitat, leading to habitat alienation in those areas. This effectively reduces
the amount of usable habitat available to individuals. However, in this case, this potential
impact is rated as minor for the following reasons:
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e Most wildlife species in the area are likely already adapted to human disturbance.

e Construction disturbance will be periodic over the construction period, and location
specific within the project area.

e Construction will typically occur during daylight or early evening hours, leaving
adjacent areas relatively undisturbed for nocturnal species.

Considering all the above, the impact of habitat alienation during construction activities is
rated as negative, indirect, minor, temporary, local and likely.

Mitigation and Residual Impacts

Few mitigation measures are available. Work crews will be instructed not to harass wildlife
and the contractor’s ECO plan will include worker/wildlife encounter protocols. The
residual impact of habitat alienation during construction activities is, therefore, also rated
as negative, indirect, minor, long-term, temporary, local and likely.

5.2.6.3 Disturbance of Breeding Wildlife

Impacts

Any project involving vegetation removal must consider the potential for vegetation
clearing or pruning to affect wildlife, particularly from the perspective of legislation
compliance. Many species of wildlife are protected by federal and provincial law. The
Migratory Birds Convention Act, 1994 protects migratory birds (as populations and
individuals), their nests and eggs anywhere they are found in Canada. The Wildlife Act
(Alberta) provides for the protection and conservation of wild animals in Alberta and
prohibits the wilful molesting, disturbing or destroying of a house, nest or den of prescribed
wildlife. Clearing of vegetation during the wildlife breeding season has potential to destroy
nests/dens and to disturb or kill wildlife because otherwise mobile adults remain close to
nest sites, and young are either restricted to nests, dependent on nests or not yet mobile
enough to avoid sudden disturbance.

To protect nests and nesting birds, Environment and Climate Change Canada (ECCC)
recommends avoiding vegetation clearing during the period when there is a high
probability of nesting activity (i.e., high risk period). In this region (nesting zone B4),
ECCC identifies the high probability period (approximately 95%) as 20 April to 20 August.
The provincial government concurs with this recommendation for migratory and other
birds but recognizes that the period does not adequately cover nesting owls, which are also
protected by the Wildlife Act. In the Edmonton region, owls may begin nesting as early as
mid-February and may remain on nests into the ECCC-defined high probability period.

There is some potential for owls and other bird species to nest in/near the project site.
Therefore, in the absence of appropriate measures (e.g., temporal clearing restrictions or
effective nest sweeps), vegetation clearing/tree removal has potential to result in
disturbance of active nests or nesting individuals. The current project schedule calls for
clearing/selective removal of trees and shrubs after 20 August, followed by construction
initiation and bridge demolition in fall 2021. This schedule will avoid vegetation clearing
in the breeding season and the potential for related impacts to breeding wildlife. It will
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also preclude the need to conduct a nest sweep of the bridge prior to demolition. As
currently scheduled, there is little potential for the project to disturb breeding wildlife and
the potential impact is rated as negligible.

Mitigation and Residual Impacts

If the current project schedule is implemented, mitigation is not warranted; however, if
project scheduling changes such that any vegetation clearing/tree removal or other
activities requiring vegetation manipulation and/or bridge demolitions must occur during
the period 15 February to 20 August, this would create potential for impacts to wildlife,
and  mitigation should be implemented. Specifically, if vegetation
clearing/removal/pruning and/or bridge demolition must occur during the period 20 April
to 20 August, the City shall ensure that the work is preceded by a nest sweep of the work
site and buffering adjacent habitat, conducted by a qualified biologist, to a standard
compliant with federal and provincial law. If active nests are identified they will be
appropriately buffered from disturbance until the nest is no longer active. Similarly, if
mature tree removal is required during the period 15 February to 20 April, the City shall
ensure that the work is preceded by an owl nest sweep of the work site and a buffer of
adjacent habitat, conducted by a qualified biologist to a standard compliant with provincial
law. ldentified active nests will be appropriately buffered from disturbance until the nest
is no longer active. With these measures in place, breeding wildlife disturbance should be
avoided, and the residual impact should be reduced to negligible.

5.2.6.4 Disturbance to a Snake Hibernaculum

The province holds a historical record of a garter snake hibernaculum (winter den)
somewhere in the Smith Crossing area and Alberta Conservation Association (Kendell
2020) determined the hibernacula to be occupied based on observation of one snake in the
area in May 2018. Snake hibernacula are known to occur in areas where land surface
features or human structures occur that may suggest the creation or formation of favourable
belowground conditions for snakes (K. Kendall, pers. comm.). Since 2018, extensive
outfall rehabilitation and bank bioengineering was undertaken in the LSA by EPCOR in
2019 potentially creating suitable hibernacula conditions. Hibernacula are known to be
ephemeral features that can become unusable by snakes and new dens can form over time.
The Smith Crossing LSA contains suitable potential hibernacula habitat particularly around
south-facing slopes and bridge abutment areas as well as adjacent outfall infrastructure and
Blackmud Creek slope stability features (gabion baskets, underground drains, etc.). While
no snakes were observed in the LSA during the hibernaculum survey in April and May
2021, snakes are known to occur in the area. Snakes congregate in hibernacula to
overwinter so there is potential for winter construction and excavation activities to
inadvertently disturb and/or destroy a snake hiberculum and the snakes within it,
potentially having a significant impact on local garter snake populations. Snakes and their
hibernacula are protected by the Wildlife Act year-round so disturbance to a hibernaculum
and resulting snake mortality would result in contravention of this Act. The impact to
disturbing a snake hibernaculum during winter construction is, therefore, rated as negative,
major, permanent, local to regional, and unknown likelihood because the hibernaculum
location is unknown.
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Mitigation and Residual Impacts

Because the exact location of the hibernaculum is unknown, the contractor will collaborate
with Alberta Environment and Parks to develop a mitigation plan with respect to attempting
to confirm the presence of a hibernaculum in the LSA if construction commences in the
fall when snakes return to their hibernacula and/or develop a mitigation plan for winter
construction in the event an occupied hibernaculum is discovered. That plan should
include immediately suspending all work and contact Alberta Environment and Parks.
Appropriate follow-up measures would then be implemented as required, including
potentially constructing an alternative denning site. Considering these measures, the
residual impact to potential snake hibernaculum disturbance during construction is reduced
to negligible.

Mitigation Measures and Residual Impacts

In accordance with ACMSW approval requirements, all work will be immediately
suspended and ACMSW contacted should potential historical resources be discovered
during construction (Appendix J). Appropriate follow-up measures would then be
implemented. Considering this, the residual impact to historical resources is rated as
negligible.

5.2.6.5 Mortality or Disturbance to Special Status Wildlife Species

Impacts

Three special status wildlife species have the potential to occur in suitable habitat in the
project area including little brown myotis, northern myotis and long-tailed weasel.

Clearing of mature trees during the period May to September does have some potential to
result in individual bat mortality, if day or maternity roost trees are cleared. The potential
for mortality of individual, solitary bats that are roosting during daylight hours is of limited
concern to bat conservation. Disturbance of maternity colonies is of more concern. That
said, the probability of disturbance from this project is rated as low for the following
reasons: the area to be cleared is small; the trees anticipated to be cleared are primarily
smaller deciduous trees and mature conifers, rather than the larger and decaying deciduous
trees preferred as roosts; and the nearby rocket bat box is located outside of the construction
limits. Therefore, regardless of when clearing occurs, the project is not anticipated to
adversely affect local, bat populations. In addition, disturbance/mortality of individual bats
would not contravene the law as this project is not on federal lands and individual day
roosts (and maternity roosts) for these species are not currently identified by SARA as
critical habitats and are not protected by the provincial Wildlife Act. Direct impacts to these
species from the proposed project are, therefore, ranked as negligible.

Long-tailed weasels are wide-ranging species and are not expected to be adversely
impacted by the proposed project. Direct impact to this species from the proposed project
is ranked as negligible.
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Mitigation and Residual Impacts

Bat-specific mitigation measures are not warranted but we note that the current vegetation
clearing schedule that protects breeding birds also significantly reduces risk to roosting
individual bats. The residual impact to little brown myotis and northern myotis from the
proposed project is rated as negligible.

The residual impact to long-tailed weasel remains negligible.

5.2.7 Ecological Connectivity/Wildlife Movement

The potential for the project to change ecological connectivity/wildlife movement patterns
was examined.

Impacts

A separate wildlife passage assessment report was not completed for this bridge
replacement project, however, the City’s Wildlife Passage Engineering Design Guidelines
(WPEDG) (City of Edmonton 2010) were considered in support of pedestrian bridge
replacement. The proposed replacement bridge will maintain similar conditions for
wildlife passage compared to existing conditions (i.e., most EDG’s, including LT (moose
and deeer) and MT (coyote) animals, can move unimpeded under the bridge under suitable
conditions (e.g. low water and frozen conditions)]. The opening under the bridge will be
larger compared to existing conditions with an increase of 1.0 m in bridge clearance to
better accommodate 1:100 year flood events. In addition, the new bridge will be longer
than the existing bridge, increasing the opening under the bridge. The granular approach
trails will be maintained and designated for pedestrian use only, with fencing limited to the
immediate ends of the bridge structure where required for pedestrian safety. Riprap
armouring will be placed on the creek banks for improved flood resilience and will be
similar to existing rock already present at the bridge crossing and at the nearby EPCOR
stormwater outfall facilities, thereby not creating any new barriers to wildlife movement in
the area. The riprap armouring will be naturalized with willow cuttings or similar. The
existing bridge is not lit at night and the proposed project does not include introducing new
bridge lighting, thereby maintaining the status quo.

Impacts to ecological connectivity/wildlife movement as a result of bridge replacement are
rated as positive, direct, minor, permanent, local and likely. This applies to LT, MT, ST,
AM, AQ, AMP, WB and OB animals.

Mitigation and Residual Impacts

No additional mitigation measures are required for the proposed pedestrian bridge
replacement at this location and residual impacts remain positive, direct, minor, permanent,
local and likely.
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5.2.8 Historical Resources

The following potential impacts to historical resources were identified as needing
examination:
e Disturbance to known and undiscovered historical resources

5.2.8.1 Disturbance to Historical Resources

Impacts

Alberta Culture, Multiculturalism and Status of Women (ACMSW) has granted approval
pursuant to the Historical Resources Act for the proposed project with the understanding
that all ground disturbance activities will be confined to the identified project footprint. If
final project planning requires the expansion of development activities (including
temporary workspace, temporary storage and new access) outside of the approved
boundary, then these final plans must be submitted in a new Historic Resources Application
prior to the onset of development activities. Impacts to known historical resources are,
therefore, expected to be negligible and there is some low potential to encounter unknown
archaeological resources. The potential for adverse impact is reduced to an acceptable
level by the Province’s requirement to comply with Standard Requirements under the
“Historical Resources Act: Reporting the Discovery of Historic Resources”. This includes
immediately suspending work and contacting ACMSW should potential
historical/archaeological resources be discovered during construction. The potential for
the project to adversely affect historical resources is, therefore, rated as negligible.

Mitigation Measures and Residual Impacts

In accordance with ACMSW approval requirements, all work will be immediately
suspended and ACMSW contacted should potential historical resources be discovered
during construction (Appendix J). Appropriate follow-up measures would then be
implemented. Considering this, the residual impact to historical resources is rated as
negligible.

5.2.9 Recreation
The following potential impacts to recreation were identified as needing examination:

e Disturbance to existing recreational use from construction activities

5.2.9.1 Disturbance to Existing Recreational Use from Construction
Activities
Impacts

Replacement of the pedestrian bridge will require temporary closures of the parking lot and
granular trails in the project area. Recreationalists using the trails will be temporarily
inconvenienced by detours during construction. Deliveries of materials and equipment as
well as construction activities also may cause temporary trail closures, potentially
diminishing recreational use in nearby areas. Temporary navigation closures through the
construction site during superstructure removal and installation may be required.

September 2021 Final Smith Crossing Pedestrian Bridge Replacement EIA Page 42



Spencer Environmental

Signage throughout the area will provide recreationalists with adequate notification of the
timing and duration of construction activities. Temporary fencing will be installed to
prevent public access into active construction areas. The potential impacts to recreational
use from construction activities are rated as a negative, direct, minor, temporary, local and
likely impact.

Mitigation and Residual Impacts

Temporary fencing will be installed around the active construction area. Signage must be
clearly posted indicating a project contact person and prime contractor, and shall include
project information, duration and phone number for inquiries. In addition, construction
warning signs will be placed upstream and downstream of the site to alert potential creek
users to potential navigation interference. Signage shall be removed within two weeks of
construction completion. With these measures in place, residual impacts should be
negligible.

5.2.10 Project Incidents
5.2.10.1 Release of Hazardous/Deleterious Substances On- or Off-Site

Impact

Fuels, lubricants and other hazardous materials are anticipated on-site. Spills or releases
can occur during refuelling, as a result of equipment failure (e.g., leaking hose), accidents
or improper storage/containment and sites. While large spills are generally preventable
during construction of projects such as this one, incidental, small spills typically occur at
most construction sites. Small spills, if uncontrolled, can spread over larger areas. In this
case, even localized spills could contaminate soils and plant communities on- and off-site.
Due to proximity of construction work to Whitemud Creek, there is a risk of spill material
being released into Whitemud Creek, with potential to spread downstream into the NSR.

If appropriate plans and practices are not put into place, there is potential for a hazardous
or deleterious substance spill to result in a negative, direct, minor, permanent, local and
likely impact on local resources such as plants, soils and water quality.

Mitigation and Residual Impact

The contractor will be required to comply with City of Edmonton’s Enviso system. In
addition, for the construction period, the contractor will be required to prepare and
implement a spill prevention and emergency response plan and a care of water plan. Those
plans will include specific measures related to protecting Whitemud and Blackmud Creeks,
including securely protecting all catch basins in the project area. The plans must also
include construction monitoring protocols and frequency. With these measures in place,
the residual impact should be negligible.
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5.2.10.2 Release of Sediment or Other Debris On- or Off-Site

Impact

Site preparation during construction activities will result in exposure of bare soil surfaces,
likely for extended periods of time. Construction activities on exposed soils can result in
erosion and introduction of sediments to Whitemud Creek and downstream to the NSR. In
cleared areas, exposed soils are susceptible to fluvial (surface water) erosion in wet
conditions, and, to a lesser extend, aeolian (wind) erosion in dry conditions.

If erosion control mitigation measures are not put into practice, the impact related to
sedimentation of Whitemud Creek would be negative, direct, minor, permanent, local and
likely.

Mitigation and Residual Impact

The contractor will be required to comply with City of Edmonton’s Enviso system. In
addition, for the construction period, the contractor will be required to prepare and
implement a temporary ESC Plan and a care of water plan, to City of Edmonton
specifications. These plans will also include monitoring protocols and frequency. With
these plans in place, the residual impact of sediment or other debris release off-site or into
Whitemud or Blackmud Creeks should be negligible.

53 Cumulative Effects

5.3.1 Past Projects

EPCOR completed rehabilitation works at nearby Outfalls #295 (north bank) and #296
(south bank), including bioengineered creek bank areas, in 2019. The bioengineering
works were installed to stabilize the Whitemud Creek bank slopes and to protect the
outfalls from sedimentation (N. Kushka, pers. comm.). The existing snow fenced area
southwest of the bridge was the outfall contractor’s laydown area in 2019 and was fenced
to allow for revegetation. The 2019 outfall works construction warranty period will expire
in fall 2021 allowing for removal of the snow fencing prior to bridge construction.

5.3.2 Present Projects
There are no known current projects taking place in this area.

5.3.3 Future Planned Projects

EPCOR does not have any plans for capital projects/scheduled or planned work proximate
to this bridge replacement for the foreseeable future (N. Kushka, pers.comm.). No other
known future planned projects in the project area have been identified.

5.3.4 Conclusion

Since the proposed pedestrian bridge project comprises replacement of existing
infrastructure, it is not expected to act as a catalyst for additional future development in
this area. The proposed project, therefore, has no potential to add to the cumulative impact
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of past projects, including previous adjacent EPCOR outfall rehabilitation works, nor
contribute to cumulative impacts of future projects, because all proposed works will occur
in existing infrastructure disturbance footprints.
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6.0 ENVIRONMENTAL MONITORING

At present, there are no project monitoring conditions linked to regulatory approvals.
However, this EIA makes several specific monitoring recommendations throughout
construction and reclamation.

Pursuant to the City of Edmonton’s Enviso program, Environmental Construction
Operations (ECO) Plan and Erosion and Sediment Control (ESC) plan requirements (e.g.,
monitoring of temporary ESC measures) will be monitored to ensure mitigation measures
have been effectively implemented and are performing well.

All specific monitoring requirements included as mitigation measures in Section 5 of this
EIA will be included in the construction contract. In addition, many of the environmental
protection measures required of the contractor have associated monitoring components.
Key construction monitoring requirements specified in Section 5, summarized by VEC
include:

e Vegetation
o Monitor performance of Tree Protection Plan.
o Monitor weeds/exotic species on site.
o Monitor landscaping/reclamation performance.

e Project Incidents
o Monitor performance of all temporary ESC measures, including at catch
basins
o Monitor project area margins to ensure there is no migration of deleterious
substances or other debris off site.
o Monitor all spill clean up efforts.
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7.0 PUBLIC CONSULTATION

Stakeholder and public engagement has been ongoing since the beginning of the project
(City of Edmonton 2021, Appendix L). To-date, engagement has comprised the following:
e Identified external stakeholders, including environmental groups, community
groups, recreation groups and immediately impacted landowners, were contacted
via email, or mail, for one-on one virtual meeting with the project team to capture
information regarding the bridge experience, local knowledge about the site,
preferred bridge experience, and comments about the environmental pursuant to
Bylaw 7188.
e Inaddition, an online survey open to all residents of Edmonton was used to capture
additional information on the same topics. The 13 question survey was available
on the City’s website (Edmonton Insight) from 12 December 2020 to midnight, 04
January 2021..

o Signs advertising the survey were placed near the site, at two bus stops on
23 Avenue (one eastbound and one westbound) and one in the parking lot
used to access the site and the MacTaggart and Larch Sanctuaries.

o External stakeholder groups were emailed on 12 December 2020 to inform
them about the survey and provided them with information for posting on
their respective websites, if desired.

o The survey had 85 respondents, 81 of which used the pedestrian bridge.
Survey respondents represented 36 communities out of 388 in Edmonton.

The stakeholder meetings and online survey sought information about bridge use, access
to the site, important elements of the existing bridge, wildlife sightings and knowledge
about potential sensitive environmental sites within the immediate area. Key themes about
the bridge and site brought up by responders included :

e Keep the bridge in the same location.

e The bridge must fit into the site (size, location, aesthetics), compliment the natural
site and be narrower.
The historic character of the bridge is important.
Construction impacts to the natural environment must be minimized.
Connections to adjacent neighbourhoods are important.
Access to the creek is important (e.g., kayaking, canoeing).
Some additional amenities, such as interpretive signage and seating, was identified.
Many wildlife sightings occur around the bridge.
Photography for weddings, family gatherings and graduations were identified as
the most frequently seen activities on the bridge.

Respondents identified a wide variety of wildlife observations in the project area including,
but not limited to beaver, coyote, rabbit/hare, deer, moose, squirrel, muskrat, bats, fox,
chipmunk, small rodents, skunk, porcupine, wolf, raccoon, gray jay, woodpeckers, ducks,
geese, water birds, owl, birds, garter snake, insects and fish.

Specific to the request to provide information regarding the environment within, or
adjacent to, the project boundaries related to Bylaw 7188 and preparation of this EIA, 19
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respondents provided the following summarized information related to the environment
(City of Edmonton 2021).

Environment:
e There is a weed infestation - require access for weed removal by volunteers during
construction.
e Adequate clearance for animal passage below the bridge, and boating clearance
during high water.
e Minimize disturbance to creek banks and wildlife during construction.

Weed management, wildlife passage and construction impacts to the creek banks and
wildlife are addressed in this EIA in Section 5.2.

More recently, an online information session was held on Thursday 20 May 2021 to
provide details about preliminary design of the pedestrian bridge replacement. Topics
discussed included: project scope and timeline, preferred bridge design, environmental
impact assessment information, anticipated construction activities, and how the design
incorporates What We Heard from the January 2021 online survey. The presentation
recording and questions and answers from the event have been posted on the City’s project
website.
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8.0 CONCLUSIONS

8.1 Impact and Sensitivities

This EIA has shown that with the described mitigation measures applied, all but two
impacts related to the construction phase of the bridge replacement project can be mitigated
such that adverse residual impacts are reduced to negligible.

The key sensitivities identified for the proposed project, therefore, are:

e creek bank slope stability, and
¢ habitat alienation during construction.

The project has the potential to result in a negative impact to creek bank slope stability. If
no appropriate measures are put in place, slope destabilization could occur during
construction and operation of the new bridge. Thurber (2019b; Appendix D) observed no
recent signs of instability at either the north or south creekbanks at the existing bridge site.
The heavy rock riprap on the south creek bank and gabion baskets along the north creek
bank both appeared to be functioning well (Thurber 2019b; Appendix D). Thurber (2019b;
Appendix D) recommended the current erosion protection (riprap and gabion baskets)
should be reviewed by a hydrotechnical consultant to evaluate the adequacy and determine
if additional riverbank erosion protection is warranted. Thurber (2021) recommended that
during construction, the subgrade should be inspected by qualified geotechnical personnel
prior to the placement of any additional fill required for site grading, to confirm that all
deleterious material and organic soil has been removed. They also recommend that any soft
areas detected during proof rolling should be excavated and replaced with compacted low
to medium plastic clay or granular soils. Until there is confirmation that there are no slope
stability concerns with new bridge design or during construction, residual impacts remain
negative, direct, minor, permanent, local and likely.

The project is anticipated to result in one temporary negative residual impact related to
wildlife during construction. Construction activities and related noise have the potential to
result in wildlife habitat alienation in adjacent areas. Activities and noise associated with
construction phases have potential to disrupt wildlife species using adjacent habitat,
leading to habitat alienation in those areas. This effectively reduces the amount of usable
habitat available to individuals. Few mitigation measures are available, however, work
crews will be instructed not to harass wildlife and the contractor’s ECO plan will include
worker/wildlife encounter protocols.

Considering the above, and that communication with City stakeholders remains open
during project development, we are of the opinion that the proposed project does not
require additional modifications to proceed responsibly.

8.2 EIA Limitations

This EIA was founded on Issued for Permitting Design Drawings and supporting project
preliminary design information, including anticipated construction methodology

September 2021 Final Smith Crossing Pedestrian Bridge Replacement EIA Page 49



Spencer Environmental

information. The EIA was predicated on the knowledge that the City’s construction
contractor will develop environmental controls intended to induce excellent environmental
performance during construction.

8.3 Summary of Key Mitigation Measures for Future Project Phases

The following represents a list of key mitigation measures selected to itemize important
action items for future project phases for the City and/or the successful contractor.

8.3.1 Detailed Design Phase

e The City will ensure a landscaping restoration plan is prepared for the project
during detailed design.

8.3.2 Construction Phase
All mitigation measures should be included in the Contractor’s ECO Plan.

e The City must ensure that the construction contractor adheres to all the mitigation
measures listed in Section 5.2.1 and 5.2.3 and distilled here to mitigate potential
impacts to surface water and fish and fish habitat and ensure compliance with
Provincial and Federal Acts pertaining to water and fish.

o Prepare a detailed ESC Plan

Turbidity monitoring is recommended

Follow instream isolation BMPs

Construction is to take place outside the RAP

Follow decontamination protocols for whirling disease

o O O O

e The City must ensure that the construction contractor adheres to all the mitigation
measures listed in Section 5.2.5 and distilled here to address vegetation loss and
ensure compliance with the Corporate Tree Management Policy:

o Prepare a Tree Protection Plan

o Revegetate exposed soils promptly

o Discourage weed establishment

o Implement weed control and monitoring

e The City must ensure that the construction contractor adheres to all mitigation
measures listed in section 5.2.6 to mitigate potential wildlife impacts and ensure
compliance with all Provincial and Federal Acts pertaining to wildlife. Note that
vegetation clearing and bridge demolition timing are critical issues as is the
potential presence of a snake hibernaculum in the LSA.

e The City must ensure that the construction contractor adheres to all mitigation
measures listed in section 5.2.8. to mitigate potential historical (archaeological and
palaeontological) impacts and ensure compliance with the Historical Resources
Act.
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8.4

The City must ensure that the construction contractor adheres to all mitigation
measures listed in section 5.2.9 to mitigate potential impacts to recreation and
maintain recreationalist safety.

The City must ensure that the construction contractor adheres to all mitigation
measures listed in Section 5.2.10 and distilled here to mitigate impacts to project
incidents.

o Prepare a detailed spill prevention and emergency response plan

o Care of Water Plan

Summary of Outstanding City Environmental Permitting
Requirements

The following environmental permitting requirements remain the responsibility of the
City and must be completed prior to construction start:

8.5

North Saskatchewan River Valley Area Redevelopment Plan (Bylaw 7188) - EIA
approval - anticipated in autumn 2021

City of Edmonton Parkland Bylaw (Bylaw 2202) — City (or contractor) to
undertake

Alberta Public Lands Act — Disposition License of Occupation (DLO) for work
areas in the bed and shore outside the roadway ROW — pending AEP’s review;
anticipated autumn 2021.

Water Act Code of Practice (CoP) Notification for instream works - to be submitted
to AEP at least 14 days prior to construction initiation.

Draft EIA Comments and Conditions

As part of the Bylaw 7188 environmental review process, comments on the draft EIA and
conditions moving forward were issued by City of Edmonton Urban Planning and
Economy on 15 July 2021. In response, we prepared a concordance table documenting
those comments and conditions, the project team’s responses and relevant EIA section
references, if applicable. That concordance table is being submitted to Urban Planning
under separate cover for circulation, review and approval. Once approved by
Administration, this final EIA will be advanced to City Council for their approval pursuant
to Bylaw 7188 in November 2021. A copy of the concordance table is provided for
reference in Appendix K.
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Appendix A: Figures
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Figure 2. Site Context and Bridge Project Components
Figure 3. Land Use Zoning
Figure 4. City of Edmonton Environmental Sensitivities - Original
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Figure 6. Existing Plant Communities and Impact Areas
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Appendix B: EIA Terms of Reference
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Introduction

The North Saskatchewan River Valley Area Redevelopment Plan, Bylaw 7188, protects,
preserves, and enhances the North Saskatchewan River Valley and Ravine System as
Edmonton’s greatest asset and mitigates the impacts of development upon the natural
functions and character of the river valley and ravine system.

The following guide has been developed to outline the process and content required for
completing environmental impact assessments under Section 3.3.3 of the North
Saskatchewan River Valley Area Redevelopment Plan (Bylaw 7188). The aim is to provide a
consistent approach to assessing impacts, to increase efficiency in report preparation and
review, and to improve communication between the agencies and individuals involved.

This Guide is general in nature applying to a range of projects including park master plans,
park and facility development projects and utility and infrastructure projects. Proponents are
advised that under Section 3.5.3 of the the North Saskatchewan River Valley Area
Redevelopment Plan a site location study in addition to an environmental impact
assessment that details costs, and social, environmental and institutional constraints which
make a River Valley location essential must be prepared for City Council approval. The
terms of reference and reporting requirements for the Site Location Study are included as
Appendix A (Guide to undertaking a Site Location Study). The environmental impact
assessment and site location study should be undertaken prior to Council committing funds
for capital expenditure related to any project.
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Environmental Impact Assessment Guide

These guidelines provide a general framework in completing an environmental impact
assessment in accordance with the requirements outlined in the North Saskatchewan River
Valley Area Redevelopment Plan. Emphasis is placed on early consultation with the City of
Edmonton and other review agencies (e.g. Province of Alberta). This helps to improve
communication, identify issues and constraints at an early stage, avoid costly delays, and
make efficient use of time and resources. On-going dialogue and reporting is expected
throughout the process.

Prior to commencing work on the environmental impact screening assessment report a
pre-consultation, scoping and project review with the Parks and Biodiversity Section of
Sustainable Development is strongly advised to:

e Screen proposed projects to determine the type of environmental review required
and
e |dentify preliminary ecological constraints and other issues requiring assessment.

A pre-consultation meeting for an environmental impact screening assessment will include
staff from the City’s Parks and Biodiversity section of the Sustainable Development
Department, other review agency staff where appropriate, and the applicant. If the applicant
has already retained a consultant to complete the environmental report, then the consultant
should be included in this meeting. The preliminary scope of the environmental report will
depend on the following:

The scale of the nature of the proposed development or site alteration;

The character of the natural environment and its associated ecological functions;
The site’s setting within the landscape and/or watershed; and,

The availability of previous studies and information.

Some specific study requirements for the environmental report, such as breeding bird
surveys or field investigations of potential species at risk and their habitats, may be identified
and agreed upon during pre-consultation, based upon the known natural features and
ecological functions that could be affected by the proposed project.

Once the preliminary scope of the environmental impact assessment has been determined,
the assessor (report writer) can proceed to gather information from available background
sources and/or original field studies, confirm the scope of the report with the City, conduct
the impact assessment and report on the study findings.

Specifications for field investigations are provided in Section Two. In general, however,
applicants and their consultants should be aware that at least one site visit is required for
every environmental impact assessment report regardless of scope. An environmental
impact assessment without direct, personal observations of the site will be considered
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incomplete. Site visit(s) will occur during the growing season rather than in the winter, when
snow cover and normal seasonal dormancy severely limit potential observations. Multiple
site visits may be required to provide an adequate understanding of the existing conditions at
the site; in these cases, winter site visits may be acceptable for the purpose of investigating
seasonal wildlife or locating certain nests more easily seen when the trees are bare of
leaves.

The initial site visit for the environmental impact assessment should occur prior to any
clearing of natural vegetation, or intrusive site investigations (e.g. installation of test wells or
boreholes). If, during this initial site visit, any potential areas of constraints are identified
where intrusive surveys could result in negative impacts on significant natural features or
ecological functions, recommendations to avoid or minimise these impacts will be required.

Ongoing dialogue between applicants, their consultants and City staff is expected during the
completion of the environmental impact assessment. Concerns or questions may be raised
with staff at any time. Recommended points of contact with City staff include:

e Following the background information review and field study, to confirm the scope of
the environmental impact assessment and discuss any environmental constraints
identified; and,

e During the impact assessment, to discuss potential impacts, options for mitigation,
and possible monitoring requirements.

In some cases, it may be beneficial to hold such discussions at the site, with other agency
staff included where appropriate.

Once the environmental impact assessment report is complete it is submitted to the Parks
and Biodiversity Section of the City of Edmonton’s Sustainable Development Department.
Electronic submission (PDF) of reports is sufficient to facilitate the review process.
Applicants should be aware that the environmental impact assessment report, along with
other supporting materials, may be posted on the City’s website as part of the public
consultation process.

Once the report is submitted, Parks and Biodiversity will coordinate a review of the report
and supporting information. A number of civic departments, as well as external agencies
may be part of the review depending on the context and potential impacts of the proposed
project. A minimum three weeks is required to complete the review and prepare comments
to be forwarded to the proponent. Based on the results of the review, an environmental
impact assessment may be accepted as written, or it may require revision to address
comments and concerns raised by the reviewers or changes to the proposed project arising
during the application review process. The resolution of comments or concerns may be
achieved through discussions or meetings, or may in some cases require additional research
or field investigations, with subsequent revision to the report. Open, ongoing
communications between the assessor and the City during the preparation of the
environmental impact assessment should significantly reduce the likelihood of substantial
revisions being required.
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Section One: The Property

At the outset of the process, existing legislation, plans and studies should be reviewed as a
means of understanding the legislative restrictions, land-use history, and ecological
landscape of the area in question. Recent and historic air photos for the project area and its
surrounding environment should be reviewed and included in the report.

Basic information on the property to be referenced in the environmental report include:

Land ownership;

Location of the property (municipal address and legal address);

Current zoning;

Description of existing and historic land uses and reference to current and historic air
photos;

e Summary of federal, provincial and municipal regulatory requirements that apply to
the project area.

In cases where a master plan project is being undertaken, or where a project encompasses
multiple properties the Property Description will identify the entire project area.

In some cases a Phase | Environmental Site Assessment, or other applicable environmental
assessment may be required. Requirements for Environmental Site Assessments are
generally determined through pre-consultation prior to commencing work on the
environmental report. If required, approval of the Environmental Site Assessment shall
precede environmental approval as per the North Saskatchewan River Valley Area
Redevelopment Plan (Bylaw 7188).
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Section Two: Environmental Context

The description of the subject site and its environmental context provides the basis for the
assessment of impacts to follow. This description should consider the lands adjacent to the
site, not just the site itself. The level of detail required will vary based on the scale and
complexity of the project. It is recognised that lack of access to adjacent lands may result in
less detailed information. The environmental report should include an introductory overview
that establishes the environmental setting for the proposed project relative to any known
significant natural features on or adjacent to the site, followed by more detailed discussions
of the various environmental components as outlined below. An environmental sensitivities
map that clearly illustrates the key features associated with the site will be required to
accompany the environmental report. The use of photographs to illustrate and accompany
the environmental report is encouraged.

If the area in question has been assessed through a previous project/report please reference
the project/report and include the relevant information as an appendix.

Depending on the location of the site, City staff may be able to provide background
information and/or mapping resources.

2.1. Surface Water, Groundwater and Fish Habitat (Fish survey
is recommended considering Class B waterbody)

Water features connect and contribute to the significance of natural system features
and functions. While a detailed description of surface water, groundwater and fish
habitat may not be required for all environmental reports, the following information
must be identified:

e Delineation of the 1:100 year floodplain;
Runoff characteristics. Runoff characteristics are relevant to identify locations where
the buildup of moisture could potentially cause concern over a long period of time;

e Depth of the water table. The depth of water table is an indicator of areas that are
developable/undevelopable.

2.2. Geology/Geomorphology and Soils (Additional
geotechnical investigation as requested by City
Geotechnical engineers)

While a brief description of the physical characteristics of the site is always relevant,
detailed information on soils and geology may not be required for all environmental
reports. The need for this information will be determined through pre-consultation
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meetings with staff from City Planning (Urban and other city departments as
required. For all projects the geomorphological boundary and relevant
geomorphological features must be included to highlight the location of steep slopes,
floodplains, hills, ravine channels and any other relevant features.

The presence of modifying factors will influence the potential for slope movement and
should be considered as part of project development. Modifying factors include:

Presence of slope failure (active/inactive/recurrent);
Evidence of river erosion;

Potential for high water table;

Previous mining activity;

Presence of slip-off slope

Where modifying factors are present additional studies may be required in order to
adequately inform the assessment of geotechnical risk, potential impacts from
erosion, sedimentation and changes in local hydrogeology. Site-specific studies
conducted in support of development proposals (e.g. hydrogeological and terrain
analyses, geotechnical studies and/or slope stability analyses) should be referenced,
when available.

Genetic Class of materials should be included in the site's description as it relates to
soil classification. This description should include a brief description of soils on the
site and surrounding area and shall include information on the following:

e Potential run-off: Involves the analysis of the slope and the infiltration capacity
of the soil unit. Soil that has low or moderate-low runoff characteristics may
pose a constraint.

e Erosion potential: Involves the analysis of the slope along with the infiltration
capacity and erodibility rating of the soil unit.

If additional site-specific information is required, this background data should be
supplemented with further soil characterization resulting from Ecological Land
Classification field studies or other investigations (e.g. geotechnical studies). Where
relevant, shallow and poorly drained soils should be indicated.

Environmental Contamination: Given the presence treated logs and potential soil
contamination, Phase | ESA may require in addition to confirm the status of
contamination and plan for risk management and restoration.

Vegetation (Rare Plant survey is recommended that
covers the extent of impacts)

The report should include a description of the area’s vegetation, in order to assess
habitat and biodiversity value, develop mitigation/management strategies, and
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strengthen the post-development ecological network. The need for specific field
surveys may be identified during pre-consultation. The environmental report will
include:

Identification of vegetation community types present using classifications
consistent with those in use by Alberta Environment and Sustainable
Resource Development (e.g. Primary Land and Vegetation Inventory). If an
alternative classification system is used to provide supplementary information,
please reference and describe the system as required.
Description of native plant diversity (e.g. number of species, evenness, etc.).
List of rare or unique species or communities. This includes those species
that are listed as:
o Threatened or Endangered under the provincial Wildlife Act
o Sensitive, May be At Risk under the General Status of Alberta Wild
Species
o 81, S2 or S3 by the Alberta Conservation Information Management
System (ACIMS).
Unique species are those that may not be listed as rare but are considered to
be ecologically underrepresented in the Edmonton area.
Description of the presence and distribution of invasive, non-native species or
noxious/prohibited weed species.

Wildlife (Desktop based or reference from the recent
studies)

As with vegetation cover, a thorough review of available background information on
wildlife is expected as part of the environmental review. Incidental observations will
be the minimum standard required for fieldwork. The need for specific field studies of
taxonomic groups (e.g. breeding bird surveys, etc.) may be identified during
pre-consultation. The environmental report will include:

Lists of species observed, reported or expected to occur on or adjacent to the
site, presented in tabular format (as an appendix) with notes on the species’
relative abundance at the site, its residency status (i.e. is it present
year-round, seasonally or only periodically; does it live on the property, forage
there or use it as part of a movement corridor) and the evidence supporting its
inclusion on the list (e.g., sighting, tracks previously reported);

Description and mapping of any “wildlife trees” (i.e. tree with visible nests, or
large trees with cavities) or other features that could provide nesting or den
sites;

An assessment of the site’s suitability for any significant species (including
species at risk - ANHIC, FWMIS, database research results on the potential
presence of listed species at risk, species of special status or rare
communities).
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e An assessment of whether or not any significant wildlife habitat is present on
or adjacent to the site.

Historical Resources (Confirm with Alberta Culture and
Tourism)

The identification of historical/archeological sites within the River Valley and Ravine
System does not indicate the existence of an environmental hazard. However, it does
provide the location of potential areas to be preserved when future
development/redevelopment is being proposed.

In accordance with Section 37(2) of the Alberta Historical Resources Act, the Minister
of Alberta Culture and Tourism may require that any proposed activity that is likely to
threaten the integrity of a historic resource be preceded by a Historic Resources
Impact Assessment. In determining whether a Historic Resources Impact
Assessment is required the proponent should submit a Historic Resources
Application to Alberta Culture.

Historic Resource Impact Assessments and related mitigative strategies are paid for
by the person or company (proponent) undertaking or proposing to undertake the
project or activity. Professional private-sector archaeologists, paleontologists,
historians and traditional use consultants perform the required work.

For additional information visit the Historic Resource Impact Assessments website for
the Government of Alberta.

Environmental Sensitivities Map

The environmental sensitivities map illustrating the areas environmental sensitivities
and identified development constraints will support the descriptive overview for the
subject site. The map will include a key map to show the subject site’s location in
relation to the surrounding major roads and other landmarks. The use of recent aerial
photography as a base for the natural environment is strongly encouraged. The map
will:

lllustrate the property boundary or project area included in the scope of the
assessment;

Be drawn to scale, with standard mapping elements such as a scale bar, north arrow,
date and legend;

Identify all of the aquatic, terrestrial, and geomorphological features, natural
ecosystems and vegetation communities on the site as referenced in the descriptive
report and identified in Sections 2.1 - 2.5 of this report;


http://www.culture.alberta.ca/heritage-and-museums/programs-and-services/historic-resources-impact-assessments/
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e |dentify all of the terrestrial and aquatic natural features, natural ecosystems and
vegetation communities in the surrounding area that might be affected by the
proposed development or site alteration;

e Include topographic information (i.e. elevation contours) at a level of detail sufficient
to show general slope trends and specific topographic features.

e Outline potential development constraints and opportunities for protection,
conservation, and restoration/stewardship in accordance with Best Practices as
outlined in Table One and based on the City of Edmonton’s Environmental Sensitivity
Mapping database

Section Three: The Project

In order to assess the environmental impacts of the proposed project on the identified
natural features and functions on and adjacent to the site, a clear understanding of the
project is required. Environmental sensitivities should be identified prior to beginning concept
design, to the extent possible, to ensure the project is designed to avoid existing
environmentally sensitive areas.

The project description must include information about all phases of the project, including
site preparation, construction, landscaping and intended use of the property once the
construction work is completed, and (in some cases) decommissioning, if this information is
available. Any related off-site works by the proponent should also be included in the project
description and impact assessment. This section of the report should also describe how any
environmental constraints identified in Section 2 have been incorporated into the project.
Consideration for project alternatives justifying why a location within the boundaries of the
North Saskatchewan River Valley Area Redevelopment Plan shall be submitted as part of a
Site Location Study (Appendix One).

The level of detail should reflect the size and complexity of the development or site
alteration. The description must be accompanied by one or more graphic representations of
the project.

3.1. Concept Plans and Drawings

The use of actual concept plans, development plans, site plans or other figures to
illustrate and support the project description is required. At a minimum, the
environmental report must include one or more plans showing the proposed
development, park master plan or site alteration as an overlay applied to the
environmental sensitivities map. The following information should be included in the
plan(s), to the extent possible:

e Location of all existing and proposed lot lines, building envelopes and
structures, fences, driveways, parking areas, roads, trails and pathways and
any other park amenities;
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e Services, including stormwater management facilities and drainage systems,
public infrastructure and utilities;
Erosion and sediment control measures;
Grading limits and post grading contours; and,

e Natural features and areas of vegetation that will be removed.

Where vegetation impacts are anticipated including construction or project activity
within five meters of a City-owned tree a Tree Protection Plan shall be required. The
Tree Protection Plan will outline how project work will be accomplished while
protecting public trees. Urban Foresters with the City of Edmonton can provide
assistance in drafting the necessary tree protection plans.

It is recognized that this level of detail will not be available nor appropriate for all
projects and that additional information may still be in development. The results of the
environmental review will (and should) inform and be incorporated into the final plans
for the project.
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Section Four: Project Impacts and Mitigation
Measures

Once an understanding of both the existing environment and the proposed project has been
established, the identification and assessment of impacts can begin. Assessing impacts and
recommending appropriate mitigation measures is the most difficult and important task of the
environmental impact assessment. In some cases Provincial and Federal approvals may be
required in addition to City approval as part of Bylaw 7188. This section should also highlight
any relevant Provincial and Federal approval requirements.

It is important to provide a clear assessment methodology that will lead to specific
recommendations. Tools should be employed that will provide demonstrable rationale for
recommending specific mitigation measures. Examples include but are not limited to matrix
evaluation, checklist evaluation, ecological land classification and valued ecosystem
components. Assessment methodology should include the following:

Approach to the assessment;

Scoping the assessment;

Spatial and temporal extents;

Assessment of effects;

Determining the significance of effects; and

Cumulative effects Assessment: A description of potential positive and negative
environmental, social, economic and cultural impacts of the proposed activity,
including cumulative, regional, temporal and spatial considerations.

4.1. Assessing Impacts

This section further describes the project, the associated impacts and related
mitigation. Details on the interactions between the specific project components
identified and elements of the environment where there is a potential to result in an
impact (positive or negative) should be identified.

The proponent will classify the potential environmental effects into negative impacts
and positive environmental effects, and characterise them using standard criteria
such as:

e Nature of Impact: Is it direct, such as the loss of a feature, or indirect, such as
an increase in downstream sedimentation?

e Magnitude: What is the severity of the impact, especially as compared with
available benchmarks or targets?

e Geographic extent: How large an area will be affected?
Duration and timing: Is the impact temporary or permanent? Is it seasonal?
Likelihood: What is the probability that the impact will occur?
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e Potential for cumulative impacts: What is the potential for interacting impacts
as a result of previous or future development or site alteration?

|ldentifying Cumulative Impacts

Cumulative impacts are compound environmental effects that may result due to
multiple or successive development or site alteration activities (e.g. implementation of
a park master plan which includes multiple elements). Cumulative impacts may affect
natural features or their ecological functions, water quality or quantity, sensitive
surface or groundwater features, and their related hydrologic functions. They are an
important consideration in any environmental review.

Potential cumulative impacts are estimated by considering project effects within an
expanded geographic area as well as a longer timeframe. For example, a cumulative
impacts analysis should consider a reasonable and ecologically relevant area within
which the proposed developed is located. Development in the recent past and
probable development activities in the future should be described, and if relevant,
mapped.

Mitigation Measures

Mitigation measures must be identified for each potential negative impact, to
eliminate or reduce the impact to the extent possible. Preferred mitigation measures
avoid or minimise impacts, and may be supported by compensatory measures such
as site rehabilitation or restoration.

Avoiding or eliminating impacts through design (or redesign where necessary) is the
preferred approach, and should always be considered as a first step. Designing
around the feature is the only option when significant wetlands or significant habitat
for endangered and threatened species occur within a proposed project’s boundaries.
Recommendations for the preservation of natural features within or adjacent to the
project area must be accompanied by recommendations regarding appropriate
setback distance(s) and any buffer required to protect the feature and its ecological
functions from impact.

Minimising impacts to the extent possible is expected when avoidance is not feasible.
Examples include the establishment of strict limits on the extent of vegetation
clearing, or the use of specific timing windows for construction to reduce impacts on
wildlife by avoiding sensitive life stages such as breeding seasons or hibernation.
The supporting rationale for these measures is to be included in the environmental
report.

Compensation may be required in circumstances where impacts cannot be avoided
or minimised. This includes consideration for the City of Edmonton’s Corporate Tree
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Management Policy (C456A). Restoration and enhancement may also be
recommended in the absence of such legal requirements, to support the long-term
conservation of the City’s natural systems.

In proposing mitigation measures, the environmental report should refer to recent
science and/or guidelines, where necessary, to demonstrate that the measures will
be sufficient to minimise impacts or replace lost habitat. The environmental report will
include the following:

e A full description of proposed mitigation measures, including
recommendations for timing windows or other specifications for
implementation, for all potential negative impacts;

e For each negative impact, an indication of whether there will be any residual
impact following implementation of the recommended mitigation measure(s);

e A description of proposed restoration or enhancement plans to compensate
for impacts that cannot be avoided or minimised;

e Maps and/or drawings (if relevant) depicting the location, extent, and design
details of proposed mitigation measures.
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Section Five: Environmental Monitoring

Where impacts have been avoided or minimised through the environmental review process,
monitoring may not be needed. In cases where negative impacts have not been eliminated,
or where innovative solutions are being used, monitoring may be required to measure
impacts over time. The environmental report must identify any monitoring needs associated
with the project, and should provide recommendations regarding the design and
implementation of the required monitoring program. Consultation with City staff will be
required to establish the scope of all monitoring programs, and to ensure that
recommendations are feasible and appropriate.

Monitoring will usually be site-specific and may be required during the pre-construction,
construction, and/or post-construction periods. The environmental report should:

e Clearly differentiate between monitoring recommendations aimed at ensuring
effectiveness of mitigation, and any monitoring required for legal compliance (e.g. to
meet conditions of a Certificate of Approval);

e Specify the appropriate stage(s), schedule and duration for the monitoring program;
Propose appropriate thresholds or benchmarks for monitoring purposes;

e |dentify who will be responsible for monitoring, and the reporting structure required to
ensure that results are acted upon as needed; and,

e Outline contingency plans if an impact is detected or if the proposed thresholds are
not met.
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Section Six: Public Consultation

Open and transparent public involvement is required for all projects. The proponent should
demonstrate that the affected public and other stakeholders have been given the opportunity
to become involved in reviewing the project, and should indicate how the proponent has
considered or addressed any resultant questions and concerns. The opportunity for public
involvement benefits citizens most when they take an active role at an early stage in the
process, and clearly articulate their specific questions or concerns.

Information on public consultation should include:

e A completed Public Involvement Plan;
A summary of consultation sessions including a summary of the information
collected; and

e A statement as to how public feedback has been incorporated into the project.
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Section Seven: Conclusions and Supporting
Information

The environmental report must include a concise summary that addresses major points and
highlights any issues of concern. Limitations of the study should be clearly identified (e.g.
assumptions, timing, context).

This section must include a conclusion based on the results of the impact analysis. The
assessor’s professional opinion must be stated, responding to the following questions:

e Provided that the recommended mitigation measures are implemented as planned,
will there be any residual negative impacts on natural features or ecological functions
as a result of the proposed project?

e What is the significance of any such residual negative impacts to ecological
function(s)?

e Can the proposed project be accepted as planned, or should it be (further) revised to
prevent, eliminate or reduce impacts? If so, what specific changes are recommended
to the proposal?

If the environmental report concludes that the project will have a residual negative impact on
one or more of the values or functions of the triggering feature(s), then a recommendation to
proceed with the project must be accompanied by a rationale for proceeding that is based
upon the provisions of the existing City of Edmonton statutory plans, policies etc. Projects
with residual negative impacts to significant natural features or ecological functions may not
be supported.

Supporting Information

Supporting information may include:

Literature cited;

A list of people contacted during the study, along with their title and agency affiliation,
where applicable, and the subject(s) on which they were consulted;

Species lists;

Geotechnical reports;

Public Involvement Plan;

Previous studies or reports that may apply to the subject site.

Site Location Study: Will confirm the requirements at a later date.
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1. INTRODUCTION

Thurber Engineering Ltd. (Thurber) was retained by the City of Edmonton (COE) to conduct a
Limited Phase Il Environmental Site Assessment (ESA) for future replacement of the Smith
Crossing pedestrian bridge (BF#191) (the “Site”) over Whitemud Creek in Edmonton, Alberta.

The Site consists of pedestrian bridge #191 and 10 m of surrounding embankments within the
MacTaggart Sanctuary trail system. The pedestrian bridge currently consists of a single-span
steel pony truss over Whitemud Creek immediately downstream the confluence with
Blackmud Creek. The bridge north abutment is directly exposed to flow and protected by
vegetated gabion baskets and riprap protects the south abutment during high water events.

Authorization to carry out the Limited Phase Il ESA was provided by Ms. Christina Tatarniuk,
P.Eng. of COE. A geotechnical investigation was conducted concurrently with the environmental
program and is reported under a separate cover.

It is a condition of this report that Thurber’s performance of its professional services is subject to
the attached Statement of Limitations and Conditions.

2. SCOPE OF WORK

The scope of work, as outlined in Thurber's June 10, 2019 proposal, was to assess the
environmental condition of soil under the bridge and surrounding area. The proposed scope of
work generally included the following:

= Drill up to 15 test holes to a depth of 0.3 m beneath the bridge and extending out from the
bridge centreline and from each bank using a hand auger.

»  Submit soil samples and one landfill characterization sample for lead chemical analyses.
= Compare analytical results to provincial guidelines and prepare a report.

The drilling program was completed on July 9, 2019 and September 12, 2019. Borehole locations
are shown on Drawing 26386-1, Appendix A.

Client:  City of Edmonton. Date: October 30, 2019
File: 26386
e-file: \\H\26386 rpt - Edm Page: 1 of 3
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3. FIELD INVESTIGATION

Prior to initiating drilling activities, Thurber contacted Alberta One Call to arrange public utility
locates at the Site.

On July 9, 2019 Thurber advanced ten environmental test holes (TH19E-1 through TH19E-10)
and obtained samples at 0-0.15 m and 0.15 m to 0.3 m increments using a hand auger. During
the assessment, additional test holes proposed for the island under the bridge could not be
completed due to high water level. These additional test holes (TH19-11 through TH19-17)
were completed September 12, 2019. The approximate test hole locations are shown on
Drawing 26386E-1.

The test holes were visually logged and environmental soil samples collected from surface to
0.15 m below ground surface and 0.15 m to 0.30 m bgs intervals. Thurber placed soil samples in
a plastic bag and transported to Element for chemical analysis.

4, STRATIGRAPHY

Based on the drilling program, soil conditions beneath the Site consist of silty clay to the maximum
extent of investigation of 0.3 m bgs (below ground surface). Up to 0.05 m of topsoil was
encountered in boreholes completed within the embankments.

Results from the deeper geotechnical investigation identified gravel or topsoil to 0.2 m bgs,
underlain by clay or silt to 1.5 m bgs. One test hole encountered gravel up to 2.3 m bgs, clay till
to 3 m and gravel to 6.1 m bgs. Clay shale was encountered in one test hole at 3.9 m and the
other at 6.1 m bgs with up to 0.9 m sandstone layers to 15.5 m bgs, the maximum geotechnical
extent of investigation.

5. REGULATORY GUIDELINES

Based on surrounding and existing land uses, the analytical data was compared to Alberta
Environment and Parks (AEP) January 2019 Alberta Tier 1 Soil and Groundwater Remediation
Guidelines for Parkland use.

A landfill classification sample was compared to Alberta Environment and Sustainable Resource
Development (AESRD) March 1995 Schedule to the Alberta User Guide for Waste Managers and
Alberta Waste Control Regulation (AR 192/1996 and AR 272/2003).

Client:  City of Edmonton. Date: October 30, 2019
File: 26386
e-file: \\H\26386 rpt - Edm Page: 2 of 3
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6. SOIL CHEMICAL ANALYSES

Thirty-six soil samples (including two duplicates) were submitted to Element for analyses of lead.
The soil was classified as fine grained by Thurber. The soil analytical results are presented in
Table 1 in Appendix B and all soil samples analyzed met AEP Tier 1 parkland guidelines. AEP
Tier 1 guidelines for metal parameters including lead are the same for fine or coarse-grained
materials.

A landfill classification sample also met the applied Alberta Environment guidelines, as
summarized in Table 2, Appendix B. The soil at the test hole locations would therefore not be
considered to be a hazardous waste.

6.1 Quality Assurance / Quality Control

Quality assurance/quality control (QA/QC) procedures were followed to ensure the analytical
results for soil samples collected during the assessment were accurate and representative. Chain
of custody records were maintained to track sample handling between the field and laboratory.
The QA/QC program included analysis of laboratory method blanks, surrogate recoveries and
chemical spike recoveries. The laboratory quality assurance / quality control program summarized
and performed by Element in Appendix C indicated that all equipment was calibrated (calibration
checks) and operating within specified tolerance limits (recovery values for blanks and spike
samples).

Duplicate soil samples (Dup B of TH19E-11 at O to 0.15 m and Dup C of TH19E-14 at O to
0.15 m bgs) were found to have comparable results to the original field samples as summarized
in Appendix C. Relative percent differences (RPD) values ranged from 0 percent to 19.9 percent
and were within acceptable limits.

7. ASSESSMENT

All of the soil samples analyzed at the 17 test hole locations beneath and on either side of the
bridge met AEP 2019 Tier 1 parkland guidelines for lead. It is recommended that during planned
construction in the vicinity of the bridge careful attention be paid to areas of visible lead paint
during the excavation if encountered. Where lead paint chips or flecks are evident, in order to
assess the extent and degree of soil impact at the location, an environmental sampling program
should be conducted.

Client:  City of Edmonton. Date: October 30, 2019
File: 26386
e-file: \\H\26386 rpt - Edm Page: 3 of 3
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STATEMENT OF LIMITATIONS AND CONDITIONS

1. STANDARD OF CARE

This Report has been prepared in accordance with generally accepted engineering or environmental consulting practices in the applicable jurisdiction.
No other warranty, expressed or implied, is intended or made.

2. COMPLETE REPORT

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the Report, which is of a
summary nature and is not intended to stand alone without reference to the instructions given to Thurber by the Client, communications between
Thurber and the Client, and any other reports, proposals or documents prepared by Thurber for the Client relative to the specific site described herein,
all of which together constitute the Report.

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE MUST BE
MADE TO THE WHOLE OF THE REPORT. THURBER IS NOT RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE REPORT WITHOUT REFERENCE
TOTHEWHOLE REPORT.

3. BASIS OF REPORT

The Report has been prepared for the specific site, development, design objectives and purposes that were described to Thurber by the Client. The
applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the Report, subject to the limitations provided
herein, are only valid to the extent that the Report expressly addresses proposed development, design objectives and purposes, and then only to the
extent that there has been no material alteration to or variation from any of the said descriptions provided to Thurber, unless Thurber is specifically
requested by the Client to review and revise the Report in light of such alteration or variation.

4. USE OF THE REPORT

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of the Client. NO OTHER
PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT THURBER'S WRITTEN CONSENT AND SUCH
USE SHALL BE ON SUCH TERMS AND CONDITIONS AS THURBER MAY EXPRESSLY APPROVE. Ownership in and copyright for the contents
of the Report belong to Thurber. Any use which a third party makes of the Report, is the sole responsibility of such third party. Thurber accepts no
responsibility whatsoever for damages suffered by any third party resulting from use of the Report without Thurber's express written permission.

5. INTERPRETATION OF THE REPORT

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological units, contaminant materials
and quantities have been based on investigations performed in accordance with the standards set out in Paragraph 1. Classification and
identification of these factors are judgmental in nature. Comprehensive sampling and testing programs implemented with the appropriate
equipment by experienced personnel may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will involve an
inherent risk that some conditions will not be detected and all documents or records summarizing such investigations will be based on
assumptions of what exists between the actual points sampled. Actual conditions may vary significantly between the points investigated and the
Client and all other persons making use of such documents or records with our express written consent should be aware of this risk and the
Report is delivered subject to the express condition that such risk is accepted by the Client and such other persons. Some conditions are subject
to change over time and those making use of the Report should be aware of this possibility and understand that the Report only presents the
conditions at the sampled points at the time of sampling. If special concerns exist, or the Client has special considerations or requirements, the
Client should disclose them so that additional or special investigations may be undertaken which would not otherwise be within the scope of
investigations made for the purposes of the Report.

b)  Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the basis of conditions in
evidence at the time of site inspections and on the basis of information provided to Thurber. Thurber has relied in good faith upon representations,
information and instructions provided by the Client and others concerning the site. Accordingly, Thurber does not accept responsibility for any
deficiency, misstatement or inaccuracy contained in the Report as a result of misstatements, omissions, misrepresentations, or fraudulent acts
of the Client or other persons providing information relied on by Thurber. Thurber is entitled to rely on such representations, information and
instructions and is not required to carry out investigations to determine the truth or accuracy of such representations, information and instructions.

c) Design Services: The Report may form part of design and construction documents for information purposes even though it may have been issued
prior to final design being completed. Thurber should be retained to review final design, project plans and related documents prior to construction
to confirm that they are consistent with the intent of the Report. Any differences that may exist between the Report's recommendations and the
final design detailed in the contract documents should be reported to Thurber immediately so that Thurber can address potential conflicts.

d) Construction Services: During construction Thurber should be retained to provide field reviews. Field reviews consist of performing sufficient and
timely observations of encountered conditions in order to confirm and document that the site conditions do not materially differ from those
interpreted conditions considered in the preparation of the report. Adequate field reviews are necessary for Thurber to provide letters of assurance,
in accordance with the requirements of many regulatory authorities.

6. RELEASE OF POLLUTANTS OR HAZARDOUS SUBSTANCES

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants or hazardous substances and the
potential to cause the escape, release or dispersal of those substances. Thurber shall have no liability to the Client under any circumstances, for the
escape, release or dispersal of pollutants or hazardous substances, unless such pollutants or hazardous substances have been specifically and
accurately identified to Thurber by the Client prior to the commencement of Thurber’s professional services.

7. INDEPENDENT JUDGEMENTS OF CLIENT

The information, interpretations and conclusions in the Report are based on Thurber's interpretation of conditions revealed through limited investigation
conducted within a defined scope of services. Thurber does not accept responsibility for independent conclusions, interpretations, interpolations and/or
decisions of the Client, or others who may come into possession of the Report, or any part thereof, which may be based on information contained in
the Report. This restriction of liability includes but is not limited to decisions made to develop, purchase or sell land.

HKH/LG_Dec 2014
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THURBER

TABLE 1 - SOIL ANALYTICAL RESULTS: LEAD ANALYSIS
CITY OF EDMONTON
SMITH CROSSING PEDESTRIAN BRIDGE #191 REPLACEMENT
WHITEMUD CREEK, EDMONTON, ALBERTA

Notes:

Sample Sample Sample
Location Depth Date

K

S

(m bgs) (dd-mmm-yy) | (mg/kg)

'AEP Tier 1 - Parkland Use 140
TH19E-1 0-0.15 9-Jul-19 229
TH19E-1 0.15-0.3 9-Jul-19 15.1
TH19E-2 0-0.15 9-Jul-19 11.4
TH19E-2 0.15-0.3 9-Jul-19 9.6
TH19E-3 0-0.15 9-Jul-19 12.2
TH19E-3 0.15-0.3 9-Jul-19 8.4
TH19E-4 0-0.15 9-Jul-19 9.0
TH19E-4 0.15-0.3 9-Jul-19 8.9
TH19E-5 0-0.15 9-Jul-19 7.8
TH19E-5 0.15-0.3 9-Jul-19 16.8
TH19E-6 0-0.15 9-Jul-19 8.6
TH19E-6 0.15-0.3 9-Jul-19 8.8
TH19E-7 0-0.15 9-Jul-19 13.2
TH19E-7 0.15-0.3 9-Jul-19 9.9
TH19E-8 0-0.15 9-Jul-19 11.8
TH19E-8 0.15-0.3 9-Jul-19 12.3
TH19E-9 0-0.15 9-Jul-19 11.0
TH19E-9 0.15-0.3 9-Jul-19 10.4
TH19E-10 0-0.15 9-Jul-19 8.7
TH19E-10 0.15-0.3 9-Jul-19 8.0
TH19E-11 0-0.15 19-Sep-19 6.6
TH19E-11 0.15-0.3 | 19-Sep-19 7.6
TH19E-12 0-0.15 19-Sep-19 8.0
TH19E-12 0.15-0.3 | 19-Sep-19 6.8
TH19E-13 0-0.15 19-Sep-19 7.5
TH19E-13 0.15-0.3 | 19-Sep-19 8.1
TH19E-14 0-0.15 19-Sep-19 6.0
TH19E-14 0.15-0.3 | 19-Sep-19 7.1
TH19E-15 0-0.15 19-Sep-19 6.8
TH19E-15 0.15-0.3 | 19-Sep-19 7.6
TH19E-16 0-0.15 19-Sep-19 5.5
TH19E-16 0.15-0.3 | 19-Sep-19 4.5
TH19E-17 0-0.15 19-Sep-19 5.7
TH19E-17 0.15-0.3 | 19-Sep-19 6.3

'. Alberta Tier | Soil and Groundwater Remediation Guidelines for Parkland Land Use

based on fine-grained soils (AEP, 2019).
Not anlyszed or no guideline
Does not meet guideline

BOLD

Page 1 of 1



TABLE 2 - LANDFILL CHARACTERIZATION
CITY OF EDMONTON
SMITH CROSSING PEDESTRIAN BRIDGE #191 REPLACEMENT

THURBER WHITEMUD CREEK, EDMONTON, ALBERTA
Landfill
Sample Unit AESRD 1995 Waste Guidelines' Classification
LEACHATE INORGANICS
Antimony mg/L 500 <0.005
Arsenic mg/L 5.0 0.002
Barium mg/L 100 1.12
Beryllium mg/L 5.0 <0.001
Boron mg/L 500 <0.2
Cadmium mg/L 1 0.003
Chromium mg/L 5 <0.005
Cobalt mg/L 100 0.018
Copper mg/L 100 <0.10
Iron mg/L 1000.0 0.2
Lead mg/L 5 <0.050
Mercury mg/L 0.2 <0.001
Nickel mg/L 5 <0.050
Selenium mg/L 1 <0.002
Silver mg/L 5 <0.005
Thallium mg/L 5 <0.0005
Uranium mg/L 2 <0.005
Vanadium mg/L 100 <0.01
Zinc mg/L 500 0.27
Zirconium mg/L 500 <0.01
SOIL ACIDITY
pH 1:2 Soil: Water 2t012.5 10.4
LEACHATE MONO-AROMATIC HYDROCARBONS
Benzene mg/L 0.5 <0.01
Toluene mg/L 0.5 <0.01
Ethylbenzene mg/L 0.5 <0.01
Total Xylenes (m,p,0) mg/L 0.5 <0.02
PHYSICAL PROPERTIES
Paint Filter - Solid Waste Solid Waste
Flash - No No
Flash Point Degrees C 61 >75

'Alberta Environment and Sustainable Resource Development, March 1995. Schedule to the Alberta User Guide for Waste
Managers and Alberta Waste Control Regulation (AR 192/1996 and AR 272/2003), pursuant to Alberta Environmental

Protection and Enhancement Act
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Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1(780) 438-5522

F: +1(780) 434-8586

E: info.Edmonton@element.com
W: element.com

Report Transmission Cover Page

Bill To:

Project ID:

26386

Thurber Engineering Ltd. LotID: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 19, 2019
Attn:  Sharon Bunn P.O. 26386 Report Number: 2424437
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Contact Company Address

Marcie Kennedy

Thurber Engineering Ltd.

4127 Roper Road
Edmonton, AB T6B 3S5

Phone: (780) 438-1460 Fax:  (780) 437-7125

Email: mkennedy@thurber.ca

Delivery Format Deliverables

Email - Merge Reports PDF COC/COA

Email - Merge Reports PDF COC / Test Report

Email - Single Report Legacy Crosstab in CSV Test Report

Sharon Bunn Thurber Engineering Ltd. 4127 Roper Road
Edmonton, AB T6B 3S5
Phone: (780) 438-1460 Fax: (780) 437-7125
Email:  Sbunn@thurber.ca

Delivery Format Deliverables

Email - Single Report PDF Invoice

Notes To Clients:

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.
If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

https://www.element.com/terms/terms-and-conditions

Terms and Conditions:
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Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T:
F:

+1 (780) 438-5522
+1(780) 434-8586

Page 1 of 6

E: info.Edmonton@element.com

W:

element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 19, 2019
Attn:  Sharon Bunn P.O. 26386 Report Number: 2424437
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Reference Number 1364296-21
Sample Date July 09, 2019
Sample Time NA
Sample Location
Sample Description Landfill Classification
Sample Matrix Waste - industrial
Nominal Detection Guideline Guideline
Analyte Units Result Limit Limit Comments
Leachate Inorganic - TCLP
Antimony TCLP Leachate mg/L <0.005 0.005 500 Below Limit
Arsenic TCLP Leachate mg/L 0.002 0.002 5 Below Limit
Barium TCLP Leachate mg/L 1.12 0.05 100 Below Limit
Beryllium TCLP Leachate mg/L <0.001 0.001 5 Below Limit
Boron TCLP Leachate mg/L <0.2 0.2 500 Below Limit
Cadmium TCLP Leachate mg/L 0.003 0.001 1 Below Limit
Chromium TCLP Leachate mg/L <0.005 0.005 5 Below Limit
Cobalt TCLP Leachate mg/L 0.018 0.001 100 Below Limit
Copper TCLP Leachate mg/L <0.10 0.1 100 Below Limit
Iron TCLP Leachate mg/L 0.2 0.1 1000 Below Limit
Lead TCLP Leachate mg/L <0.050 0.05 5 Below Limit
Mercury TCLP Leachate mg/L <0.001 0.001 0.2 Below Limit
Nickel TCLP Leachate mg/L <0.050 0.050 5 Below Limit
Selenium TCLP Leachate mg/L <0.002 0.002 1 Below Limit
Silver TCLP Leachate mg/L <0.005 0.05 5 Below Limit
Thallium TCLP Leachate mg/L <0.0005 0.0005 5 Below Limit
Uranium TCLP Leachate mg/L <0.005 0.005 2.0 Below Limit
Vanadium TCLP Leachate mg/L <0.01 0.01 100 Below Limit
Zinc TCLP Leachate mg/L 0.27 0.1 500 Below Limit
Zirconium TCLP Leachate mg/L <0.01 0.01 500 Below Limit
pH Initial 10.3
pH Final 5.1
Soil Acidity
pH 11 pH 104 2-12.5 Within Limits
Waste Characterization
Flash Point °C >75 61 Within Limit
Flash No
Paint Filter Interpretation Solid Waste
Mono-Aromatic Hydrocarbons - Leachate
Benzene TCLP Leachate mg/L <0.01 0.01 0.5 Below Limit
Toluene TCLP Leachate mg/L <0.01 0.01 0.5 Below Limit
Ethylbenzene TCLP Leachate mg/L <0.01 0.01 0.5 Below Limit
Total Xylenes (m,p,0) TCLP Leachate mg/L <0.02 0.02 0.5 Below Limit

Terms and Conditions: https://www.element.com/terms/terms-and-conditions
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Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1(780) 438-5522
F: +1(780) 434-8586
E: info.Edmonton@element.com
W: element.com

® clement

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 19, 2019
Attn:  Sharon Bunn P.O. 26386 Report Number: 2424437
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.

Approved by:

Anthony Neumann, MSc
General Manager

Data have been validated by Analytical Quality Control and Element’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions
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7217 Roper Road NW F: +1(780) 434-8586
e e I I .el I Edmonton, Alberta E: info.Edmonton@element.com
T6B 3J4, Canada W: element.com

Quality Control

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 19, 2019
Attn:  Sharon Bunn P.O. 26386 Report Number: 2424437
Sampled By: Proj. Acct. code: 26386

Company: Thurber Engineering Ltd.

Leachate Inorganic - TCLP

Blanks Units Measured Lower Limit Upper Limit Passed QC
Antimony pg/L 0.0976591 -0.501 0.501 yes
Arsenic pg/L 0.00245633 -0.201 0.201 yes
Barium pg/L 0.103758 -5.01 5.01 yes
Beryllium pg/L 0.00415806 -0.099 0.099 yes
Boron pg/L 0.745377 -20.0 20.0 yes
Cadmium pg/L 0.000839293 -0.0990 0.0990 yes
Chromium pg/L 0.0900774 -0.501 0.501 yes
Cobalt pg/L 0.00375887 -0.099 0.099 yes
Copper ug/L 0.854649 -9.99 9.99 yes
Iron pg/L 3.31431 -10.0 10.0 yes
Lead pg/L 0.00766899 -5.010 5.010 yes
Mercury pg/L -0.00661388 -0.0990 0.0990 yes
Nickel pg/L 0.178031 -0.501 0.501 yes
Selenium pg/L -0.000831805 -0.201 0.201 yes
Silver pg/L 0.0102636 -0.501 0.501 yes
Thallium pg/L 0.000764649 -0.0501 0.0501 yes
Uranium pg/L 0.00225727 -0.501 0.501 yes
Vanadium pg/L 0.156456 -1.00 1.00 yes
Zinc pg/L 1.05315 -9.99 9.99 yes
Zirconium ug/L 0.0030939 -0.99 0.99 yes

Date Acquired:  July 18, 2019

Client Sample Replicates Units Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria Passed QC
Antimony mg/L <0.005 <0.005 20 0.008 yes
Arsenic mg/L <0.002 <0.002 20 0.008 yes
Barium mg/L 0.76 0.71 20 0.04 yes
Beryllium mg/L <0.001 <0.001 20 0.004 yes
Boron mg/L <0.2 <0.2 20 0.1 yes
Cadmium mg/L 0.001 <0.001 20 0.0004 yes
Chromium mg/L <0.005 <0.005 20 0.020 yes
Cobalt mg/L <0.001 <0.001 20 0.004 yes
Copper mg/L <0.10 <0.10 20 0.04 yes
Iron mg/L <0.1 <0.1 20 0.4 yes
Lead mg/L <0.050 <0.050 20 0.004 yes
Nickel mg/L <0.050 <0.050 20 0.020 yes
Selenium mg/L <0.002 <0.002 20 0.008 yes
Silver mg/L <0.005 <0.005 20 0.004 yes
Thallium mg/L <0.0005 <0.0005 20 0.0020 yes
Uranium mg/L <0.005 <0.005 20 0.020 yes
Vanadium mg/L <0.01 <0.01 20 0.00 yes
Zinc mg/L <0.10 <0.10 20 0.04 yes
Zirconium mg/L <0.01 <0.01 20 0.04 yes
pH 5.2 5.1 0 0.3 yes

Date Acquired:  July 18, 2019
Control Sample Units Measured Lower Limit Upper Limit Passed QC

Terms and Conditions: https://www.element.com/terms/terms-and-conditions
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Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1(780) 438-5522
F: +1(780) 434-8586
E: info.Edmonton@element.com
W: element.com

® clement

Quality Control

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 19, 2019
Attn:  Sharon Bunn P.O. 26386 Report Number: 2424437
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Leachate Inorganic - TCLP - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC
Antimony mg/L 0.041 0.036 0.044 yes
Arsenic mg/L 0.041 0.037 0.043 yes
Barium mg/L 0.19 0.19 0.21 yes
Beryllium mg/L 0.019 0.018 0.021 yes
Boron mg/L 0.4 0.4 0.4 yes
Cadmium mg/L 0.0021 0.0019 0.0022 yes
Chromium mg/L 0.102 0.092 0.110 yes
Cobalt mg/L 0.020 0.018 0.022 yes
Copper mg/L 0.20 0.19 0.21 yes
Iron mg/L 4.0 3.7 4.4 yes
Lead mg/L 0.020 0.015 0.025 yes
Mercury mg/L 0.0031 0.0027 0.0033 yes
Nickel mg/L 0.102 0.090 0.110 yes
Selenium mg/L 0.039 0.035 0.043 yes
Silver mg/L 0.020 0.017 0.021 yes
Thallium mg/L 0.0100 0.0088 0.0108 yes
Uranium mg/L 0.098 0.093 0.109 yes
Vanadium mg/L 0.02 0.02 0.02 yes
Zinc mg/L 0.20 0.18 0.22 yes
Zirconium mg/L 0.20 0.19 0.23 yes
Date Acquired:  July 18, 2019
Mono-Aromatic Hydrocarbons - Leachate
Blanks Units Measured Lower Limit Upper Limit Passed QC
Benzene ng 0 -9.99 9.99 yes
Toluene ng 0 -9.99 9.99 yes
Ethylbenzene ng 0 -9.99 9.99 yes
m,p-Xylene ng 0 -9.99 9.99 yes
0-Xylene ng 0 -9.99 9.99 yes
Date Acquired:  July 18, 2019
Calibration Check Units % Recovery Lower Limit Upper Limit Passed QC
Benzene ng 98.01 85 115 yes
Toluene ng 97.87 85 115 yes
Ethylbenzene ng 98.85 85 115 yes
m,p-Xylene ng 101.16 85 115 yes
0-Xylene ng 104.17 85 115 yes
Date Acquired:  July 18, 2019
Client Sample Replicates Units Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria Passed QC
Benzene mg/L <0.01 <0.01 20 10.00 yes
Toluene mg/L <0.01 <0.01 20 10.00 yes
Ethylbenzene mg/L <0.01 <0.01 20 10.00 yes
m,p-Xylene mg/L <0.01 <0.01 20 10.00 yes
0-Xylene mg/L <0.01 <0.01 20 10.00 yes
Date Acquired:  July 18, 2019

Terms and Conditions: https://www.element.com/terms/terms-and-conditions
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Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

Page 5 of 6

T: +1(780) 438-5522
F: +1(780) 434-8586
E: info.Edmonton@element.com
W: element.com

Quality Control

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 19, 2019
Attn:  Sharon Bunn P.O. 26386 Report Number: 2424437
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Soil Acidity
Blanks Units Measured Lower Limit Upper Limit Passed QC
pH pH 5.68 5.7 7.3 yes
Date Acquired:  July 18, 2019
Client Sample Replicates Units Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria Passed QC
pH pH 7.8 7.7 0 0.3 yes
Date Acquired:  July 18, 2019
Control Sample Units Measured Lower Limit Upper Limit Passed QC
pH pH 6.2 5.4 6.6 yes
Date Acquired:  July 18, 2019
Waste Characterization
Control Sample Units Measured Lower Limit Upper Limit Passed QC
Flash Point °C 52 50 55 yes
Date Acquired:  July 18, 2019

Terms and Conditions: https://www.element.com/terms/terms-and-conditions
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Element T: +1(780) 438-5522
7217 Roper Road NW F: +1(780) 434-8586
e e I I . e I I Edmonton, Alberta E: info.Edmonton@element.com
T6B 3J4, Canada W: element.com
Methodology and Notes
Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 19, 2019
Attn:  Sharon Bunn P.O. 26386 Report Number: 2424437
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Method of Analysis
Method Name Reference Method Date Analysis Location
Started
Flash Point (Closed cup) ASTM * Standard Test Methods for Flash Point by  Jul 18,2019  Element Edmonton - Roper
Pensky-Martens Closed Cup Tester, D 93 Road
Flash Point (Closed cup) ASTM * Standard Test Methods for Flash Point by  Jul 18,2019  Element Edmonton - Roper
Pensky-Martens Closed Cup Tester, D Road
93-16a
Leachate Inorganic (TCLP) ICP-MS US EPA * Toxicity Characteristic Leaching Jul 18,2019  Element Edmonton - Roper
Procedure, SW-846, EPA 1311 Road
Leachate Organic (TCLP-BTEX) US EPA * Toxicity Characteristic Leaching Jul 18,2019  Element Edmonton - Roper
Procedure, SW-846, EPA 1311 Road
Paint Filter Liquids Test US EPA * Paint Filter Liquids Test, 9095B Jul 19,2019  Element Edmonton - Roper
Road
pH and Conductivity in general soil 1:1 McKeague * 1:1 Soil:Water Ratio, 4.11 Jul 18,2019  Element Edmonton - Roper

* Reference Method Modified

References
ASTM Annual Book of ASTM Standards
McKeague Manual on Soil Sampling and Methods of Analysis
US EPA US Environmental Protection Agency Test Methods
Guidelines

Guideline Description Class 2 Landfill (AB)

Guideline Source AEP Waste Control Regulation, Alberta Regulation 192/96

Guideline Comments Limits for analytes that may be required for Class 2 Landfill Acceptance may not be presented in this report. Consult the AENV
Waste Control Regulation for hazardous waste limits, and ERCB D058 for dangerous oilfield waste properties.

Road

The comparison of test results to guideline limits is provided for information purposes only.
This is not to be taken as a statement of conformance / nonconformance to any guideline,
regulation or limit. The data user is responsible for all conclusions drawn with respect to the
data and is advised to consult official regulatory references when evaluating compliance.

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.
The test report shall not be reproduced except in full, without the written approval of the laboratory.

Terms and Conditions:  https://www.element.com/terms/terms-and-conditions
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Report To

Additional Reports to

elemel'lt Company: Thurber Engineering Ltd. Company: Thurber Engineering Ltd. 1) Name:
www.Element.com Address: 4127 Roper Road Address: 4127 Roper Road NW E-mail:
Proje 0 atio Edmonton, AB T6B 385 Edmonton, AB T6B 3S5 2) Name:
Project ID: 26386 Attention:  Sharon Bunn Attention:  Marcie Kennedy E-mail:
Project Name: McTaggart Bridge Phone:  780-438-1460 Phone: 780-438-1460 Sample Custody
Project Location:  McTaggart Bridge Cell: Cell: 780-232-0829 Sampled by:
Legal Location: Fax: Fax: 780-437-7125 Company: Thurber Engineering Ltd.
PO/AFE#: 26386 E-mail:  sbunn@thurber.ca |E-mail 1: mkennedy@thurber.ca | authorize Element to proceed with
Proj. Acct. Code: Agreement ID: ]E-mail 2: the work indicated on this form:
Quote #: RFP 1310 Copy of Report: YES /NO Copy of Invoice:  YES/NO Signature:
R Report Re Req eme Date/Time:
[J same Day (200% ) :\v‘fher; Asﬁﬁml‘; r;tl]JuSelileq. 1l‘.:m arltnr]unq \{vill Ermail QA/QC ] HCDWORG [ sPIGEC 5 o
g :he"t Day/T “’oDDay “5%0%) T i lime to match. Piease sontael] [ Online [ PDF ABTier1 [dBccsR | £ ?g z|2 i ’g =
ree or Four Days (50% i it Elao]l~ c|3|E 21 o
0 5to 7 Days {Reg:la: TAn) nl'lea'ﬁfaifgi.;? 223?2’335#11:2? el R L Exeel Other (list below) < &-3 sl-la|2 % | |z]|z @ | £
Date Required in the special instructions. o % i é ; 'U_.) E ) g § é i,
Special Instructions/Comments (please include contact information including phone number if different from above). g [ e g g '-'EJ ‘g i o < g 8
HHEREBEBREEHEE
Zlzelolc|<|ofala]|o|Z]|alZ|E
Depth ) :
Site I.D. Sample Description start P end Ef::qﬂ}g‘je Matrix S{ig:ﬂlc':;g v Enter tests above
iR & # (v relevant samples below)
1 TH19E-1 0 0.15 9-Jul-19 soil grab 1 X
2 TH19E-1 0.15] 0.3 9-Jul-19 soil grab 1 X
3 TH19E-2 0] 0.15 9-Jul-19 soil grab 1 X
4 TH19E-2 0.15 0.3 9-Jul-19 soil grab 1 X
5 TH19E-3 0| 0.15 9-Jul-19 soil grab 1 X
6 TH19E-3 0.15] 0.3 9-Jul-19 soil grab 1 X
7 TH19E-4 0] 0.15 9-Jul-19 S0il grab 1 X
8 TH19E-4 0.15] 0.3 9-Jul-19 sail grab 1 X
9 TH19E-5 0f 0.15 9-Jul-19 soil grab 1 X
10 TH19E-5 0.15] 0.3 9-Jul-19 soil grab 1 X
11 TH19E-6 0| 0.15 9-Jul-19 soil grab 1 X
12 TH19E-6 0.15] 0.3 9-Jul-19 soil grab 1 X
13 Wiy, TH19E-7 0] 0.15 9-Jul-19 soil grab 1 X
14 i st TH19E-7 0.15] 0.3 9-Jul-19 soil grab 1 X
15 il TH19E-8 0 0.15 9-Jul-19 soil grab 1 X
Please dicate 3 pote 3 azardo ample (e S ' Temp. °C D?tE‘J'TImB stamp:
Submission of this form acknowledges acceptance of Element's Standard of terms _ot: 1364296 COC received: T y JUL TP eni 1:05
and conditions (https://www.element.com/terms/terms-and-conditions) Delivery Method:  \.n./
e —————————————— == e IR T
T — W o — =
ED 120-005

Received byi,/[
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® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1(780) 438-5522

F: +1(780) 434-8586

E: info.Edmonton@element.com
W: element.com

Report Transmission Cover Page

Bill To:

Project ID:

26386

Thurber Engineering Ltd. LotID: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 22, 2019
Attn:  Sharon Bunn P.O: 26386 Report Number: 2424435
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Contact Company Address

Marcie Kennedy

Thurber Engineering Ltd.

4127 Roper Road
Edmonton, AB T6B 3S5

Phone: (780) 438-1460 Fax:  (780) 437-7125

Email: mkennedy@thurber.ca

Delivery Format Deliverables

Email - Merge Reports PDF COC/COA

Email - Merge Reports PDF COC / Test Report

Email - Single Report Legacy Crosstab in CSV Test Report

Sharon Bunn Thurber Engineering Ltd. 4127 Roper Road
Edmonton, AB T6B 3S5
Phone: (780) 438-1460 Fax: (780) 437-7125
Email:  Sbunn@thurber.ca

Delivery Format Deliverables

Email - Single Report PDF Invoice

Notes To Clients:

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.
If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

https://www.element.com/terms/terms-and-conditions

Terms and Conditions:



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1 (780) 438-5522

Page 1 of 9

F: +1(780) 434-8586
E: info.Edmonton@element.com

W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 22, 2019
Attn:  Sharon Bunn P.O. 26386 Report Number: 2424435
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Reference Number 1364296-1 1364296-2 1364296-3
Sample Date Jul 09, 2019 Jul 09, 2019 Jul 09, 2019
Sample Time NA NA NA
Sample Location
Sample Description  TH19E-1/0-0.15 TH19E-1/0.15-0.3 TH19E-2/0-0.15
Matrix Soil Soil Soil
Analyte Units Results Results Results Nominal Detection
Metals Strong Acid Digestion
Lead Strong Acid Extractable mg/kg 22.9 15.1 11.4 0.1

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1 (780) 438-5522
F: +1(780) 434-8586

Page 2 of 9

E: info.Edmonton@element.com

W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 22, 2019
Attn:  Sharon Bunn P.0. 26386 Report Number: 2424435
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Reference Number 1364296-4 1364296-5 1364296-6
Sample Date Jul 09, 2019 Jul 09, 2019 Jul 09, 2019
Sample Time NA NA NA
Sample Location
Sample Description TH19E-2/0.15-0.3 TH19E-3/0-0.15  TH19E-3/0.15-0.3
Matrix Soil Soil Soil
Analyte Units Results Results Results Nominfigﬁtecnon
Metals Strong Acid Digestion
Lead Strong Acid Extractable mg/kg 9.6 12.2 8.4 0.1

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1 (780) 438-5522
F: +1(780) 434-8586

Page 3 of 9

E: info.Edmonton@element.com

W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 22, 2019
Attn:  Sharon Bunn P.O.: 26386 Report Number: 2424435
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Reference Number 1364296-7 1364296-8 1364296-9
Sample Date Jul 09, 2019 Jul 09, 2019 Jul 09, 2019
Sample Time NA NA NA
Sample Location
Sample Description  TH19E-4/0-0.15 TH19E-4/0.15-0.3 TH19E-5/0-0.15
Matrix Soil Soil Soil
Analyte Units Results Results Results Nominfigﬁtecnon
Metals Strong Acid Digestion
Lead Strong Acid Extractable mg/kg 9.0 8.9 7.8 0.1

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1 (780) 438-5522
F: +1(780) 434-8586

Page 4 of 9

E: info.Edmonton@element.com

W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 22, 2019
Attn:  Sharon Bunn P.O: 26386 Report Number: 2424435
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Reference Number 1364296-10 1364296-11 1364296-12
Sample Date Jul 09, 2019 Jul 09, 2019 Jul 09, 2019
Sample Time NA NA NA

Sample Location

Sample Description TH19E-5/0.15-0.3

TH19E-6 / 0-0.15

TH19E-6 / 0.15-0.3

Matrix Soil Soil Soil
Analyte Units Results Results Results Nominfigﬁtecnon
Metals Strong Acid Digestion
Lead Strong Acid Extractable mg/kg 16.8 8.6 8.8 0.1

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1 (780) 438-5522
F: +1(780) 434-8586

Page 5 of 9

E: info.Edmonton@element.com

W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 22, 2019
Attn:  Sharon Bunn P.O: 26386 Report Number: 2424435
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Reference Number 1364296-13 1364296-14 1364296-15
Sample Date Jul 09, 2019 Jul 09, 2019 Jul 09, 2019
Sample Time NA NA NA

Sample Location

Sample Description  TH19E-7/0-0.15

TH19E-7/0.15-0.3

TH19E-8/0-0.15

Matrix Soil Soil Soil
Analyte Units Results Results Results Nominfigﬁtecnon
Metals Strong Acid Digestion
Lead Strong Acid Extractable mg/kg 13.2 9.9 11.8 0.1

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1 (780) 438-5522
F: +1(780) 434-8586

Page 6 of 9

E: info.Edmonton@element.com

W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 22, 2019
Attn:  Sharon Bunn P.O: 26386 Report Number: 2424435
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Reference Number 1364296-16 1364296-17 1364296-18
Sample Date Jul 09, 2019 Jul 09, 2019 Jul 09, 2019
Sample Time NA NA NA

Sample Location

Sample Description TH19E-8/0.15-0.3

TH19E-9/0-0.15

TH19E-9/0.15-0.3

Matrix Soil Soil Soil
Analyte Units Results Results Results Nominfigﬁtecnon
Metals Strong Acid Digestion
Lead Strong Acid Extractable mg/kg 12.3 11.0 104 0.1

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions



Element T: +1(780) 438-5522 Page 70f9

7217 Roper Road NW F: +1(780) 434-8586
e e I I .el I Edmonton, Alberta E: info.Edmonton@element.com
T6B 3J4, Canada W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 22, 2019
Attn:  Sharon Bunn P.O. 26386 Report Number: 2424435
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Reference Number 1364296-19 1364296-20
Sample Date Jul 09, 2019 Jul 09, 2019
Sample Time NA NA

Sample Location
Sample Description TH19E-10/0-0.15 TH19E-10/0.15-0.3

Matrix Soil Soil
Analyte Units Results Results Results Nominel‘_'irgﬁtecnon
Metals Strong Acid Digestion
Lead Strong Acid Extractable mg/kg 8.7 8.0 0.1

Approved by:

Anthony Neumann, MSc

General Manager

Data have been validated by Analytical Quality Control and Element’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.

Terms and Conditions:  https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

Page 8 of 9

T: +1(780) 438-5522
F: +1(780) 434-8586
E: info.Edmonton@element.com
W: element.com

Quality Control

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 22, 2019
Attn:  Sharon Bunn P.0. 26386 Report Number: 2424435
Sampled By: Proj. Acct. code: 26386
Company: Thurber Engineering Ltd.
Metals Strong Acid Digestion
Blanks Units Measured Lower Limit Upper Limit Passed QC
Lead pg/L 0.00262937 -5.0 5.0 yes
Date Acquired:  July 18, 2019
Client Sample Replicates Units Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria Passed QC
Lead mg/kg 8.9 9.2 20 0.2 yes
Date Acquired:  July 18, 2019
Control Sample Units Measured Lower Limit Upper Limit Passed QC
Lead mg/kg 19.4 18.3 215 yes
Date Acquired:  July 18, 2019
Lead mg/kg 248 198.7 305.5 yes
Date Acquired:  July 18, 2019

Terms and Conditions: https://www.element.com/terms/terms-and-conditions



Element T: +1(780) 438-5522 Page 90of9

7217 Roper Road NW F: +1(780) 434-8586
e e I I .el I Edmonton, Alberta E: info.Edmonton@element.com
T6B 3J4, Canada W: element.com

Methodology and Notes

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1364296
4127 Roper Road Project Name: McTaggart Bridge Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Bridge Date Received: Jul 17, 2019
T6B 3S5 LSD: Date Reported: Jul 22, 2019
Attn:  Sharon Bunn P.O. 26386 Report Number: 2424435
Sampled By: Proj. Acct. code: 26386

Company: Thurber Engineering Ltd.

Method of Analysis

Method Name Reference Method Date Analysis Location
Started
Metals ICP (Hot Block) in soll EPA * Sample Preparation Procedure for Jul 18,2019  Element Edmonton - Roper
Spectrochemical Determination of Total Road
Recoverable Elements, October 1999,
200.2
Metals ICP (Hot Block) in soll US EPA * Determination of Trace Elements in Jul 18,2019  Element Edmonton - Roper
Waters and Wastes by ICP-MS, 200.8 Road
* Reference Method Modified
References
EPA Environmental Protection Agency Test Methods - US
US EPA US Environmental Protection Agency Test Methods

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.
The test report shall not be reproduced except in full, without the written approval of the laboratory.

Terms and Conditions:  https://www.element.com/terms/terms-and-conditions



Invoice To

Report To

Additional Reports to

elemel'lt Company: Thurber Engineering Ltd. Company: Thurber Engineering Ltd. 1) Name:
www.Element.com Address: 4127 Roper Road Address: 4127 Roper Road NW E-mail:
Proje 0 atio Edmonton, AB T6B 385 Edmonton, AB T6B 3S5 2) Name:
Project ID: 26386 Attention:  Sharon Bunn Attention:  Marcie Kennedy E-mail:
Project Name: McTaggart Bridge Phone:  780-438-1460 Phone: 780-438-1460 Sample Custody
Project Location:  McTaggart Bridge Cell: Cell: 780-232-0829 Sampled by:
Legal Location: Fax: Fax: 780-437-7125 Company: Thurber Engineering Ltd.
PO/AFE#: 26386 E-mail:  sbunn@thurber.ca |E-mail 1: mkennedy@thurber.ca | authorize Element to proceed with
Proj. Acct. Code: Agreement ID: ]E-mail 2: the work indicated on this form:
Quote #: RFP 1310 Copy of Report: YES /NO Copy of Invoice:  YES/NO Signature:
R Report Re Req eme Date/Time:
[J same Day (200% ) :\v‘fher; Asﬁﬁml‘; r;tl]JuSelileq. 1l‘.:m arltnr]unq \{vill Ermail QA/QC ] HCDWORG [ sPIGEC 5 o
g :he"t Day/T “’oDDay “5%0%) T i lime to match. Piease sontael] [ Online [ PDF ABTier1 [dBccsR | £ ?g z|2 i ’g =
ree or Four Days (50% i it Elao]l~ c|3|E 21 o
0 5to 7 Days {Reg:la: TAn) nl'lea'ﬁfaifgi.;? 223?2’335#11:2? el R L Exeel Other (list below) < &-3 sl-la|2 % | |z]|z @ | £
Date Required in the special instructions. o % i é ; 'U_.) E ) g § é i,
Special Instructions/Comments (please include contact information including phone number if different from above). g [ e g g '-'EJ ‘g i o < g 8
HHEREBEBREEHEE
Zlzelolc|<|ofala]|o|Z]|alZ|E
Depth ) :
Site I.D. Sample Description start P end Ef::qﬂ}g‘je Matrix S{ig:ﬂlc':;g v Enter tests above
iR & # (v relevant samples below)
1 TH19E-1 0 0.15 9-Jul-19 soil grab 1 X
2 TH19E-1 0.15] 0.3 9-Jul-19 soil grab 1 X
3 TH19E-2 0] 0.15 9-Jul-19 soil grab 1 X
4 TH19E-2 0.15 0.3 9-Jul-19 soil grab 1 X
5 TH19E-3 0| 0.15 9-Jul-19 soil grab 1 X
6 TH19E-3 0.15] 0.3 9-Jul-19 soil grab 1 X
7 TH19E-4 0] 0.15 9-Jul-19 S0il grab 1 X
8 TH19E-4 0.15] 0.3 9-Jul-19 sail grab 1 X
9 TH19E-5 0f 0.15 9-Jul-19 soil grab 1 X
10 TH19E-5 0.15] 0.3 9-Jul-19 soil grab 1 X
11 TH19E-6 0| 0.15 9-Jul-19 soil grab 1 X
12 TH19E-6 0.15] 0.3 9-Jul-19 soil grab 1 X
13 Wiy, TH19E-7 0] 0.15 9-Jul-19 soil grab 1 X
14 i st TH19E-7 0.15] 0.3 9-Jul-19 soil grab 1 X
15 il TH19E-8 0 0.15 9-Jul-19 soil grab 1 X
Please dicate 3 pote 3 azardo ample (e S ' Temp. °C D?tE‘J'TImB stamp:
Submission of this form acknowledges acceptance of Element's Standard of terms _ot: 1364296 COC received: T y JUL TP eni 1:05
and conditions (https://www.element.com/terms/terms-and-conditions) Delivery Method:  \.n./
e —————————————— == e IR T
T — W o — =
ED 120-005

Received byi,/[
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Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1(780) 438-5522

F: +1(780) 434-8586

E: info.Edmonton@element.com
W: element.com

® clement

Report Transmission Cover Page

Bill To:

Project ID:

26386

Thurber Engineering Ltd. LotiD: 1378081
4127 Roper Road Project Name: Soil Sampling Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Santuary Date Received: Sep 19, 2019
T6B 3S5 LSD: Date Reported: Sep 27, 2019
Attn:  Sharon Bunn P.O. 26836 Report Number: 2445951
Sampled By: MKK Proj. Acct. code: 26386
Company: Thurber
Contact Company Address

Marcie Kennedy

Thurber Engineering Ltd.

4127 Roper Road
Edmonton, AB T6B 3S5

Phone: (780) 438-1460 Fax:  (780) 437-7125

Email: mkennedy@thurber.ca

Delivery Format Deliverables

Email - Merge Reports PDF COC/COA

Email - Merge Reports PDF COC / Test Report

Email - Single Report Legacy Crosstab in CSV Test Report

Sharon Bunn Thurber Engineering Ltd. 4127 Roper Road
Edmonton, AB T6B 3S5
Phone: (780) 438-1460 Fax: (780) 437-7125
Email:  Sbunn@thurber.ca

Delivery Format Deliverables

Email - Single Report PDF Invoice

Notes To Clients:

« Sep 27,2019 - Report was issued to change the sample descriptions for sample #1 & 2 from TH19-9 to TH19-16 and change the sample descriptions
for samples #3 & 4 from TH19-10 to TH19-17 requested by Marcie K. of Thurber on Sept.27,2019. Previous report #2443295.

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.
If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

https://www.element.com/terms/terms-and-conditions

Terms and Conditions:



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1 (780) 438-5522
F: +1(780) 434-8586

Page 1 of 8

E: info.Edmonton@element.com

W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1378081
4127 Roper Road Project Name: Soil Sampling Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Santuary Date Received: Sep 19, 2019
T6B 3S5 LSD: Date Reported: Sep 27, 2019
Attn:  Sharon Bunn P.O. 26836 Report Number: 2445951
Sampled By: MKK Proj. Acct. code: 26386
Company: Thurber
Reference Number 1378081-1 1378081-2 1378081-3
Sample Date Sep 19, 2019 Sep 19, 2019 Sep 19, 2019
Sample Time NA NA NA

Sample Location
Sample Description TH19E-16/0-0.15

TH19E-16/0.15-0.3 TH19E-17/0-0.15

Matrix Soil Soil Soil
Analyte Units Results Results Results Nominal Detection
Metals Strong Acid Digestion
Lead Strong Acid Extractable mg/kg 5.5 4.5 5.7 0.1

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1 (780) 438-5522
F: +1(780) 434-8586

Page 2 of 8

E: info.Edmonton@element.com

W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1378081
4127 Roper Road Project Name: Soil Sampling Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Santuary Date Received: Sep 19, 2019
T6B 3S5 LSD: Date Reported: Sep 27, 2019
Attn:  Sharon Bunn P.O. 26836 Report Number: 2445951
Sampled By: MKK Proj. Acct. code: 26386
Company: Thurber
Reference Number 1378081-4 1378081-5 1378081-6
Sample Date Sep 19, 2019 Sep 19, 2019 Sep 19, 2019
Sample Time NA NA NA

Sample Location

Sample Description TH19E-17/0.15-0.3

TH19E-11/0-0.15 TH19E-11/0.15-0.3

Matrix Soil Soil Soil
Analyte Units Results Results Results Nominfigﬁtecnon
Metals Strong Acid Digestion
Lead Strong Acid Extractable mg/kg 6.3 6.6 7.6 0.1

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

Page 3 of 8

T: +1(780) 438-5522
F: +1(780) 434-8586
E: info.Edmonton@element.com
W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd.
4127 Roper Road
Edmonton, AB, Canada
T6B 3S5 LSD:
Attn:  Sharon Bunn P.O.
Sampled By: MKK
Company: Thurber

Project ID:
Project Name:
Project Location:

Proj. Acct. code:

26386
Soil Sampling
McTaggart Santuary

26836
26386

LotiD: 1378081
Control Number:
Date Received: Sep 19, 2019
Date Reported: Sep 27, 2019
Report Number: 2445951

Reference Number 1378081-7
Sample Date Sep 19, 2019
Sample Time NA

Sample Location
Sample Description TH19E-12/0-0.15

1378081-8 1378081-9
Sep 19, 2019 Sep 19, 2019
NA NA

TH19E-12/0.15-0.3 TH19E-13/0-0.15

Matrix Soil Soil Soil
Analyte Results Results Results Nominfigﬁtecnon
Metals Strong Acid Digestion
Lead Strong Acid Extractable 8.0 6.8 7.5 0.1

Terms and Conditions: https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1 (780) 438-5522
F: +1(780) 434-8586

Page 4 of 8

E: info.Edmonton@element.com

W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1378081
4127 Roper Road Project Name: Soil Sampling Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Santuary Date Received: Sep 19, 2019
T6B 3S5 LSD: Date Reported: Sep 27, 2019
Attn:  Sharon Bunn P.O. 26836 Report Number: 2445951
Sampled By: MKK Proj. Acct. code: 26386
Company: Thurber
Reference Number 1378081-10 1378081-11 1378081-12
Sample Date Sep 19, 2019 Sep 19, 2019 Sep 19, 2019
Sample Time NA NA NA

Sample Location

Sample Description TH19E-13/0.15-0.3

TH19E-14/0-0.15 TH19E-14/0.15-0.3

Matrix Soil Soil Soil
Analyte Units Results Results Results Nominfigﬁtecnon
Metals Strong Acid Digestion
Lead Strong Acid Extractable mg/kg 8.1 6.0 7.1 0.1

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1 (780) 438-5522
F: +1(780) 434-8586

Page 5 of 8

E: info.Edmonton@element.com

W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1378081
4127 Roper Road Project Name: Soil Sampling Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Santuary Date Received: Sep 19, 2019
T6B 3S5 LSD: Date Reported: Sep 27, 2019
Attn:  Sharon Bunn P.O.: 26836 Report Number: 2445951
Sampled By: MKK Proj. Acct. code: 26386
Company: Thurber
Reference Number 1378081-13 1378081-14 1378081-15
Sample Date Sep 19, 2019 Sep 19, 2019 Sep 19, 2019
Sample Time NA NA NA
Sample Location
Sample Description TH19E-15/0-0.15 TH19E-15/0.15-0.3 Dup B
Matrix Soil Soil Soil
Analyte Units Results Results Results Nominfigﬁtecnon
Metals Strong Acid Digestion
Lead Strong Acid Extractable mg/kg 6.8 7.6 6.6 0.1

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions
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7217 Roper Road NW F: +1(780) 434-8586
e e I I .el I Edmonton, Alberta E: info.Edmonton@element.com
T6B 3J4, Canada

W: element.com

Analytical Report

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1378081
4127 Roper Road Project Name: Soil Sampling Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Santuary Date Received: Sep 19, 2019
T6B 3S5 LSD: Date Reported: Sep 27, 2019
Attn:  Sharon Bunn P.O. 26836 Report Number: 2445951
Sampled By: MKK Proj. Acct. code: 26386

Company: Thurber

Reference Number 1378081-16
Sample Date Sep 19, 2019

Sample Time NA
Sample Location
Sample Description Dup C
Matrix Soil
Analyte Units Results Results Results Nominel‘_'irgﬁtecnon
Metals Strong Acid Digestion
Lead Strong Acid Extractable mg/kg 6.9 0.1

Approved by:
Darlene Lintott, MSc

Consulting Scientist

Data have been validated by Analytical Quality Control and Element’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.

Terms and Conditions:  https://www.element.com/terms/terms-and-conditions
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Quality Control

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1378081
4127 Roper Road Project Name: Soil Sampling Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Santuary Date Received: Sep 19, 2019
T6B 3S5 LSD: Date Reported: Sep 27, 2019
Attn:  Sharon Bunn P.O.: 26836 Report Number: 2445951
Sampled By: MKK Proj. Acct. code: 26386
Company: Thurber
Metals Strong Acid Digestion
Blanks Units Measured Lower Limit Upper Limit Passed QC
Lead pg/L 0.00155419 -5.0 5.0 yes
Date Acquired:  September 20, 2019
Client Sample Replicates Units Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria Passed QC
Lead mg/kg 9.0 8.9 20 0.2 yes
Date Acquired:  September 20, 2019
Control Sample Units Measured Lower Limit Upper Limit Passed QC
Lead mg/kg 20.3 18.3 215 yes
Date Acquired:  September 20, 2019
Lead mg/kg 246 198.7 305.5 yes

Date Acquired:

September 20, 2019

Terms and Conditions: https://www.element.com/terms/terms-and-conditions
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Methodology and Notes

Bill To: Thurber Engineering Ltd. Project ID: 26386 LotiD: 1378081
4127 Roper Road Project Name: Soil Sampling Control Number:
Edmonton, AB, Canada Project Location:  McTaggart Santuary Date Received: Sep 19, 2019
T6B 3S5 LSD: Date Reported: Sep 27, 2019
Attn:  Sharon Bunn P.O. 26836 Report Number: 2445951
Sampled By: MKK Proj. Acct. code: 26386

Company: Thurber

Method of Analysis

Method Name Reference Method Date Analysis Location
Started
Metals ICP (Hot Block) in soll EPA * Sample Preparation Procedure for Sep 20, 2019 Element Edmonton - Roper
Spectrochemical Determination of Total Road
Recoverable Elements, October 1999,
200.2
Metals ICP (Hot Block) in soil US EPA * Determination of Trace Elements in Sep 20, 2019 Element Edmonton - Roper
Waters and Wastes by ICP-MS, 200.8 Road
* Reference Method Modified
References
EPA Environmental Protection Agency Test Methods - US
US EPA US Environmental Protection Agency Test Methods
Comments:

« Sep 27,2019 - Report was issued to change the sample descriptions for sample #1 & 2 from TH19-9 to TH19-16 and change the sample descriptions
for samples #3 & 4 from TH19-10 to TH19-17 requested by Marcie K. of Thurber on Sept.27,2019. Previous report #2443295.

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.
The test report shall not be reproduced except in full, without the written approval of the laboratory.

Terms and Conditions:  https://www.element.com/terms/terms-and-conditions



Invoice To

Report To

Additional Reports to

Control #
ED 120-005

and conditions !httgs:l.’www.eIementAcom/termslterms-and-conditionsg
Page of L~

Lot: 1378081 ~°¢

AT TR

@ element Company: Thurber Engineering Ltd. Company: Thurber Engineering Ltd. 1) Name:
www.Element.com Address: 4127 Roper Road Address: 4127 Roper Road NW E-mail:
Project Information Edmonton, AB T6E 3S5 Edmonton, AB T6B 355 2) Name:
Project ID: W 7 LA Db Attention:  Sharon Bunn Attention:  Marcie Kennedy E-mail:
Project Name: Son | Sovn ginA Phone: 780-438-1460 Phone: 780-438-1460 Sample Custody
Project Location: ¥\ 1nann vt Qm {V"{’,\f\()_ A [Cell: Cell: 780-232-0829 Sampled by:  MKle
Legal Location 4 = Fax: Fax: 780-437-7125 Company: Thurber Engineering Ltd.
PO/AFE# 1995 E-mail:  sbunn@thurber.ca E-mail 1: mkennedv@thurber.ca | authorize Element to proceed with
j Agreement 1D: E-mail 2: 23609 the w 'mdlc tedon this form:
RFP 1310 Copy of Report: YES/NO Copy of Invoice:  YES/NO Signature/ / & ‘(’AC
RUSH Priority Report Results Requirements Date/Tifhe: 52T | ‘|/ P
[ same Day (200% ) ::::T:Q?Tm? r;?_]u;slei. Em a_r&ungcv;:" Email QA/QC | O HCOWORG [ SPIGEC o =
S :I:Xt Day'/:Two[I)Day (;?)(:/;) and luurn scdiini e o m;cz. éll;:;seiomagm [J Online [4] PDF ABTier1 [ BCCSR 5 § z 2 N z g m
ree or Four Days ) i itti Elof|~ c|3|L lo
[ 5 to 7 Days (Reg:la: TAT) ntohteallfgaprn”;reg iﬂgtgﬂgﬁs;e:z? ipnlgféaltre [ Fax Excel Other (list below) ‘g § % Ty E :-%i : . g ~ ) § E &3
Date Required in the special instructions. S E i % 5 ,U;J E » 8 g % _(_fb % :;5
Special Instructions/Comments (please include contact information including phone number if different from above). g L% o é g g o é g g i % 8 --'
E%&’aﬁ:%%ﬁﬁs;‘ﬁ%
= H Bl EIEIM R B EIRE
Depth : )
Site I.D. Sample Description start ° end D;:S-E,g;e Matrix S:‘Z:Eggg / Enter tests above
incmm # (v relevant samples below)
1 [ H1UY 0 1005 N9Sep194 2| st [ aogh [ v
2 TH1%e 9 0.5]0.3 i 1 v/
3 TH} % 1D 0. [0S | | | /
4 TH1%-10 25103 ) L 1 v
5 TH\Ae-) | 0 1015 ! | ] /
6 TH) Qe 0.1510.3 ‘ | 1 /
7 TH1%e42 0 103 f ‘| o
8 iz 0.1510.3 r‘ | F
9 T %43 0 0.15 ;‘ ' v
10 ™%k 3 0151 90.5 . | J/
1 TH %~ 14 0 [0.5 a 7
12 TH M~ DS T03 | 1 /
13 HMe-\s 0 0.5 | 11 v
14 e 0151 ¢ > / , ]! /
5 DUP B : 5 K /
Please indicate a notentia azardo ample Indicate lot # or affix barcode here Temp. Da!e!Time;a stamp:
Submission of this form acknowledaes acceptance of Element's Standard of terms recewedg

Waybill:

Delivery Method

H r‘mr&

Received by:

SU




Invoice To

Additional Reports to

RUSH Priority

Report Results Requirements

@ element Company: Thurber Engineering Ltd. Company: Thurber Engineering Ltd. 1) Name:
www.Element.com Address: 4127 Roper Road Address: 4127 Roper Road NW E-mail:
Project Information Edmonton, AB T6E 3S5 Edmonton, AB T6B 3S5 2) Name:
Attention:  Sharon Bunn Attention:  Marcie Kennedy E-mail:
Project Name: 1) ~0yn0in (4 ~JProne:  780-438-1460 Phone:  780-438-1460
Project Location: [ Tpganrk Sanctiins — een: Cell: 780-232-0829 Sampled by:  [V\KK
Legal Location 5 4 - |Fax: Fax: 780-437-7125 Company: Thurber Engineering Ltd.
PO/AFE# 1%k E-mail:  sbunn@thurber.ca E-mail1: mkennedy@thurber.ca | authorize Element to proceed with
Proj. Acct. Code Agreement ID: E-mail 2: 23609 the work indicated on this form:
: RFP 1310 Copy of Report: YES / NO Copy of Invoice: ~ YES /NO Signature/ ,,?ﬂn W ¢C LS

DaterTime: |- y{p-1¥] ~ PIV)

~

L ) _

of
ED 120-005

Page

and conditions (https://www.element.com/terms/terms-and-conditions)

Control #

[J same Day (200% ) ::fr;n"[»2?«120'?r;an;:tziomnm“;gcﬂg [d email M QA/QC | [0 HCDWORG [ SPIGEC o =
0, (] h 1 . e = . < —_
L] Next Day/Two Day (100%) and turn around time to match. Please contact] [ Online [<] PDF (4] AB Tier 1 (] BCCSR g 2 Z|=Z|% e G|z
[ Three or Four Days (50%) the lab prior to submitting RUSH samples. f | [Jraxy [ Excel , slal= E|8|T S A
[ 5 to 7 Days (Regular TAT) not all samples require RUSH, please indicate Other (list below) =1 K I IR 2l=lzl2|Ela
Date Required in the special instructions. 8 % 15|08 %“ a3 2le|1L| ¢
slel=|5| 2| [2l=|o]| 2|8« (W
Spegcial Instructions/Comments (please include contact information including phone number if different from above). 515 = f}:; g ol g ol % 8 ~J
alx - |= Y = -
Eogﬁj-n-z%.-ﬁi‘j‘_z'
= K Nino|QCl<|ln|l2|2|lw]|=S
zl=z|lojajc|<c|Oo]a|<|O|l=Z|al|ls|E
Depth ) .
: o s
Site 1.D. Sample Description start  end Date/Time Matrix | S2mpling Enter tests above
in cm m sampled method | 4 fv* (v relevant samples below)
L DUP ¢ 1 [-Sep1d Ml s Tooah |
2 J 1)
3
4
5
6
7
8
9
10
11
12
13
14
15
Please indicate any potentially hazardous samples Indicate lot # or affix barcode here Temp. °(C | Date/Time stamp:
Submission of this form acknowledges acceptance of Element's Standard of terms received:

Delivery Method:

Wayhill:

Received by:




QUALITY ASSURANCE RESULTS - FIELD DUPLICATES
CITY OF EDMONTON
SMITH CROSSING PEDESTRIAN BRIDGE #191 REPLACEMENT

THURBER
Parameter Units Method TH19E-11 DUP B Relative JComments
Detection 0-0.15m Percent
Limit Difference
Lead mg/kg 0.100 6.6 6.6 0.0%
Parameter Units Method TH19E-14 DUPC Relative |Comments
Detection 0-0.15m Percent
Limit Difference
Lead mg/kg 0.100 6 6.9 14.0%
Notes:
- Parameter not analyzed or not calculated.
MDL Method Detection Limit
RPD Relative Percent Difference

Page 1 of 1
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Soil Quality Assessment
Smith Crossing Bridge Site
Edmonton, Alberta

Prepared by

CRIMSON Environmental Limited
PO Box 24 - #314 — 222 Baseline Road
Sherwood Park, Alberta, TSH 1S8
Telephone: 780.719.4959

The Association of Professional Engineers and Geoscientists of Alberta
Permit to Practice PO8305

for

The City of Edmonton

Engineering Services Section
Integrated Infrastructure Services
Infrastructure Planning and Design
11004 - 190 Street NW
Edmonton, Alberta
T5S 0G9

Project Number: CEL-37556
May 23, 2021



EXECUTIVE SUMMARY

CRIMSON Environmental Limited (CRIMSON) was retained by the City of Edmonton to
conduct a Soil Quality Assessment (ESA) of the area immediately underlying and/or adjacent
to the Smith Crossing Bridge in the city’s Whitemud Creek Ravine South Neighbourhood.
There is no municipal address for the bridge site. However, the shared municipal address of
the lots situated immediately east and west of the subject site is 12503 — 23 Avenue NW
Edmonton, Alberta (Figures 1 and 2). This report summarizes the scope of work,
methodology and findings of the investigation.

The purpose of the investigation was to obtain soil quality data with respect to a select list of
Alberta Tier I trace metals and/or salinity related parameters. The assessment was completed
specifically to ascertain the quality of the surface soils that are situated immediately adjacent
to and/or underlying the existing bridge structure. It is CRIMSON’s understanding that the
bridge is scheduled for replacement.

The intrusive portion of this investigation was completed on May 13, 2021. A total of five
boreholes were advanced using a hand auger operated by CRIMSON Staff. All of the
boreholes were drilled to approximate depths ranging between 0.5 and 1.0 mbgl and were
backfilled with drill cuttings upon completion. The completion locations of all boreholes are
provided on Figure 4 in Appendix A and borehole logs are provided in Appendix C. All of
the collected soil samples were transported to the Element Materials Technology Canada Inc.
Laboratory in Edmonton with the appropriate chain-of-custody information.

The results of the analytical testing obtained for all of the samples submitted to the laboratory
during this assessment are not indicative of any impact from any of the analysed Alberta Tier
1 trace metals.

With regards to salinity related parameters, the results of the assessment are not indicative of
wide spread or severe impairment from road salt.

Based on the results of the assessment, no further assessment or remediation of the on-site fill
materials is recommended at this time.
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1.0 INTRODUCTION

CRIMSON Environmental Limited (CRIMSON) was retained by the City of Edmonton to
conduct a Soil Quality Assessment (ESA) of the area immediately underlying and/or adjacent
to the Smith Crossing Bridge in the city’s Whitemud Creek Ravine South Neighbourhood.
There is no municipal address for the bridge site. However, the shared municipal address of
the lots situated immediately east and west of the subject site is 12503 — 23 Avenue NW
Edmonton, Alberta (Figures 1 and 2). This report summarizes the scope of work,
methodology and findings of the investigation.

The purpose of the investigation was to obtain soil quality data with respect to a select list of
Alberta Tier I trace metals and/or salinity related parameters. The assessment was completed
specifically to ascertain the quality of the surface soils that are situated immediately adjacent
to and/or underlying the existing bridge structure. It is CRIMSON’s understanding that the
bridge is scheduled for replacement.

1.1 Scope of Work

The final scope of work included the following tasks:

e Complete the drilling of five boreholes at the locations provided on Figure 4. All of
the boreholes were drilled to approximate depths ranging between of 0.5 and 1.0
metres below ground level (mbgl);

e Complete a soil-sampling program during drilling for the purpose of quantifying
potential impacts. This was to include the collection of soil samples from each
borehole at approximate depths of 0.0-0.15 and 1.0 metres below ground level. Final
collection depths were determined in the field and were dependent upon field
conditions;

e Submit all of the collected soil samples to an accredited laboratory for chemical
analysis; and

e Prepare a report documenting the findings of the investigation.

Authorization to complete the assessment was obtained from the City of Edmonton prior to
commencement.

Smith Crossing Bridge 1 May, 2021
Soil Quality Assessment CEL-37556
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1.2 Methodology

This investigation was completed following the recommended procedures outlined in the
Canadian Standards Association (CSA) Publication Z769-00 Phase II Environmental Site
Assessment and the Alberta Environmental Site Assessment Standard (2016) provided by
Alberta Environment and Parks (AEP). These documents are considered to be the standards
for Phase II ESAs in Alberta and it is CRIMSON’s experience that investigations completed
in accordance with these documents are generally acceptable to AEP as well as major
financial institutions. It should be noted that this investigation was limited to an assessment
of soil quality and was not intended to meet all of the requirements of a Phase I ESA.

The field portion of the investigation was completed on May 13, 2021. The information
contained in this report, including all conclusions and recommendations, is subject to the
limitations presented in Section 9.

2.0 SITE DESCRIPTION

The subject site (also referred to as the bridge site) is limited to the area located immediately
underlying and/or adjacent to the Smith Crossing Bridge in the city’s Whitemud Creek
Ravine South Neighbourhood. There is no municipal address for the bridge site. However,
the shared municipal address of the lots situated immediately east and west of the subject site
is 12503 — 23 Avenue NW Edmonton, Alberta (Figures 1 and 2). All surrounding lands
within 30 meters of the bridge site are contained within the MacTaggart Sanctuary. 23
Avenue NW is situated approximately 40 metres north of the bridge site. Blackmud Creek
and Whitemud Creek intersect approximately 20 metres east of the bridge site.

The topography of the subject property is sloped to the north and south towards Whitemud
Creek. Surface water runoff is controlled by the site grading.

The closest water body to the site is the Whitemud Creek which is located immediately
adjacent to the sampling locations.

The subject property possesses a shared zoning designation of AG (Agricultural Zone) with
the property immediately to the west and A (Metropolitan Recreational Zone) with the
property immediately to the east. All surrounding properties within 50 metres of the subject
site are zoned A or AG. The on-site and surrounding land-use zonings are provided in Figure
3 (Appendix A).

Smith Crossing Bridge 2 May, 2021
Soil Quality Assessment CEL-37556
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2.1 Geology

As indicated by Kathol and McPherson (1975), the surficial geology in the general area of the
subject property is reported to be comprised of stream alluvium and/or erosional features.
These deposits are reported to consist of clay, silt, sand and or gravel. Glacio-lacustrine
deposits are also reported to be present in the general area of the subject site.

The upper bedrock underlying the subject property is reported to be the Cretaceous aged
Horseshoe Canyon Formation (also known as the Edmonton Formation). The bedrock is
reported to be comprised of highly variable layers of sandstone, siltstone and mudstone as
well as laterally continuous coal deposited in a non-marine to marginal marine environment
(AGS, 2013).

3.0 REGULATORY GUIDELINES

The Alberta Tier 1 Soil and Groundwater Remediation Guidelines, (2019) provided by AEP are
considered to be the applicable regulatory guidelines to determine impacts from trace metals in
soil. This document summarizes the regulatory requirements in Alberta and provides a site
management process for soil and groundwater contamination. Based on the current, on-site
land use, the Alberta Tier 1 Guidelines for parkland land uses have been applied to the entire
site. In addition, based on the zoning of the adjacent property to the west, the Tier 1 Guidelines
for agricultural land uses have also been applied for assessment purposes. Based on the results
of this assessment, the lowest guideline for either coarse grained or fine-grained sediments has
been provided for assessment purposes. This is considered to be a conservative measure and is
based on the limited amount of site specific geological data that is available at the time of
publication.

With regards to salinity related parameters, the Alberta Tier 1 Salt Remediation Guidelines
provided in the Alberta Tier 1 Soil and Groundwater Remediation Guidelines, (2019) are
considered to be the applicable regulatory guidelines. Based on the location of the analysed
soil samples, the guidelines for either topsoil or subsoil have been used for assessment
purposes.

4.0 METHODOLOGY
4.1 Intrusive Investigation

The intrusive portion of this investigation was completed on May 13, 2021. A total of five
boreholes were advanced using a hand auger operated by CRIMSON Staff. All of the
boreholes were drilled to approximate depths ranging between 0.5 and 1.0 mbgl and were
backfilled with drill cuttings upon completion. The completion locations of all boreholes are
provided on Figure 4 in Appendix A and borehole logs are provided in Appendix C.

Smith Crossing Bridge 3 May, 2021
Soil Quality Assessment CEL-37556
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4.2 Soil Sampling

A total of ten soil samples were collected during this assessment at the depth intervals
indicated on the borehole logs (Appendix C). At each sampling point, the soil sample for
each depth interval was placed directly into a clearly labeled polyethylene bag. Sampling
gloves were changed prior to the collection of every soil sample. Soil samples were
transported to the Element Materials Technology Canada Inc. Laboratory in Edmonton with
the appropriate chain-of-custody information. All soil samples were transported in chilled
coolers.

5.0 RESULTS OF THE INVESTIGATION
51 Stratigraphy

The soil profile observed during this investigation included varying thicknesses of fill
materials including sand, silt, organics, gravel and clay. Detailed descriptions are provided on
the borehole logs in Appendix C.

5.2 Grain-size Analyses

Two soil samples were submitted for grain size analyses during this assessment. The results
indicate that the analysed samples are classified as a mixture of fine and/or coarse grained
soils under the Alberta Tier 1 Guidelines. The results are provided on Table 1 in Appendix A
and a copy of the laboratory report is provided in Appendix D.

5.3 Chemical Analyses

The results of chemical analyses completed on the soil samples collected during this
investigation are provided on Tables 2 - 4 in Appendix B. A copy of the laboratory report is
provided in Appendix D. The results are summarized in the following subsections. With
respect to analytical samples, selection was based upon the location of the borehole, geology,
on-site observations, field screening results and professional judgment.

5.3.1 Alberta Tier 1 Trace Metals

Ten soil samples were submitted for chemical analyses of a select list of Alberta Tier 1 trace
metals. The results of the analyses are provided on Table 2 (Appendix B) and indicate that
the concentrations of the analysed parameters were below their respective, applicable Alberta
Tier 1 Guidelines.

Smith Crossing Bridge 4 May, 2021
Soil Quality Assessment CEL-37556
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5.3.2 Salinity Related Parameters

Ten soil samples were submitted for chemical analyses of a select list of salinity related
parameters during this investigation. The results of the analyses are provided on Tables 3 and
4 in Appendix B and are summarized as follows:

e The soluble conductivity values of the submitted samples ranged from 0.56 to 3.19
dS/m. The sample collected from the borehole labelled 21-02 at 0.0-0.15 mbgl is
classified as “Fair” under the Alberta Tier 1 Salt Remediation Guidelines. All of the
other analysed samples are classified as “Good” under the Alberta Tier 1 Salt
Remediation Guidelines;

e The sodium adsorption ratios (SAR) values of the submitted samples ranged from
0.3 to 4.5. The sample collected from the borehole labelled 21-04 at 1.0 mbgl is
classified as “Fair” under the Alberta Tier 1 Salt Remediation Guidelines. All of the
other analysed samples are classified as “Good” under the Alberta Tier 1 Salt
Remediation Guidelines;

e The concentrations of chloride in the analysed samples ranged from 8 mg/kg to 239
mg/kg and the soluble chloride values ranged from 15 mg/L to 465 mg/L;

e The concentrations of sodium in the analysed samples ranged from 8 mg/kg to 128
mg/kg; and

e The pH values reported for all of the samples were within the range specified in the
Alberta Tier 1 Guidelines for agricultural and/or parkland land uses.

6.0 CONCLUSIONS & RECOMMENDATIONS

The results of the analytical testing obtained for all of the samples submitted to the laboratory
during this assessment are not indicative of any impact from any of the analysed Alberta Tier
1 trace metals.

With regards to salinity related parameters, the results of the assessment are not indicative of
wide spread or severe impairment from road salt.

Based on the results of the assessment, no further assessment or remediation of the on-site fill
materials is recommended at this time.

Smith Crossing Bridge 5 May, 2021
Soil Quality Assessment CEL-37556
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7.0 QUALIFICATIONS OF THE ASSESSOR

This report was completed by Mr. Douglas Pankewich of CRIMSON Environmental
Limited. Mr. Pankewich has over twenty five years of professional and project management
experience as an environmental geologist in both the private and public sectors. He has
worked on over 500 projects including Phase I, II, and III ESAs, contaminant delineation
investigations, hydrogeological investigations and remediation projects for both soil and
groundwater. Mr. Pankewich is a graduate of Laval University and the University of Québec
at the National Institute for Scientific Research. He holds undergraduate degrees in Geology
and Geological Engineering as well as a Master of Sciences degree in Earth Sciences.

8.0 REFERENCES
1. Alberta Environment and Parks. Alberta Environmental Site Assessment Standard, 2016;

2. Alberta Geological Survey. Map 600. Bedrock Geology Map of Alberta. Edmonton,
Alberta. March, 2013;

3. City of Edmonton. Enviromnmental Site Assessment Guidebook. Edmonton, Alberta.
March, 2016;

4. CSA International Standard Z768-01. Phase I Environmental Site Assessment. Toronto,
Ontario. 2016; and

5. Kathol and McPherson. Urban Geology of Edmonton. Alberta Research Council.
Bulletin 32. Edmonton, Alberta. 1975.

Smith Crossing Bridge 6 May, 2021
Soil Quality Assessment CEL-37556
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STATEMENT OF LIMITATIONS

Subject to the following conditions and limitations, the investigation described in this report has
been conducted in a manner consistent with a reasonable level of care and skill normally
exercised by members of the health, safety and environmental consulting profession currently
practicing under similar conditions in the area:

10.

This report has been prepared for the exclusive use of the City of Edmonton. The report is
intended to provide an assessment of known or potential environmental concerns and
liabilities associated with past and current practices of the subject properties;

The report is based on data and information collected from available records, personal
interviews and a site investigation conducted by CRIMSON personnel. CRIMSON has
relied in good faith on information provided by individuals and sources noted in this report.
We accept no responsibility for any deficiency, misstatements, or inaccuracy contained in
this report as a result of omissions, misstatements, or fraudulent acts of persons interviewed;

The site investigation is based solely on the site conditions at the site at the time of the field
investigation as described in this report;

The service provided by CRIMSON in completing the investigation is intended to assist the
Client with a business decision. The liability of this site is not transferred to CRIMSON as a
result of such services, and CRIMSON does not make recommendations regarding the
purchase, sale or investment of the property;

The scope of the investigation described in this report has been limited by the budget set for
the investigation in our contract. The scope of the investigation has been reasonable having
regard to that budget constraint;

The investigation described in this report has relied upon information provided by third
parties concerning the history of the site. Except as stated in this report, we have not made
an independent verification of such historical information;

The investigation described in this report has been made in the context of existing
government regulations generally promulgated at the date of this report. The investigation
did not take account of any government regulations not in effect or not generally
promulgated at the date of this report;

Where indicated or implied in this report, or where mandated by the condition of the site and
its attendant structures, the conclusions of this report are based on visual observation of the
site and a limited amount of sampling. The conclusions of this report do not apply to any
areas of the site not available for inspection or areas not sampled;

The investigation was limited in scope. As such, the potential remains for the presence of
unknown, unidentified, or unforeseen surface or subsurface contamination. If further
evidence suggests potential contamination, a follow-up investigation including sampling and
analysis would be recommended; and

This report is intended for the exclusive use of the company, organization or individual to
whom it is addressed. It may not be used or relied upon in any manner whatsoever, or for
any purpose whatsoever, by any other party. The Consultant makes no representation of fact
or opinion of any nature whatsoever to any person or entity other than the company,
organization or individual to whom this report is addressed.

Smith Crossing Bridge 7 May, 2021
Soil Quality Assessment CEL-37556



10.0 CLOSURE

CRIMSON

ENVIRONMENTAL LIMITED

We trust that this report meets with your current requirements. Should you have any
questions or concerns please do not hesitate to contact the undersigned.

Respectfully Submitted,

CRIMSON Environmental Limited

Douglas Pankewich, M.Sc., P.Geol., P.Eng.

Geological Engineer

Smith Crossing Bridge
Soil Quality Assessment

PERMIT TO PRA
CRIMSON ENVIRONMENTEIEPEJTED

RM BIGNATURE:

RAM APEGA ID #: s32 S-V
DATE: / vra A2 20
FT’ER Ml};ﬂg;ﬂBER : P008305
Geoscloniss of Alberta (AEg ™
May, 2021
CEL-37556
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Appendix B

Tables



Table 1. Grain Size Data

Particle Size Detection Limit Units Analytical Results
21-01 21-05
@1.0m @10m

% Sand 1.0 % 61.0 50.0

% Silt 1.0 % 21.0 24.0

% Clay 1.0 % 18.0 26.0
Texture - - Sandy Loam Sandy Clay Loam

25 U7 L - - Coarse Fine/Coarse

Classification




Table 2. Soil Analytical Chemistry - Alberta Tier | Trace Metals

Parameter Sample - Analytical Results Regulatory Guideline®
21-01 21-02 21-03 21-04 21-05 Agriicultural Residential / Parkland
@00-015m] @10m |@00-015m] @05m |@00-015m @10m |@00-015m @10m |@00-015m @10m Lemel Uz ez Uz
Total Antimony (Sb) 0.3 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.3 0.5 20 20
Total Arsenic (As) 5.7 7.2 7.4 7.0 7.0 7.3 75 9.0 6.9 53 17 17
Total Barium (Ba) 165 185 183 132 195 178 184 181 181 176 750 500
Total Beryllium (Be) 0.4 0.5 0.6 0.4 0.5 0.6 0.6 0.5 0.4 0.7 5 5
Boron (B), Sat. Paste Ext. 0.06 0.15 <0.5 <0.5 <0.05 0.06 0.07 0.1 0.07 <0.5 14 3.3
Total Cadmium (Cd) 0.2 0.21 0.22 0.15 0.24 0.23 0.24 0.22 0.23 0.25 10 10
Total Chromium (Cr) 12 10.5 8.6 6.8 9.9 9.7 8.5 10.5 9.2 9.3 64 64
Hex. Chromium (Cr 6+) 0.1 0.1 <0.05 0.1 0.08 0.05 0.1 0.1 0.1 0.07 0.4 0.4
Total Cobalt (Co) 7.2 7.6 8.3 6.8 8.6 8.2 8.9 7.5 7.3 7.4 20 20
Total Copper (Cu) 11.6 12.9 16 10 16.8 15.6 171 13.8 14.2 20 63 63
Total Lead (Pb) 26.9 25.4 10 7.2 125 12.6 9.6 171 11.9 17 70 140
Total Mercury (Hg) <0.05 <0.05 <0.05 <0.05 0.05 0.05 <0.05 <0.05 <0.05 0.05 6.6 6.6
Total Molybdenum (Mo) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4 4
Total Nickel (Ni) 16.8 19.7 20 15.7 20.3 20.6 20.5 19.9 17 171 45 45
Total Selenium (Se) <0.3 <0.3 0.3 <0.3 0.3 0.3 0.3 0.3 <0.3 0.4 1 1
Total Silver (Ag) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 20 20
Total Thallium (TI) 0.12 0.14 0.16 0.13 0.17 0.16 0.17 0.15 0.14 0.18 1 1
Total Tin (Sn) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 5 5
Total Uranium (U) 0.9 1.3 1.6 11 1.5 1.5 1.5 1.1 1.2 23 23 23
Total Vanadium (V) 16.2 14.4 14.2 11.6 15.2 14.7 14.6 16 13.7 15.3 130 130
Total Zinc (Zn) 59 59 63 47 71 66 68 63 62 60 250 250
Notes:
1. All values expressed as parts-per-million (ppm). Mg/kg for all analyses except boron by sat. paste which is expressed as mg/L;
2. Alberta Tier 1 Soil and Ground\ R diation Guideli 2019;
3. -- = Sample not analysed for this parameter;

4. NG = No guideline provided by AEP; and
5. Values (if any) which exceed the applicable Alberta Tier 1 Guideline are highlighted. Orange Highlight is solely due to detection limit.



Table 3. Topsoil Analytical Chemistry - Salinity Related Parameters

Analytical Parameter Units Samples - Analytical Results Regulatory Guidelines
21-01 21-02 21-03 21-04 21-05 Alberta Tier 1 Salt Remediation Guidelines for Subsoil ' élﬁirta Tier 1
@00-0.15m|@0.0-0.15m|@0.0-0.15m|@0.0-015m|@0.0-0.15m Good Fair Poor Unsuitable Com“'m:'r';‘;fgnd
Uses®
Soluble Conductivity (Sat. Paste) dS/m 0.94 3.19 1.08 0.62 1.96 <2 2-4 4-8 >8 4
Sodium Adsorption Ratio N/A 2.0 1.8 23 0.3 1.9 <4 4-8 8-12 >12 12
% Saturation % 62 54 58 57 54 - - - - -
Calcium mg/kg 62.4 286 58.6 47.9 121 - - - - -
Magnesium mg/kg 11.3 63.6 10.7 9.8 29 - - - - -
Sodium mg/kg 51 95 55 8 66 - - = = -
Potassium mg/kg 27 49 15 16 18 - - - - =
Chloride mg/L 26 95 61 28 248 - - = = -
Chloride mg/kg 16 51 35 16 135 - - - - -
Sulfate (SO4) mg/kg 29.3 908 166 39.8 233 - - - - -
TGR T/ac <0.1 <0.1 <0.1 <0.1 <0.1 - - - - -
Soluble (CaCl,) pH pH 71 7.7 7.5 7.6 7.6 - - - - 6.0t0 8.5
Table 4. Subsoil Analvtical Chemistrv - Salinitv Related Parameters
Analytical Parameter Units Samples - Analytical Results Regulatory Guidelines
21-01 21-02 21-03 21-04 21-05 Alberta Tier 1 Salt Remediation Guidelines for Subsoil ' Alberta Tier 1
@10m @05m @10m @10m @10m Good Fair Poor Unsuitable Cfm“'n‘t'r';‘;f[‘; g
Uses®
Soluble Conductivity (Sat. Paste) dS/m 0.56 217 1.41 0.76 25 <3 3-5 5-10 >10 4
Sodium Adsorption Ratio N/A 0.7 1.5 2.8 4.5 3.9 <4 4-8 8-12 >12 12
% Saturation % 51 42 55 50 51 - - - - =
Calcium mg/kg 36.4 120 70.6 23.3 115 - - = = -
Magnesium mg/kg 7.7 30 13.8 3.6 25 - - - - -
Sodium mg/kg 12 46 72 63 128 - - - = -
Potassium mg/kg 10 21 12 7 19 - - - - -
Chloride mg/L 15 254 138 43 465 - - - - -
Chloride mg/kg 8 106 76 22 239 - - = = -
Sulfate (SO4) mg/kg 31.1 262 203 29.7 276 - - = = -
TGR Tlac <0.1 <0.1 <0.1 <0.1 <0.1 - - - - -
Soluble (CaCl,) pH pH 7.3 7.5 7.6 7.6 8.1 - - - - 6.0t0 8.5

Notes:

1. AEP. Alberta Tier 1 Salt Remediation Guidelines, 2019. Guideline for topsoil or subsoil provided as indicated;
2. Alberta Tier 1 Soil and Groundwater Remediation Guidelines, 2019. Commercial and/or industrial land uses; and

3. --=No Standard Provided by AEP.




Appendix C

Borehole Logs



PROJECT: Soil Quality Assessment |CLIENT: City of Edmonton

TESTHOLE NO: 21-01

LOCATION: Smith Crossing Bridge, Edmonton, AB

PROJECT NO.: CEL-37556

ENVIRONMENTAL BOREHOLE LOGS CEL-37556 2021.GPJ UMA.GDT PRINT: 5/22/21 By:pankewich@shaw.ca

CONTRACTOR: CRIMSON Environmental Limited | METHOD: Solid Stem ELEVATION (m):
SAMPLE TYPE Bcrrs [[[JsHELBY TUBE ~ [X]SPLIT SPOON HBuLk [/INoRecovery  [J[]core
BACKFILL TYPE [l zenToNITE [ ]GRAVEL [T sLoucH faJGROUT [Z]cuTTINGS [-]sAND
g g
€ |29 2 B €
= -
= SEl B SOIL DESCRIPTION = COMMENTS | &
o o(<Y| = L= ]
o |(@m o =Z| v =)
(%] 2] ® Vapour Concentration®
(ppm)
100 1000 10000
L0 FILL, fine sand, silty, clayey, compact, moist, brown. . 1 . : : ]
-_1 | I e Y e 1 i
B End of borehole at 1.0 metre below ground level. i
- Borehole backfilled with drill cuttings to surface. E
i All details provided on this borehole log are approximate. ]
I N OO O 5]
I A 3
I O OO0 O A 4]
:—5 ...... 5_:
S 00 0 M o 8 -
I N OO PUOOR O O 7]
[ 8 : : i
LOGGED BY: DP COMPLETION DEPTH: 1.00 m
REVIEWED BY: DP COMPLETION DATE: 5/13/21
PROJECT MANAGER: Pankewich Page 1 of 1




PROJECT: Soil Quality Assessment |CLIENT: City of Edmonton

TESTHOLE NO: 21-02

LOCATION: Smith Crossing Bridge, Edmonton, AB

PROJECT NO.: CEL-37556

ENVIRONMENTAL BOREHOLE LOGS CEL-37556 2021.GPJ UMA.GDT PRINT: 5/22/21 By:pankewich@shaw.ca

CONTRACTOR: CRIMSON Environmental Limited | METHOD: Solid Stem ELEVATION (m):
SAMPLE TYPE Bcrrs [[[JsHELBY TUBE ~ [X]SPLIT SPOON HBuLk [/INoRecovery  [J[]core
BACKFILL TYPE [l zenToNITE [ ]GRAVEL [T sLoucH faJGROUT [Z]cuTTINGS [-]sAND
g g
€ |29 2 B €
= -
= SEl B SOIL DESCRIPTION = COMMENTS | &
o o(<Y| = L= ]
o |(@m o =Z| v =)
(%] 2] ® Vapour Concentration®
(ppm)
100 1000 10000
L0 FILL, fine sand, silty, clayey, compact, wet, brown. . 1 . : : ]
i 0 | ]
5 End of borehole at 0.5 metre below ground level (Auger Refusal). i
- Borehole backfilled with drill cuttings to surface. E
i All details provided on this borehole log are approximate. i
_1 ....................... 1 —
I N OO O 5]
I A 3
I O OO0 O A 4]
:—5 ...... 5_:
S 00 0 M o 8 -
I N OO PUOOR O O 7]
[ 8 : : i
LOGGED BY: DP COMPLETION DEPTH: 0.50 m
REVIEWED BY: DP COMPLETION DATE: 5/13/21
PROJECT MANAGER: Pankewich Page 1 of 1




PROJECT: Soil Quality Assessment |CLIENT: City of Edmonton

TESTHOLE NO: 21-03

LOCATION: Smith Crossing Bridge, Edmonton, AB

PROJECT NO.: CEL-37556

ENVIRONMENTAL BOREHOLE LOGS CEL-37556 2021.GPJ UMA.GDT PRINT: 5/22/21 By:pankewich@shaw.ca

CONTRACTOR: CRIMSON Environmental Limited | METHOD: Solid Stem ELEVATION (m):
SAMPLE TYPE Bcrrs [[[JsHELBY TUBE ~ [X]SPLIT SPOON HBuLk [/INoRecovery  [J[]core
BACKFILL TYPE [l zenToNITE [ ]GRAVEL [T sLoucH faJGROUT [Z]cuTTINGS [-]sAND
g g
€ |29 2 B €
= -
= SEl B SOIL DESCRIPTION = COMMENTS | &
o o(<Y| = L= ]
o |(@m o =Z| v =)
(%] 2] ® Vapour Concentration®
(ppm)
100 1000 10000
L0 FILL, fine sand, silty, clayey, compact, moist, brown. . 1 . : : ]
-_1 | I e Y e 1 i
B End of borehole at 1.0 metre below ground level. i
- Borehole backfilled with drill cuttings to surface. E
i All details provided on this borehole log are approximate. ]
I N OO O 5]
I A 3
I O OO0 O A 4]
:—5 ...... 5_:
S 00 0 M o 8 -
I N OO PUOOR O O 7]
[ 8 : : i
LOGGED BY: DP COMPLETION DEPTH: 1.00 m
REVIEWED BY: DP COMPLETION DATE: 5/13/21
PROJECT MANAGER: Pankewich Page 1 of 1




PROJECT: Soil Quality Assessment |CLIENT: City of Edmonton

TESTHOLE NO: 21-04

LOCATION: Smith Crossing Bridge, Edmonton, AB

PROJECT NO.: CEL-37556

ENVIRONMENTAL BOREHOLE LOGS CEL-37556 2021.GPJ UMA.GDT PRINT: 5/22/21 By:pankewich@shaw.ca

CONTRACTOR: CRIMSON Environmental Limited | METHOD: Solid Stem ELEVATION (m):
SAMPLE TYPE Bcrrs [[[JsHELBY TUBE ~ [X]SPLIT SPOON HBuLk [/INoRecovery  [J[]core
BACKFILL TYPE [l zenToNITE [ ]GRAVEL [T sLoucH faJGROUT [Z]cuTTINGS [-]sAND
g g
€ |29 2 B €
= -
XSS SOIL DESCRIPTION g COMMENTS |
o o(<Y| = L= ]
[~ @) | P a
(%] 2] ® Vapour Concentration®
(ppm)
100 1000 10000
L0 FILL, fine sand, clayey, silty, trace gravel, compact, moist, brown. . 1 : : : i
-_1 | I e Y e 1 i
B End of borehole at 1.0 metre below ground level. i
- Borehole backfilled with drill cuttings to surface. E
i All details provided on this borehole log are approximate. ]
I N OO O 5]
I A 3
I O OO0 O A 4]
:—5 ...... 5_:
S 00 0 M o 8 -
I N OO PUOOR O O 7]
-8 .
LOGGED BY: DP COMPLETION DEPTH: 1.00 m
REVIEWED BY: DP COMPLETION DATE: 5/13/21
PROJECT MANAGER: Pankewich Page 1 of 1




PROJECT: Soil Quality Assessment |CLIENT: City of Edmonton

TESTHOLE NO: 21-05

LOCATION: Smith Crossing Bridge, Edmonton, AB

PROJECT NO.: CEL-37556

ENVIRONMENTAL BOREHOLE LOGS CEL-37556 2021.GPJ UMA.GDT PRINT: 5/22/21 By:pankewich@shaw.ca

CONTRACTOR: CRIMSON Environmental Limited | METHOD: Solid Stem ELEVATION (m):
SAMPLE TYPE Bcrrs [[[JsHELBY TUBE ~ [X]SPLIT SPOON HBuLk [/INoRecovery  [J[]core
BACKFILL TYPE [l zenToNITE [ ]GRAVEL [T sLoucH faJGROUT [Z]cuTTINGS [-]sAND
g g
€ |29 2 B €
= -
XSS SOIL DESCRIPTION g COMMENTS |
o o(<Y| = L= ]
[~ @) | P a
(%] 2] ® Vapour Concentration®
(ppm)
100 1000 10000
L0 FILL, fine sand, clayey, silty, trace gravel, compact, moist, brown. . 1 : : : i
-_1 | I e Y e 1 i
B End of borehole at 1.0 metre below ground level. i
- Borehole backfilled with drill cuttings to surface. E
i All details provided on this borehole log are approximate. ]
I N OO O 5]
I A 3
I O OO0 O A 4]
:—5 ...... 5_:
S 00 0 M o 8 -
I N OO PUOOR O O 7]
-8 .
LOGGED BY: DP COMPLETION DEPTH: 1.00 m
REVIEWED BY: DP COMPLETION DATE: 5/13/21
PROJECT MANAGER: Pankewich Page 1 of 1
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Laboratory Reports



Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T. +1(780) 438-5522
F: +1(780) 434-8586

E: info.Edmonton@element.com

W: www.element.com

® clement

Report Transmission Cover Page

Bill To: Crimson Environmental Ltd. Project ID: CEL-37556 LotiD: 1492578
#24-314 - 222 Baseline Road Project Name: Smith Crossing Control Number:
Sherwood Park, AB, Canada  Project Location: Date Received: May 14, 2021
T8H 1S8 LSD: Date Reported: May 20, 2021
Attn:  Accounts Payable P.O. Report Number: 2623438

Sampled By: DP
Company: Crimson

Proj. Acct. code:

Contact Company

Address

Danielle Hutson

Crimson Environmental Ltd.

Edmotnon, AB null

Phone: (555) 555-5555 Fax:
Email: danielle.hutson@element.com
Delivery Format Deliverabl
Email - Merge Reports PDF Invoice

Doug Pankewich

Crimson Environmental Ltd.

#24 -314 - 222 Baseline Road
Sherwood Park, AB T8H 1S8

Phone: (780) 719-4959 Fax:

Email:  pankewich@shaw.ca
Delivery Format Deliverables
Email - Merge Reports PDF COC/COA
Email - Merge Reports PDF Invoice
Email - Multiple Reports By Agreement PDF COC / Test Report
Email - Single Report Legacy Crosstab in CSV Test Report

Notes To Clients:

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.
If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

Terms and Conditions: https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T. +1(780) 438-5522
F: +1(780) 434-8586

Page 1 of 11

E: info.Edmonton@element.com

W: www.element.com

Analytical Report

Bill To: Crimson Environmental Ltd. Project ID: CEL-37556 LotiD: 1492578
#24-314 - 222 Baseline Road Project Name: Smith Crossing Control Number:
Sherwood Park, AB, Canada  Project Location: Date Received: May 14, 2021
T8H 158 LSD: Date Reported: May 20, 2021
Attn: - Accounts Payable P.O.: Report Number: 2623438
Sampled By: DP Proj. Acct. code:
Company: Crimson
Reference Number 1492578-1 1492578-2 1492578-3
Sample Date May 13, 2021 May 13, 2021 May 13, 2021
Sample Time NA NA NA
Sample Location
Sample Description 21-01/0.0-0.15/m 21-01/1.0/m 21-02/0.0-0.15/m
Matrix Soil Soil Soil
Analyte Units Results Results Results N°mi""|’_'ir2§tec“°"
Metals Strong Acid Digestion
Boron Saturated Paste mg/L 0.06 0.15 <0.5 0.05
Antimony Strong Acid Extractable mg/kg 0.3 0.4 0.4 0.2
Arsenic Strong Acid Extractable mg/kg 5.7 7.2 7.4 0.2
Barium Strong Acid Extractable mg/kg 165 185 183 1
Beryllium Strong Acid Extractable mg/kg 0.4 0.5 0.6 0.1
Cadmium Strong Acid Extractable mg/kg 0.20 0.21 0.22 0.01
Chromium Strong Acid Extractable mg/kg 12.0 10.5 8.6 0.5
Cobalt Strong Acid Extractable mg/kg 7.2 7.6 8.3 0.1
Copper Strong Acid Extractable mg/kg 11.6 12.9 16.0 1
Lead Strong Acid Extractable mg/kg 26.9 254 10.0 0.1
Mercury Strong Acid Extractable mg/kg <0.05 <0.05 <0.05 0.05
Molybdenum Strong Acid Extractable mg/kg <1.0 <1.0 <1.0 1
Nickel Strong Acid Extractable mg/kg 16.8 19.7 20.0 0.5
Selenium Strong Acid Extractable mg/kg <0.3 <0.3 0.3 0.3
Silver Strong Acid Extractable mg/kg <0.10 <0.10 <0.10 0.1
Thallium Strong Acid Extractable mg/kg 0.12 0.14 0.16 0.05
Tin Strong Acid Extractable mg/kg <1.0 <1.0 <1.0 1
Uranium Strong Acid Extractable mg/kg 0.9 1.3 1.6 0.5
Vanadium Strong Acid Extractable mg/kg 16.2 14.4 14.2 0.1
Zinc Strong Acid Extractable mg/kg 59 59 63 1
Salinity
Electrical Conductivity Saturated Paste dS/m 0.94 0.56 3.19 0.01
SAR Saturated Paste 2.0 0.7 1.8
% Saturation % 62 51 54
Calcium Saturated Paste mg/kg 62.4 36.4 286
Magnesium Saturated Paste mg/kg 11.3 7.7 63.6
Sodium Saturated Paste mg/kg 51 12 95
Potassium Saturated Paste mg/kg 27 10 49
Chloride Saturated Paste mg/L 26 15 95 2
Chloride Saturated Paste mg/kg 16 8 51
Sulfate (SO4) Saturated Paste mg/kg 29.3 31.1 908
TGR Saturated Paste Tl/ac <0.1 <0.1 <0.1
Soil Acidity
pH 1:2 Soil:CaCl2 sol. pH 71 7.3 7.7
Water Soluble Parameters
Chromium (V1) Dry Weight mg/kg 0.1 0.1 <0.05 0.05

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

T: +1(780) 438-5522
F: +1(780) 434-8586
E: info.Edmonton@element.com
W: www.element.com

Page 2 of 11

Analytical Report

Bill To: Crimson Environmental Ltd. Project ID: CEL-37556 LotiD: 1492578
#24-314 - 222 Baseline Road Project Name: Smith Crossing Control Number:
Sherwood Park, AB, Canada  Project Location: Date Received: May 14, 2021
T8H 158 LSD: Date Reported: May 20, 2021
Attn:  Accounts Payable P.O.: Report Number: 2623438
Sampled By: DP Proj. Acct. code:
Company: Crimson
Reference Number 1492578-2 1492578-10
Sample Date May 13, 2021 May 13, 2021
Sample Time NA NA
Sample Location
Sample Description 21-01/1.0/m 21-05/1.0/m
Matrix Soil Soil
Analyte Units Results Results Results N°mi"'°|‘_'ir2;’teai°"
Physical and Aggregate Properties
Texture Sandy Loam Sandy Clay Loam
Sand 50 ym - 2 mm % by weight 61 50 0.1
Silt 2 ym - 50 um % by weight 21 24 0.1
Clay <2 pm % by weight 18 26 0.1

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions



® clement

Element

7217 Roper Road NW

Edmonton, Alberta
T6B 3J4, Canada

T. +1(780) 438-5522

F: +1(780) 434-8586
E: info.Edmonton@element.com
W: www.element.com

Page 3 of 11

Analytical Report

Bill To: Crimson Environmental Ltd. Project ID: CEL-37556 LotiD: 1492578
#24-314 - 222 Baseline Road Project Name: Smith Crossing Control Number:
Sherwood Park, AB, Canada  Project Location: Date Received: May 14, 2021
T8H 158 LSD: Date Reported: May 20, 2021
Attn: - Accounts Payable P.O.: Report Number: 2623438
Sampled By: DP Proj. Acct. code:
Company: Crimson
Reference Number 1492578-4 1492578-5 1492578-6
Sample Date May 13, 2021 May 13, 2021 May 13, 2021
Sample Time NA NA NA
Sample Location
Sample Description 21-02/0.5/m 21-03/0.0-0.15/ m 21-03/1.0/m
Matrix Soil Soil Soll
Analyte Units Results Results Results N°mi"7_'ir2ifte°ﬁ°"
Metals Strong Acid Digestion
Boron Saturated Paste mg/L <0.5 <0.05 0.06 0.05
Antimony Strong Acid Extractable mg/kg 0.3 0.4 0.4 0.2
Arsenic Strong Acid Extractable mg/kg 7.0 7.0 7.3 0.2
Barium Strong Acid Extractable mg/kg 132 195 178 1
Beryllium Strong Acid Extractable mg/kg 0.4 0.5 0.6 0.1
Cadmium Strong Acid Extractable mg/kg 0.15 0.24 0.23 0.01
Chromium Strong Acid Extractable mg/kg 6.8 9.9 9.7 0.5
Cobalt Strong Acid Extractable mg/kg 6.8 8.6 8.2 0.1
Copper Strong Acid Extractable mg/kg 10.0 16.8 15.6 1
Lead Strong Acid Extractable mg/kg 7.2 12.5 12.6 0.1
Mercury Strong Acid Extractable mg/kg <0.05 0.05 0.05 0.05
Molybdenum Strong Acid Extractable mg/kg <1.0 <1.0 <1.0 1
Nickel Strong Acid Extractable mg/kg 15.7 20.3 20.6 0.5
Selenium Strong Acid Extractable mg/kg <0.3 0.3 0.3 0.3
Silver Strong Acid Extractable mg/kg <0.10 <0.10 <0.10 0.1
Thallium Strong Acid Extractable mg/kg 0.13 0.17 0.16 0.05
Tin Strong Acid Extractable mg/kg <1.0 <1.0 <1.0 1
Uranium Strong Acid Extractable mg/kg 1.1 1.5 1.5 0.5
Vanadium Strong Acid Extractable mg/kg 11.6 15.2 14.7 0.1
Zinc Strong Acid Extractable mg/kg 47 71 66 1
Salinity
Electrical Conductivity Saturated Paste dS/m 217 1.08 1.41 0.01
SAR Saturated Paste 1.5 2.3 2.8
% Saturation % 42 58 55
Calcium Saturated Paste mg/kg 120 58.6 70.6
Magnesium Saturated Paste mg/kg 30 10.7 13.8
Sodium Saturated Paste mg/kg 46 55 72
Potassium Saturated Paste mg/kg 21 15 12
Chloride Saturated Paste mg/L 254 61 138 2
Chloride Saturated Paste mg/kg 106 35 76
Sulfate (SO4) Saturated Paste mg/kg 262 166 203
TGR Saturated Paste T/ac <0.1 <0.1 <0.1
Soil Acidity
pH 1:2 Soil:CaCl2 sol. pH 7.5 7.5 7.6
Water Soluble Parameters
Chromium (VI) Dry Weight mg/kg 0.10 0.08 0.05 0.05

Terms and Conditions: https://www.element.com/terms/terms-and-conditions
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Analytical Report

Bill To: Crimson Environmental Ltd. Project ID: CEL-37556 LotiD: 1492578
#24-314 - 222 Baseline Road Project Name: Smith Crossing Control Number:
Sherwood Park, AB, Canada  Project Location: Date Received: May 14, 2021
T8H 158 LSD: Date Reported: May 20, 2021
Attn: - Accounts Payable P.O.: Report Number: 2623438
Sampled By: DP Proj. Acct. code:
Company: Crimson
Reference Number 1492578-7 1492578-8 1492578-9
Sample Date May 13, 2021 May 13, 2021 May 13, 2021
Sample Time NA NA NA
Sample Location
Sample Description 21-04/0.0-0.15/m 21-04/1.0/m 21-05/0.0-0.15/m
Matrix Soil Soil Soll
Analyte Units Results Results Results N°mi"7_'ir2ifte°ﬁ°"
Metals Strong Acid Digestion
Boron Saturated Paste mg/L 0.07 0.10 0.07 0.05
Antimony Strong Acid Extractable mg/kg 0.4 0.4 0.3 0.2
Arsenic Strong Acid Extractable mg/kg 7.5 9.0 6.9 0.2
Barium Strong Acid Extractable mg/kg 184 181 181 1
Beryllium Strong Acid Extractable mg/kg 0.6 0.5 0.4 0.1
Cadmium Strong Acid Extractable mg/kg 0.24 0.22 0.23 0.01
Chromium Strong Acid Extractable mg/kg 8.5 10.5 9.2 0.5
Cobalt Strong Acid Extractable mg/kg 8.9 7.5 7.3 0.1
Copper Strong Acid Extractable mg/kg 171 13.8 14.2 1
Lead Strong Acid Extractable mg/kg 9.6 171 11.9 0.1
Mercury Strong Acid Extractable mg/kg <0.05 <0.05 <0.05 0.05
Molybdenum Strong Acid Extractable mg/kg <1.0 <1.0 <1.0 1
Nickel Strong Acid Extractable mg/kg 20.5 19.9 17.0 0.5
Selenium Strong Acid Extractable mg/kg 0.3 0.3 <0.3 0.3
Silver Strong Acid Extractable mg/kg <0.10 <0.10 <0.10 0.1
Thallium Strong Acid Extractable mg/kg 0.17 0.15 0.14 0.05
Tin Strong Acid Extractable mg/kg <1.0 <1.0 <1.0 1
Uranium Strong Acid Extractable mg/kg 1.5 1.1 1.2 0.5
Vanadium Strong Acid Extractable mg/kg 14.6 16.0 13.7 0.1
Zinc Strong Acid Extractable mg/kg 68 63 62 1
Salinity
Electrical Conductivity Saturated Paste dS/m 0.62 0.76 1.96 0.01
SAR Saturated Paste 0.3 4.5 1.9
% Saturation % 57 50 54
Calcium Saturated Paste mg/kg 47.9 23.3 121
Magnesium Saturated Paste mg/kg 9.8 3.6 29.0
Sodium Saturated Paste mg/kg 8 63 66
Potassium Saturated Paste mg/kg 16 7 18
Chloride Saturated Paste mg/L 28 43 248 2
Chloride Saturated Paste mg/kg 16 22 135
Sulfate (SO4) Saturated Paste mg/kg 39.8 29.7 233
TGR Saturated Paste T/ac <0.1 <0.1 <0.1
Soil Acidity
pH 1:2 Soil:CaCl2 sol. pH 7.6 7.6 7.6
Water Soluble Parameters
Chromium (VI) Dry Weight mg/kg 0.1 0.1 0.1 0.05

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions
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Analytical Report

Bill To: Crimson Environmental Ltd. Project ID: CEL-37556 LotiD: 1492578
#24-314 - 222 Baseline Road Project Name: Smith Crossing Control Number:
Sherwood Park, AB, Canada  Project Location: Date Received: May 14, 2021
T8H 158 LSD: Date Reported: May 20, 2021
Attn: - Accounts Payable P.O.: Report Number: 2623438
Sampled By: DP Proj. Acct. code:
Company: Crimson
Reference Number 1492578-10
Sample Date May 13, 2021
Sample Time NA
Sample Location
Sample Description 21-05/1.0/m
Matrix Soil
Analyte Units Results Results Results N°mi"7_'ir2iftec“°"
Metals Strong Acid Digestion
Boron Saturated Paste mg/L <0.5 0.05
Antimony Strong Acid Extractable mg/kg 0.5 0.2
Arsenic Strong Acid Extractable mg/kg 5.3 0.2
Barium Strong Acid Extractable mg/kg 176 1
Beryllium Strong Acid Extractable mg/kg 0.7 0.1
Cadmium Strong Acid Extractable mg/kg 0.25 0.01
Chromium Strong Acid Extractable mg/kg 9.3 0.5
Cobalt Strong Acid Extractable mg/kg 7.4 0.1
Copper Strong Acid Extractable mg/kg 20.0 1
Lead Strong Acid Extractable mg/kg 17.0 0.1
Mercury Strong Acid Extractable mg/kg 0.05 0.05
Molybdenum Strong Acid Extractable mg/kg <1.0 1
Nickel Strong Acid Extractable mg/kg 171 0.5
Selenium Strong Acid Extractable mg/kg 0.4 0.3
Silver Strong Acid Extractable mg/kg <0.10 0.1
Thallium Strong Acid Extractable mg/kg 0.18 0.05
Tin Strong Acid Extractable mg/kg <1.0 1
Uranium Strong Acid Extractable mg/kg 23 0.5
Vanadium Strong Acid Extractable mg/kg 15.3 0.1
Zinc Strong Acid Extractable mg/kg 60 1
Salinity
Electrical Conductivity Saturated Paste dS/m 2.50 0.01
SAR Saturated Paste 3.9
% Saturation % 51
Calcium Saturated Paste mg/kg 115
Magnesium Saturated Paste mg/kg 25
Sodium Saturated Paste mg/kg 128
Potassium Saturated Paste mg/kg 19
Chloride Saturated Paste mg/L 465 2
Chloride Saturated Paste mg/kg 239
Sulfate (SO4) Saturated Paste mg/kg 276
TGR Saturated Paste T/ac <0.1
Soil Acidity
pH 1:2 Soil:CaCl2 sol. pH 8.1
Water Soluble Parameters
Chromium (VI) Dry Weight mg/kg 0.07 0.05

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions
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Analytical Report

Bill To: Crimson Environmental Ltd. Project ID: CEL-37556 LotiD: 1492578
#24-314 - 222 Baseline Road Project Name: Smith Crossing Control Number:
Sherwood Park, AB, Canada  Project Location: Date Received: May 14, 2021
T8H 1S8 LSD: Date Reported: May 20, 2021
Attn:  Accounts Payable P.O.: Report Number: 2623438
Sampled By: DP Proj. Acct. code:

Company: Crimson

Bo Moz

Benjamin Morris, B.Sc

Operations Manager

Data have been validated by Analytical Quality Control and Element’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.

Approved by:

Terms and Conditions: https://www.element.com/terms/terms-and-conditions
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Quality Control

Bill To: Crimson Environmental Ltd.
#24-314 - 222 Baseline Road
Sherwood Park, AB, Canada

T8H 1S8
Attn:  Accounts Payable

Sampled By: DP

Company: Crimson

Project ID: CEL-37556 Lot D: 1492578
Project Name: Smith Crossing Control Number:

Project Location: Date Received: May 14, 2021
LSD: Date Reported: May 20, 2021
P.O.: Report Number: 2623438

Proj. Acct. code:

Metals Strong Acid Digestion

Blanks Units
Boron mg/L
Antimony ug/L
Arsenic ug/L
Barium ug/L
Beryllium ug/L
Cadmium ug/L
Chromium ug/L
Cobalt ug/L
Copper ug/L
Lead ug/L
Mercury ug/L
Molybdenum ug/L
Nickel ug/L
Selenium ug/L
Silver ug/L
Thallium ug/L
Tin ug/L
Uranium ug/L
Vanadium ug/L
Zinc ug/L

Date Acquired: May 17, 2021

Client Sample Replicates Units
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg
Cadmium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg
Molybdenum mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Thallium mg/kg
Tin mg/kg
Uranium mg/kg
Vanadium mg/kg
Zinc mg/kg

Date Acquired: May 17, 2021

Control Sample Units

Antimony mg/kg

Measured Lower Limit Upper Limit
0.014 -0.05 0.07
0.00346307 -0.1 0.2
-0.000251214 -0.2 0.2
0.07209 -1 1
0.00685682 -0.1 0.1
0.000680647 -0.01 0.01
-0.00485292 -0.5 0.5
-0.00592412 -0.1 0.1
0.0423679 -0.6 1.2
0.0439675 -5.0 5.0
0.000876771 -0.04 0.04
0.00413824 -1.0 1.0
0.0449025 -0.4 0.7
0.00682215 -0.3 0.3
0.000185165 -0.09 0.14
0.0113413 -0.04 0.04
0.00955578 -0.4 0.4
0.00394158 -0.5 0.5
0.0282704 -0.1 0.1
0.257213 -1 1

Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria

<0.2 <0.2 20 0.4

3.6 3.0 20 0.4

120 117 20 2

0.2 0.2 20 0.2

0.06 0.06 20 0.02

9.8 8.4 20 1.1

34 3.1 20 0.2

3.2 3.0 20 2.2

6.5 6.2 20 0.2

<0.05 <0.05 20 0.05

<1.0 <1.0 20 2.2

7.6 6.5 20 1.1

<0.3 <0.3 20 0.7

<0.10 <0.10 20 0.22

0.06 0.05 20 0.11

<1.0 <1.0 20 2.2

<0.5 <0.5 20 1.1

19.7 18.4 20 0.2

26 24 20 2
Measured Lower Limit Upper Limit
38.7 37.8 422

Passed QC
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

Passed QC
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

Passed QC
yes

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions
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Quality Control

Bill To:

Attn:
Sampled By:
Company:

Crimson Environmental Ltd.
#24-314 - 222 Baseline Road
Sherwood Park, AB, Canada
T8H 1S8

Accounts Payable

DP

Crimson

Project ID: CEL-37556
Project Name: Smith Crossing
Project Location:

LSD:

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:
Date Received:
Date Reported:
Report Number:

1492578

May 14, 2021
May 20, 2021
2623438

Metals Strong Acid Digestion - Continued

Control Sample Units
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg
Cadmium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg
Molybdenum mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Thallium mg/kg
Tin mg/kg
Uranium mg/kg
Vanadium mg/kg
Zinc mg/kg

Date Acquired: May 17, 2021
Antimony mg/kg
Arsenic mg/kg
Barium mg/kg
Beryllium mg/kg
Cadmium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Lead mg/kg
Mercury mg/kg
Molybdenum mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Thallium mg/kg
Tin mg/kg
Uranium mg/kg
Vanadium mg/kg
Zinc mg/kg

Date Acquired: May 17, 2021

Physical and Aggregate Properties
Control Sample Units

Sand % by weight

Clay % by weight

<50 um % by weight

Measured
39.5
197
19.8
2.04
98.1
19.5
199
19.9
3.10
205
98.6
39.0
19.7
9.67
203
98.7
19.5
201

3.8
4.6
102
0.3
1.13
85.7
6.9
129
276
0.06
1.0
27.2
<0.3
4.0
0.07
9.9
<0.5
30.7
346

Measured
28

32

72.0

Lower Limit
36.3
188
17.4
1.88
93.2
18.2
183.1
18.3
2.64
185.1
92.4
35.2
18.20
9.02
191.2
86.0
18.0
186

3.2
3.1
82
0.2
0.78
70.9
5.8
108.4
200.6
0.05
0.9
225
0.3
2.28
0.05
8.4
0.3
17.8
283

Lower Limit
20

27

67.500

Upper Limit
43.9
212
22.2
2.28
107.0
21.2
212.7
21.3
3.36
2223
106.2
44.2
22.40
10.82
215.2
116.0
21.6
210

4.7
5.5
124
0.5
1.20
98.5
8.2
148.0
318.8
0.09
1.4
32.1
0.3
6.00
0.10
12.6
0.7
46.9
390

Upper Limit
32

36

82.500

Passed QC
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

Passed QC
yes
yes
yes

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions
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Quality Control

Project ID:
Project Name:

Project Location:

LSD:
P.O.:
Proj. Acct. code:

CEL-37556
Smith Crossing

1492578

Lot ID:

Control Number:
Date Received:
Date Reported:
Report Number:

May 14, 2021
May 20, 2021
2623438

Bill To: Crimson Environmental Ltd.
#24-314 - 222 Baseline Road
Sherwood Park, AB, Canada
T8H 1S8
Attn:  Accounts Payable
Sampled By: DP
Company: Crimson
Physical and Aggregate Properties -
Continued
Control Sample Units
Date Acquired: May 17, 2021
Salinity
Blanks Units
Calcium mg/L
Magnesium mg/L
Sodium mg/L
Potassium mg/L
Chloride mg/L
Sulfate-S mg/L
Date Acquired: May 17, 2021
Client Sample Replicates Units
Electrical Conductivity dS/m
Calcium mg/kg
Magnesium mg/kg
Sodium mg/kg
Potassium mg/kg
Chloride mg/kg
Sulfate-S mg/kg
Date Acquired:  May 17, 2021
Control Sample Units
Electrical Conductivity dS/m
% Saturation %
Calcium mg/L
Magnesium mg/L
Sodium mg/L
Potassium mg/L
Chloride mg/L
Sulfate-S mg/L
Date Acquired: May 17, 2021
Electrical Conductivity dS/m
Calcium mg/L
Magnesium mg/L
Sodium mg/L
Potassium mg/L
Chloride mg/L
Sulfate-S mg/L
Date Acquired: May 17, 2021
Soil Acidity
Client Sample Replicates Units
pH pH
Date Acquired: May 17, 2021

Measured

Measured
0.0727
-0.0076
0.0157
0.0702
1.6099
0.3982

Replicate 1

0.46
134
2.6
9

3

11
7.2

Measured

1.58
60
291
51.5
24
1.2
30
200

32.6
247
99.0
250
254
1980
149

Replicate 1

6.0

Lower Limit

Lower Limit
-0.4

-0.1

-0

-0.5

0

-0

Replicate 2
0.46

14.9

2.7

9

3

12

7.5

Lower Limit
1.31

55

231.4

40.3

20

9.6

25

175

26.80
231.3
92.7
225
222.6
1852
138

Replicate 2
5.9

Upper Limit

Upper Limit
0.5

0.1

2

0.7

5

1

% RSD Criteria Absolute Criteria
20 0.03
20 0.6
20 0.6
20 1
20 1
15 3
20 1.2

Upper Limit
1.79

67

347.2

60.7

26

13.2

33

242

35.20
256.5
101.7
264
270.6
2229
156

% RSD Criteria Absolute Criteria
10 0.3

Passed QC

Passed QC
yes
yes
yes
yes
yes
yes

Passed QC
yes
yes
yes
yes
yes
yes
yes

Passed QC
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
yes
yes
yes
yes

Passed QC
yes

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions
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Quality Control

Bill To: Crimson Environmental Ltd. Project ID: CEL-37556 LotiD: 1492578
#24-314 - 222 Baseline Road Project Name: Smith Crossing Control Number:
Sherwood Park, AB, Canada  Project Location: Date Received: May 14, 2021
T8H 158 LSD: Date Reported: May 20, 2021
Attn: - Accounts Payable P.O.: Report Number: 2623438
Sampled By: DP Proj. Acct. code:
Company: Crimson
Soil Acidity - Continued
Control Sample Units Measured Lower Limit Upper Limit Passed QC
pH pH 6.8 6.3 6.9 yes
Date Acquired: May 17, 2021
Water Soluble Parameters
Blanks Units Measured Lower Limit Upper Limit Passed QC
Chromium (VI) mg/L 0 -0.10 0.10 yes
Date Acquired: May 17, 2021
Client Sample Replicates Units Replicate 1 Replicate 2 % RSD Criteria Absolute Criteria Passed QC
Chromium (VI) mg/kg 0.09 0.08 10 0.01 yes
Date Acquired: May 17, 2021

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions
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Methodology and Notes

Bill To:

Crimson Environmental Ltd.
#24-314 - 222 Baseline Road
Sherwood Park, AB, Canada

CEL-37556
Smith Crossing

Project ID:
Project Name:
Project Location:

Lot ID:
Control Number:
Date Received:

T8H 1S8

Attn:
Sampled By:
Company:

DP
Crimson

Accounts Payable

LSD:
P.O.:

Date Reported:

Report Number:

Proj. Acct. code:

1492578

May 14, 2021
May 20, 2021
2623438

Method of Analysis

Method Name Reference Method Date Analysis Location
Started
1:5 Water Soluble Extraction APHA * Colorimetric Method, 3500-Cr B May 17, 2021 Element Edmonton - Roper
Road
1:5 Water Soluble Extraction McKeague * Soluble Salts in Extracts of 1:5 Soil:Water May 17, 2021 Element Edmonton - Roper
Mixtures, 3.23 Road
Metals ICP (Hot Block) in soil EPA * Sample Preparation Procedure for May 17, 2021 Element Edmonton - Roper
Spectrochemical Determination of Total Road
Recoverable Elements, October 1999,
200.2
Metals ICP (Hot Block) in soil US EPA * Determination of Trace Elements in May 17, 2021 Element Edmonton - Roper
Waters and Wastes by ICP-MS, 200.8 Road
Particle Size Analysis - GS Carter * Hydrometer Method, 55.3 May 17, 2021 Element Edmonton - Roper
Road
pH by CaCl2 (1:2 ratio) in soil McKeague * pH in 0.01M Calcium Chloride, 3.11 May 17, 2021 Element Edmonton - Roper
Road
Saturated Paste in General Soil APHA * Automated Ferricyanide Method, 4500-CI- May 17, 2021 Element Edmonton - Roper
E Road
Saturated Paste in General Soil Carter * Electrical Conductivity and Soluble lons, May 17, 2021 Element Edmonton - Roper

References
APHA
Carter
EPA
McKeague
US EPA

Chapter 15
* Reference Method Modified

Standard Methods for the Examination of Water and Wastewater
Soil Sampling and Methods of Analysis.

Environmental Protection Agency Test Methods - US

Manual on Soil Sampling and Methods of Analysis

US Environmental Protection Agency Test Methods

Road

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.
The test report shall not be reproduced except in full, without the written approval of the laboratory.

Terms and Conditions:

https://www.element.com/terms/terms-and-conditions
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CONFIDENTIALITY AND © COPYRIGHT

This document is for the sole use of the addressee and Associated Engineering Alberta Ltd. The document contains proprietary and confidential information
that shall not be reproduced in any manner or disclosed to or discussed with any other parties without the express written permission of Associated
Engineering Alberta Ltd. Information in this document is to be considered the intellectual property of Associated Engineering Alberta Ltd. in accordance with
Canadian copyright law.

This report was prepared by Associated Engineering Alberta Ltd. for the account of Morrison Hershfield Ltd.. The material in it reflects Associated
Engineering Alberta Ltd.'s best judgement, in the light of the information available to it, at the time of preparation. Any use which a third party makes of this
report, or any reliance on or decisions to be made based on it, are the responsibility of such third parties. Associated Engineering Alberta Ltd. accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions based on this report.
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Morrison Hershfield Ltd.

1 INTRODUCTION

11 Background

Morrison Hershfield (MH) retained Associated to conduct a hydrotechnical assessment of the Smith Crossing
Pedestrian Bridge across Whitemud Creek in Edmonton. This assessment is part of the design and preconstruction
services being conducted by MH for the Bridge Replacement project for the City of Edmonton. The project site is
located approximately 40 m downstream of the Blackmud and Whitemud Creek confluence, and 60 m upstream of the
23" Avenue Bridge. The pedestrian bridge connects the MacTaggart Sanctuary trail system (Figure 1-1).

The Bridge is a single span (24.38 m) steel pony truss
fabricated and constructed by Alberta Transportation in
the early 1900s. The bridge carries the MacTaggart
Sanctuary trail system across Whitemud Creek. The
bridge is much loved by the public and a
commemorative plaque on a boulder identifies the
namesakes of the bridge.

The Smith Crossing Pedestrian Bridge location (project
site) has an approximate drainage area of 1050 km?.
The channel reach within the project area is generally
flat with gentle to steep banks. The channel has minimal i « : 4
vegetation within the banks and its surrounding is mostly heaV|Iy vegetated The closest hydrometric information is
available on Whitemud Creek 12 km upstream and 8 km downstream of the project site. However, there is no
hydrometric information pertinent to open water and ice conditions available at the project site. Due to available
historical information, the hydrotechnical assessment was based on open water conditions.

1.2 Available Information

The following information was available for this assessment:

° Light Detection and Ranging (LiDAR) data (1m resolution).

° 23 Avenue/Whitemud Creek Bridge Rehabilitation Record Drawings, 1998.

° City of Edmonton Smith Crossing Design Build Project 23 Avenue Twinning Between 119 Street and
Hodgson Way Hydrotechnical Assessment Study Final Report, Northwest Hydraulic Consultants, 2006.

° Nisku Flood Hazard Study Blackmud Creek, Northwest Hydraulic Consultants, 2014.

° Blackmud/Whitemud Creek Surface Water Management Study, Associated Engineering, 2017.

° Smith Crossing Pedestrian Bridge over Whitemud Creek South of 23 Avenue (BF 191) Bridge Condition
Assessment Draft Report, BPTEC, 2018.

° Bathymetric survey obtained on November 13, 2020 including elevations within the Blackmud and Whitemud
Creek channels.

° City of Edmonton DRAINS data, November 5, 2020.
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1.3 Design Criteria and Assumptions

The following design criteria and assumptions were included in the hydrotechnical analysis:

° Design flood level - based on the 100-year design flood event during open water conditions.

° Blackmud and Whitemud Creek peak design flood estimates coincide.

° Discharges from storm outfalls (295, 296) were considered and applied assuming full flowing pipes for the
simulation duration.

° Design flood event is mutually exclusive of design storm event.

° Proposed bridge bottom of soffit elevation determined based on the simulated 100-year design flood level

plus a minimum of 0.3 m freeboard to allow for debris and ice (Bridge Conceptual Design Guidelines Version 3.0,
Alberta Transportation, 2020).

2 HYDROLOGY ANALYSIS

Associated Engineering updated the flood frequency analysis which was completed during the Blackmud/Whitemud
Surface Water Management Study in 2016. The updated analysis incorporated the most recent flow data (up to 2018)
available from the Water Survey of Canada (WSC) to estimate the peak streamflows within the Blackmud and
Whitemud Creeks. The following section summarizes the analysis completed for both creeks.

There is one WSC gauge located on Blackmud Creek and two gauges located on Whitemud Creek. Figure 2-1 shows
the gauge locations and outlines their catchment areas. Table 2-1 presents key information about the gauges.

Table 2-1
WSC Gauge Information

Description Gross Drainage Area | Effective Drainage Years of
P (km?) Area (km?3) Available Data
Blackmud Creek 1935 +
05DF003 near Ellerslie 643 374 1977 - 2018
05DF006 Uil S 330 301 1969 - 2018
near Ellerslie
05DF009 Whitemud Creek at 1,110 794 2013 - 2018
Edmonton

The flood event of record occurred on the Blackmud and Whitemud Creeks in 1974. Alberta Environment (1981)
developed the 1974 event hydrograph with a peak occurring on Blackmud Creek on April 24. The maximum daily
discharge on Blackmud Creek was estimated to be 87.8 m3/s. The corresponding instantaneous peak was estimated to
be 97.5 m®/s by Northwest Hydraulic Consultants (NHC) in 2014 at the Blackmud Creek near Ellerslie gauge station
(O5DF003). This value was included in the updated flood frequency analysis for Blackmud Creek.

The updated flood frequency analysis was conducted using the available WSC data for maximum instantaneous values
up to 2018. Where maximum instantaneous values were not available, they were estimated based on a linear
relationship between maximum daily values and maximum instantaneous values, as shown in Figures 2-2 and 2-3 for
both creeks, respectively. The average ratio of instantaneous to daily maximum flow was estimated to be 1.1041 for
Blackmud Creek and 1.1907 for Whitemud Creek.

(/i

/i
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Analysis was not completed at the Whitemud Creek at Edmonton gauge (05DF009) as this gauge only had four years
of available data. Calculations were based on the analysis and comparison of Pearson Type lll, Log Pearson Type llI,

Log Normal, and Gumbel frequency distributions. Figure 2-4 presents the adopted flood frequency curves. Table 2-2
provides a summary of the flood frequency estimates for the two gauge sites.
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Table 2-2
Maximum Instantaneous Flood Estimates
Return Period Blackmud Creek WSC 05DF003 Whitemud Creek WSC 05DF006
(years) (m3/s)
2 5.0 10.3
5 16.8 24.9
10 27.2 37.5
25 42.5 56.5
50 54.9 73.0
100 67.9 91.5

Based on the above data, the updated estimate of the 100-year design flood event is 67.9 m3/s for Blackmud Creek
and 91.5 m3/s for Whitemud Creek at the WSC gauge sites.

Associated Engineering investigated the timing of peaks in recent years between the upstream and downstream WSC
gauge locations to validate the assumption of the peak flows coinciding. Figures 2-5 to 2-8 show the daily discharge
recorded at each WSC gauge location for the years 2013, 2014, 2015, and 2018. Note, the WSC gauge 05DF009 was
installed in 2013. In addition, the flows at WSC gauges 05DF003 and 05DF006 were added and plotted on these
figures for comparison.

This analysis shows that the peak flows on the Blackmud and Whitemud Creeks upstream of the confluence
consistently occur within a week of each other. Note, the peak flows on both creeks coincided on the same day in
2014. Therefore, adding the peak flows together to determine the flow estimate at the project site is a reasonable
assumption. For this analysis, Associated Engineering added the design flood event estimates on the Blackmud and
Whitemud Creeks to determine the design flow at the project site. This approach will provide a factor of safety and a
robust design for the Smith Crossing Pedestrian Bridge replacement project. Noting that the climate is changing, with
more intense and frequent storm events occurring which impact rivers and creeks.

In addition, two concrete storm outfalls (295, 296) are located downstream of the pedestrian bridge (Figure 1-1).
Outfall 295 is 600 mm in diameter and Outfall 296 is 1050 mm in diameter. The catchment areas for these storm
outfalls are unknown. Therefore, it was assumed that both pipes flowing full represent the maximum discharge into
Whitemud Creek for modelling purposes. In addition, this assumes that the design flood event is mutually exclusive
from design storm events, meaning outfall discharge is not tied to a design storm return period.

Note, the 23" Avenue bridge immediately downstream of the Smith Crossing Pedestrian Bridge is not expected to
influence Whitemud Creek in any way. The 23" Avenue bridge does not have piers located within the Whitemud
Creek channel and was constructed above the creek valley. Therefore, it will not affect boundary conditions applied
within the hydraulic model.

Table 2-3 summarizes the model input flows within the Blackmud and Whitemud Creeks and at each storm outfall
used to assess the hydraulic capacity at the pedestrian bridge location.

(/i i




Location
Blackmud Creek
Whitemud Creek
Outfall 295
Outfall 296

Table 2-3
Model Flows

2-Year Flow (m3/s)
50
10.3

0.4
1.2
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100-Year Flow (m?3/s)
67.9
91.5
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2013 WSC Gauge Daily Data
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2015 WSC Gauge Daily Data
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3 HYDROTECHNICAL ASSESSMENT

Associated Engineering developed both a one-dimensional (1D) and a two-dimensional (2D) numerical model for the
Smith Crossing Pedestrian Bridge Hydrotechnical Analysis. Both models provide similar information; however, the 2D
model provides a better representation of flood extent and velocity distribution which can be used to understand
erosion potential within the project area.

The existing Smith Crossing Pedestrian Bridge is located outside of the channel and has no piers. Therefore, both
models were simulated with no pedestrian bridge in place. Model results represent the natural channel flood depths,
extents, and velocities. In addition, the 23™ Avenue bridge was also not included within the hydraulic model as it is not
expected to influence Whitemud Creek due to its elevation above stream bed and span across the creek.

The following sections provide details of the model development pertinent to the hydrotechnical assessment.

3.1 1D - Model

The 1D numerical model was developed using the GeoHec-Ras software to simulate key processes along the
Blackmud and Whitemud Creeks. GeoHec-Ras is a 1D and 2D commercially available software developed by
CivilGEO. This software is compatible with AutoCAD, MicroStation, ESRI ArcGlIS, and HEC-RAS software. GeoHec-Ras
uses the HEC-RAS engine, developed by the U.S. Army Corps of Engineers, to simulate steady and unsteady flow
conditions within open channels.

The 1D numerical model was developed using bathymetric : e 3 - e

survey and the provided LiDAR data. The channel centreline ' H : ' == ' 3
was defined at the center of the creek channels. A total of 14 i
cross-sections were defined perpendicular to the channel : /
centerline along the Blackmud and Whitemud Creek reaches, ARR i y

3

as shown in Figure 3-1. Elevation data applied to these cross- =1 ‘\;\ )“"-
sections was a combination of the bathymetric survey and the Bt £

provided LiDAR data. N

1
o] y

{: [ Ineffective Flow Areas
i Ground Geometry
© Levees

* Overbanks

A normal depth boundary condition was applied at the i ‘ ‘ . ‘ ‘ o |
downstream reach of the model. This boundary is not affected ! ? ° ¢ b e - e o
by the 23 Avenue bridge as previously mentioned. The

normal depth was estimated for a slope of 0.004 m/m based on the bathymetric survey and the provided LiDAR data.
The design flood events were applied as an upstream boundary condition (flow data) to the modelled creeks. These
design flood events were based on the hydrology analysis discussed within Section 2.

Horizontal Station (m) 3640, 65133

There are very limited theoretical estimates that provide an approach to determine the Manning's roughness
coefficients (Manning’s N) within creeks and overbanks in Alberta. This coefficient is a function of several factors
which include land use, depth of flow, channel sinuosity, vegetation type and maturity.
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The typical Manning’s N for the channel and overbanks were reviewed based on the following:

° Field observations on September 16, 2020.

° Previous studies on the Blackmud and Whitemud Creeks.

° United States Geographical Survey (USGS) Water- Supply Publication (1989).
° Open Channel Hydraulics, Chow, V.T (1959).

In previous studies, Associated Engineering (2017) applied a Manning’s n of 0.035 and 0.1 for both creek channels and
overbank areas, respectively. Northwest Hydraulic Consultants (NHC) (2014) applied a Manning'’s n of 0.029 and a
range of 0.05 - 0.1 for the Blackmud Creek channel and overbank areas, respectively. NHC (2006) applied a
Manning’s n ranging from 0.03 - 0.065 for the Blackmud Creek channel and 0.03 - 0.15 for the overbank areas. A
Manning’s n of 0.040 and 0.15 was applied for the Whitemud Creek channel and overbank areas, respectively.

The Manning’s Roughness Coefficients used for this assessment are provided in Table 3-1.

Table 3-1
Manning’s Roughness Coefficients
Creek Channel Overbank
Blackmud 0.03 0.15
Whitemud 0.04 0.15

Note, these values were not calibrated and validated due to lack of hydrometric data at the project site. However,
these values are consistent with other previous studies.

The model was simulated as a steady-state scenario using the above parameters and boundary conditions for the
2-year and 100-year design flood events.
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3.2 2D - Model

The 2D numerical model was developed using the commercially available MIKE-21 Hydrodynamic (HD) software
developed by Danish Hydraulic Institute (DHI). This software is widely used and contains 1D, 2D and
three-dimensional (3D) modules for urban and rural environments. The MIKE-21 HD model has a variety of basic
modules each simulating a particular phenomenon within a river system or overland flow. The MIKE-21 HD flexible
mesh (FM) module was used to develop a fully distributed 2D numerical model during open water conditions for the
project site.

The topography can be represented within the MIKE-21 HD FM module as a structured (quadrangular) element,
unstructured (triangular) element or a combination of both. These elements are typically known as meshes. The 2D
equations are solved from cell to cell within the mesh to simulate flow, water level, velocity, and other hydraulic
parameters. In general, it provides a more detailed representation (distributed) of a model domain (model extent) and
result outputs when compared to a 1D model (averaged). However, it requires a much longer computational time.

The developed 2D model encompasses the Blackmud and Whitemud Creeks approximately 100 m upstream of their
confluence within the City of Edmonton and approximately 200 m downstream. The bathymetry/surface used within
the 2D model was developed by combining the 1m LiDAR data and the bathymetric survey completed in November
2020.

The flexible element routine within MIKE 21 FM develops a combination of quadrangular and triangular elements in
which the individual cell spacing is varied to better represent key features within the project area. The element sizes
and arrangement affect the resolution of the final results and require a compromise between element resolution and
computation times. This study used quadrangular elements within the developed model at a spacing of 1 m. Figure 3-2
shows the 2D model domain and element routine used.

Spatially distributed roughness coefficients (Manning’s n) were applied to the 2D topography as shown in Figure 3-2.
Similar to the 1D model, channel roughness was assigned as 0.03 within Blackmud Creek and 0.04 within Whitemud
Creek, with overbanks of 0.15.

Creek flows were applied as upstream boundary conditions. In addition, point source inflows representing City of
Edmonton outfalls 295 and 296 were applied within the model. These point sources assume both outfalls are flowing
full for the duration of model simulation. Creek and outfall flow inputs within the model are summarized in Section 2.
The downstream boundary at the Whitemud Creek was assumed as a free outfall without any backwater effect.
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4 RESULTS AND DISCUSSION

The 1D and 2D models were simulated for two design flood events based on the peak flow analysis. The simulated
design flood events were:

° 2-Year
° 100-Year

Results were not calibrated or validated due to lack of flow data at the project site. Calibration and validation should
be considered if future data becomes available. However, the results from both model simulations were compared
against each other to ensure values were similar using different computational engines.

4.1 Flood Depth and Extent

Figure 4-1 shows the maximum simulated water level at the cross section immediately upstream of the Smith Crossing
Pedestrian Bridge from the 1D model during both design flood events.

650

648

646

644

Elevation (m)

642 Cross Section 992

e )Y \Nater Level

e am» 100Y Water Level

® LeftBank
640 ® Right Bank
638
0 20 40 60 80 100 120 140 160 180
Station (m)
Figure 4-1

Simulated 1D Water Level Inmediately Upstream of Bridge
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Figures 4-2 and 4-3 show the maximum simulated flood depths and extents within the 2D model domain during each
design flood event. The water level elevations at the Smith Crossing Pedestrian Bridge during each model simulation
are summarized in Table 4-1.

The existing bridge soffit is at an elevation of approximately 642.5 m.

Table 4-1
Simulated Water Level Elevation at Smith Crossing Pedestrian Bridge

Return Period 1D Simulated Water Level Elevation | 2D Simulated Water Level Elevation
(vears) (m) (m)
2 640.3 640.7
100 643.6 643.7

Results indicate that during the 100-year design flood event, the existing bridge soffit elevation is under water. High
water levels have not significantly impacted the bridge during its lifespan. Therefore, the replacement pedestrian
bridge bottom of soffit elevation should be located at or above the existing elevation.

The Blackmud and Whitemud Creeks are considered navigable at the project site; federal permits under the Canadian
Navigable Waters Act will likely be based on the navigation envelope remaining largely unchanged. Therefore,
clearance from the ordinary water level (2-year water level) to the bottom of the superstructure is expected to be
similar to (or larger than) the original bridge. Note, the current bridge configuration provides a clear opening of 1.8 m
in relation to the simulated 2-year water level.

18
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4.2 Velocity

Figures 4-4 and 4-5 show the maximum simulated velocities within the 2D model domain during each design flood
event. The average velocities through the Smith Crossing Pedestrian Bridge during each model simulation are
summarized in Table 4-2.

Table 4-2
Simulated Average Velocity through Smith Crossing Pedestrian Bridge

Return Period 1D Simulated Average Velocity 2D Simulated Average Velocity
(years) (m/s) (m/s)
2 1.3 0.9
100 24 2.8

The velocities shown above differ between the 1D and 2D simulations. This is due to the 2D model calculations
providing a more detailed representation (distributed) of velocities within the model domain when compared to the 1D
(averaged) results, as previously stated.

The average velocity results from 2D simulation indicate that Class 2 riprap would be required to armour beneath the
pedestrian bridge during a 100-year design flood event based on Bridge Conceptual Design Guidelines Version 3.0
(Alberta Transportation, May 2020). The nominal diameter for Class 2 riprap is 0.5 m. Riprap classifications, sizes, and
non-woven geotextile specifications are based on Alberta Transportation Specifications for Bridge Construction (2010).
Temporary soil fencing should be installed around the site to prevent siltation and minimize impact to downstream
waterbodies during installation.

According to the Alberta Environment and Parks (AEP) Codes of Practice Maps (2006), Whitemud Creek and
Blackmud Creek are Class B and C water bodies, respectively, with a Restricted Activity Period (RAP) between April 16

and June 30. Proposed construction for bridge replacement should occur outside of the RAP.

In addition, proposed bridge replacements should avoid any constriction within the Whitemud Creek channel which
would increase channel velocities.
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5 OTHER DESIGN CONSIDERATIONS

In addition to maximum water levels and channel velocities discussed above for the proposed Smith Crossing
Pedestrian Bridge, the following sections describe other design considerations.

51 Erosion and Scour Potential

The 2-year design flood event is typically assumed to be the normal flow within the channel. Based on the simulated
2-year velocities and the site visit conducted in September 2020, the potential for erosion within the project site is
minimal. However, erosion potential tends to increase with increasing flows. Therefore, erosion potential during the
100-year design flood event might be significant.

Natural channel degradation is expected to occur within the project site based on historical geomorphology, creek
geometry, and soil conditions. Any potential for scour will occur at the toes of the abutments. However, this area is
recommended to be protected with riprap based on the simulated velocities.

As stated above, Class 2 riprap will be required to armour the bridge abutments and their surroundings. We propose
the following based on Bridge Conceptual Design Guidelines (Alberta Transportation, 2020):

° Extent of protection will extend to the high-water level with a double thickness launching apron at the toe.
° Apron length will be 4-5 times the maximum rock thickness.
° Extend armouring approximately 5 m upstream and downstream of the bridge:

° Tie-in with the existing gabion baskets armouring along the Blackmud Creek channel right bank.

° Tie-in with willow live staking downstream on right bank.

° Tie-in with existing Outfall 296 riprap on left bank downstream.

Note that extensive work has recently been completed within the area, specifically at Outfalls 295 and 296. Therefore,
no impacts to the recently completed works at the outfalls is proposed unless required due to the final bridge design
configuration.

5.2 Ice Impacts

There is no historical documentation on ice properties and ice jams within the project area. In addition, there are no
records of ice jams being a significant problem at the Smith Crossing Pedestrian Bridge. Therefore, this study did not
assess water levels due to ice. However, ice impacts have not been a concern during the lifespan of the current bridge.
It is recommended that the proposed bridge replacement be constructed with a similar bridge opening as existing
conditions to withstand ice impacts.

5.3 Environmental Considerations

It is understood that there are fish present within the Blackmud and Whitemud Creeks based on AEP Codes of
Practice. Therefore, fish passage assessment is required. The main purpose for assessing fish passage is to ensure that
the average velocity through the crossing is less than or equal to the average velocity within the existing channel at a
fish passage design flow. The proposed pedestrian bridge structure will consist of a single span bridge with no
proposed channel modifications. Therefore, the average velocities will be unchanged and fish passage criteria should
be maintained. Hydraulic model results support this conclusion. Proposed construction for bridge replacement should
occur outside of the previously noted RAP.
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As discussed in Section 4.2, Class 2 riprap is required at the proposed pedestrian bridge. However, the placement of
riprap is not expected to change average velocities within the channels because no expansion or contraction
phenomena will be created.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Following are the key findings of the assessment:

The updated estimate of the 100-year design flood event is 67.9 m3/s for Blackmud Creek and 91.5 m3/s for
Whitemud Creek at the WSC gauge sites.

Recent flow data shows that the peak flows on the Blackmud and Whitemud Creeks upstream of the
confluence consistently occur within a week of each other. Note, the peak flows on both creeks coincided on
the same day in 2014. Therefore, adding the peak flows together to determine the flow estimate at the
project site is a reasonable assumption.

Associated Engineering developed both a one-dimensional (1D) and a two-dimensional (2D) numerical model
for the Smith Crossing Pedestrian Bridge Hydrotechnical Analysis. Results were not calibrated or validated
due to lack of flow data at the project site.

Results indicate that the 100-year design flood water level is 643.7 m. The existing bridge soffit elevation is
approximately 642.5 m. This indicates that the existing bridge would be under water during the 100-year
design flood event.

The average velocity resulting from the 2D simulation during a 100-year design flood event is 2.8 m/s. Based
on the Alberta Transportation Bridge Conceptual Design Guidelines Version 3.0, Class 2 riprap would be required
to armour beneath the pedestrian bridge.

Whitemud Creek and Blackmud Creek are Class B and C water bodies, respectively, with a Restricted Activity
Period (RAP) between April 16 and June 30.

There is no historical documentation on ice properties and ice jams within the project area. Ice impacts have
not been a concern during the lifespan of the current bridge.

There are fish present within the Blackmud and Whitemud Creeks based on AEP Codes of Practice.
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6.2 Recommendations

Following are the key recommendations of the assessment:

° The replacement pedestrian bridge bottom of soffit elevation should be located at or above the existing
elevation.

° Class 2 riprap should be used to provide armouring at the replacement bridge.

° Proposed construction for bridge replacement should occur outside of the RAP.

° Proposed bridge replacements should avoid any constriction within the Whitemud Creek channel which
would increase channel velocities.

° Erosion protection should extend to the high-water level with a double thickness launching apron at the toe.

° Launching apron length should be 4-5 times the maximum rock thickness.

° Armouring should extend approximately 5 m upstream and downstream of the bridge.
o Tie-in with the existing gabion baskets armouring along the Blackmud Creek channel right bank.
o Tie-in with willow live staking downstream on right bank.
° Tie-in with existing Outfall 296 riprap on left bank downstream.

° No work should impact the recently completed works at the storm Outfalls 295 and 296.

° The proposed bridge replacement should be constructed with a similar bridge opening as existing conditions
to withstand ice impacts.

° The proposed pedestrian bridge structure should consist of a single span bridge with no proposed channel
modifications. Therefore, the average velocities will be unchanged and fish passage criteria should be
maintained.
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CLOSURE

This report was prepared for the Morrison Hershfield Ltd. to provide the hydrotechnical assessment for the Smith
Crossing Pedestrian Bridge Replacement over Whitemud Creek.

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,
Associated Engineering Alberta Ltd.

Akinbola George, P.Eng., M.A.Sc., PMP Laurel Richards, P.Eng.
Manager, Water Resources Water Resources Engineer
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1.0 INTRODUCTION

The City of Edmonton (the City) is planning to replace the existing Smith Crossing Pedestrian Bridge over
Whitemud Creek near 23 Ave (the Project). On behalf of the City, Spencer Environmental Services Ltd.
(Spencer Environmental) has retained Kingfisher Aquatics Ltd. to complete a fisheries resources assessment
of Whitemud Creek and prepare an fisheries impact assessment for the Project.

This report presents the results of the fisheries resources assessment of Whitemud Creek conducted on
September 5, 2019. The scope of work for the fisheries assessment was developed to provide the City with
sufficient fisheries information to satisfy the information requirements of Fisheries and Oceans Canada (DFO)
and the Alberta Code of Practice for Watercourse Crossings (Alberta Government 2019). The primary
objectives of the fisheries assessment are described below.

e Characterize the fisheries resources in Whitemud Creek within the vicinity of the Project.
e Assess the potential effects to fisheries resources that may occur as a result of the Project.
o ldentify strategies to mitigate adverse effects to fisheries resources as a result of the Project.

2.0 PROJECT INFORMATION
2.1 SETTING

The Project is located on Whitemud Creek within the City of Edmonton approximately 8 km upstream from the
confluence with the North Saskatchewan River. Blackmud Creek flows into Whitemud Creek approximately
200 m upstream from the Project. According to the Code of Practice St. Paul Management Area Map,
Whitemud Creek is a mapped Class B waterbody (at the Project location) and is subject to a restricted activity
period (RAP) that extends from April 16 to June 30 which is in place to protect walleye spawning habitat
(AESRD 2012). Class B habitat is considered to be sensitive enough to be damaged by in-water activities
(Alberta Environment 2001). Additional information regarding the Project and Whitemud Creek is provided in
Table 1 and Figure 1.

Table 1. Project location and drainage information.

Site Location - NAD 83 UTM (Zn 12) 330934 E 5926247 N
IATS Location SE 1-52-25 W4M
Natural Region' Central Parkland
Drainage Basins North Saskatchewan River
Length of drainage upstream to headwaters? ~ 95 km

Length of drainage downstream to the North Saskatchewan River? ~8km

Strahler Order® 5

"Natural Regions Committee (2006)
2FWMIS (AEP 2020a)
3Strahler order as reported by FWMIS (AEP 2020a)
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2.2 PROJECT DESCRIPTION

The existing crossing structure is a single span (24.4m) steel pony truss bridge on mass cast-in-place
concrete abutments with footings. Final design plans for the replacement structure are currently being
prepared and construction is expected to begin in the fall of 2021, and end in the late spring or early summer
of 2022. Preliminary project design information is presented in Appendix A.

The Project will involve the demolition and removal of the existing bridge deck, bridge abutment installation,
riprap armouring, bridge superstructure erection, pathway regrading, and general landscape restoration.
While there are four design options for the replacement superstructure, the substructure and in-water
environmental footprint is comparable between options.

3.0 STUDY AREA

A 673 m long study area that extended from 541 m downstream of the crossing site to 132 m upstream of
the crossing site was established on Whitemud Creek (Figure 1).

4.0 METHODS

4.1 FISHERIES INFORMATION REVIEW

The Fish and Wildlife Management Information System (FWMIS) was queried to identify historical fish
sampling efforts in the Whitemud Creek drainage.

4.2 FIELD INVESTIGATIONS

Field investigations were conducted following Kingfisher's standard procedures for small to medium
watercourse crossings (Appendix A). The procedures were developed to be consistent with the methods
described in the Alberta Fish Habitat Manual (AT 2009), which were designed to meet the requirements of
the Code of Practice for Watercourse Crossings (AEP 2019) as well as information requirements of
Fisheries and Oceans Canada (DFO).

Field investigations were conducted on September 5, 2019. The investigations included:

¢ habitat inventory of a 673 m section of Whitemud Creek at and adjacent to the Project site;

e characterization of the channel profile at seven transects that were established on Whitemud Creek
in the vicinity of proposed works; and

e in-situ sampling of select water chemistry variables (pH, temperature, dissolved oxygen,
conductivity, and turbidity) at one location within Whitemud Creek.

4.3 DOCUMENTATION

Data collected during field investigations was recorded electronically on standardized forms. Field data and
historical information was reviewed and analyzed to assess potential impacts to fisheries resources as a
result of the Project. Potential impact pathways to fisheries resources were identified and potential effects
were evaluated based on preliminary design information. Mitigation strategies were developed and
assessed to determine the potential for residual impacts.

Page | 3
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5.0 EXISTING CONDITIONS

5.1 FiIsSH POPULATIONS

A query of the FWMIS database identified 20 different fish species that are known to inhabit Whitemud
Creek (Table 2). Species previously captured from Whitemud Creek include several sport fish species, a
variety of large-bodied non-sport species, and numerous forage fish species. None of the fish species
previously captured from Whitemud Creek are listed by the Committee on the Status of Endangered Wildlife
in Canada (COSEWIC) or under the Species at Risk Act (SARA) and all are considered to be either Secure,

Undetermined, or Exotic under the Alberta Wildlife Act (SARA Public Registry 2021, AEP 2021).

Table 2. Status of fish species captured from Whitemud Creek’.

Fish Species Status
Federal? Provincial®
Common Name Scientific Name Species Code
COSEWIC SARA Wildlife Act
Brook Stickleback Culaea inconstans BRST No Listing No Status Secure
Burbot L ota lota BURB No Listing No Status Secure
Emerald Shiner INotropis atherinoides EMSH No Listing No Status Secure
Finescale Dace Phoxinus neogaeus FNDC No Listing No Status Undetermined
Fathead Minnow Pimephales promelas FTMN No Listing No Status Secure
Goldfish Carassius auratus GOFS No Listing No Status Exotic/Alien
Lake Chub Couesius plumbeus LKCH No Listing No Status Secure
Longnose Dace Rhinicthys cataractae LNDC No Listing No Status Secure
Longnose Sucker Catostomus catostomus LNSC No Listing No Status Secure
Mountain Sucker Catostomus platyrhynchus MNSC Not at Risk No Status Secure
Northern Crayfish Oronectes virilis NOCY No Listing No Status Not Listed
Northern Pike Esox lucius NRPK No Listing No Status Secure
Peal Dace Semotilus margarita PRDC No Listing No Status Undetermined
River Shiner Notropis blennius RVSH No Listing No Status Undetermined
Spottail Shiner Notropis hudonius SPSH No Listing No Status Secure
Threespine Stickleback |Gasterosteus Aculeatus THST No Listing No Status Exotic/Alien
Trout-perch Percopsis omiscomaycus TRPR No Listing No Status Secure
Walleye Sander vitreus WALL No Listing No Status Secure
\White Sucker Catostomus commersoni WHSC No Listing No Status Secure
IYellow Perch Perca flavescens YLPR No Listing No Status Secure

1 FWMIS 2021 (AEP 2021a)
2 SARA Public Registry 2021
3 AEP 2021b

A summary of fish capture records from 2011 to 2019 for the 8 km reach of Whitemud Creek between the
Project and the North Saskatchewan River is presented in Table 3. Lake chub, emerald shiner, and white
sucker have accounted for almost 90% of all fish captured over that time period. Several other coarse and
forage fish species have been captured somewhat routinely but in low numbers, while the 4 sport fish
species known to utilize Whitemud Creek have been encountered relatively infrequently.
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Table 3. Historic fish captures (from FWMIS) for the 8 km of Whitemud Creek between the Project and the
North Saskatchewan River?

Species Year Total
2011 2012 2013 2014 2015 2016 2017 2018 2019

Brook Stickleback - 1 3 - 1 - - 1 - 6
Burbot 1 - 1 - - 1 - - 4 7
Emerald Shiner - - - - - - 499 - - 499
Finescale Dace - - - - - - - - - 0
Fathead Minnow - - 1 1 2 - - 1 1 6
Goldfish - - - - 4 - - - - 4
Lake Chub - 23 69 10 496 - 5 216 61 880
Longnose Dace - - 5 1 3 11 9 3 2 34
Longnose Sucker 6 - 12 - 2 - 14 11 - 45
Mountain Sucker - - - - - - - - - 0
Northern Crayfish 12 - 6 - - - - 24 - 42
Northern Pike - - - - - 1 - - _ 1
Peal Dace 65 6 - - - 1 7 - - 79
River Shiner - - - - - - - - -
Spottail Shiner - - - - - 7 - - - 7
Threespine Stickleback - - - - - 1 - - - 1
Trout-perch - - 10 - - 9 4 1 3 27
Walleye - - 1 - - - - - - 1
White Sucker 3 5 53 31 59 57 90 67 7 372
Yellow Perch - - 1 - - - - - - 1

1 FWMIS 2021 (AEP 2021a)

AEP has designated three of the native sportfish species found within the watercourse (including burbot,
northern pike, walleye) as higher management priority (priority ranking 1 to 3) according to fisheries
management objectives set out for the North Saskatchewan River (ASRD 2008).

Burbot

Burbot typically lead a nocturnal, solitary life in the colder parts of large rivers, sheltering under rocks, weed
beds, debris, and cut-banks during the day, and foraging at night (McPhail 1997). They are predominantly
piscivorous, but they also eat insects, macro-invertebrates, and prey heavily on whitefish eggs in some
systems (Nelson and Paetz 1992). The spawning season occurs from mid winter to early spring, often
under ice (Nelson and Paetz 1992). In rivers, burbot spawn in low velocity areas in main channels, or in
side channels behind depositional bars where water depths are less than 2 m (McPhail 1997). The preferred
substrate in rivers appears to be fine gravel, sand, or even fine silt; eggs are broadcast into the water
column above the streambed but eventually settle into interstices in the substrate (McPhail 1997).
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Northern Pike

Northern pike prefer relatively shallow, vegetated, clear waters. They typically avoid high velocity habitat
and seek out side channels, sloughs, and backwater areas in river systems. Northern pike are largely
sedentary and territorial, only moving in and out of deeper water as needed during seasonal changes
(Harvey 2009). Using an ambush style of hunting that relies on camouflage in aquatic vegetation, northern
pike are predominantly piscivores, but will also eat invertebrates, crustaceans, and mammals such as
muskrats and ducklings (Harvey 2009). They spawn in the early spring in shallow, marshy areas or flooded
vegetation in shallow bays.

Walleye

Walleye are tolerant of a wide range of conditions. In rivers they are found most often in habitats with stable
banks and cobble/fines or boulder/gravel substrates where the shoreline is uniform and water velocities are
low and where instream cover is limited to roughness and overhead cover is provided by turbidity (Hartman
2009). Walleye feed mostly on fish and aquatic invertebrates (Nelson and Paetz 1992). Spawning occurs
in early spring along cobble or gravel reefs with depths of 0.5 — 1.3 m. Water velocity at spawning sites can
vary but are usually relatively swift. Walleye are broadcast spawners that release eggs into the water
column where they fall to the bottom, adhere to the gravel, and sink into interstitial spaces (Scott and
Crossman 1973).

5.2 FiISH HABITAT
5.2.1 Habitat Inventory

A summary of habitat inventory results is presented in Appendix C and photographs depicting typical
conditions at the time of assessment are presented in Appendix D.

Fish habitat within the study section consisted primarily of shallow (<0.5 m deep) run habitat. Moderate
depth (0.5 m to 1.0 m deep) run habitat and riffle habitat were present in modest quantities, while deep (>1
m deep) run habitat and pools were relatively rare (Figure C-1, Appendix C). Fines and coarse substrates
were present in similar quantities overall, with the coarse fraction composed of comparable proportions of
gravel, cobbles, and boulders. The streambanks within the study section were composed almost entirely of
fine materials. In general, the riparian area was well vegetated with a mixture of grasses, shrubs, and trees;
however, some erosion and a lack of vegetation was noted along the outside of several channel meanders.
Cover for fish was relatively sparse within the study section overall. Overhanging vegetation, woody debris,
and overhanging banks were the most prevalent forms of cover while boulders and aquatic vegetation
afforded limited cover opportunities. In general, there was minimal cover for larger-bodied fish due to the
lack of deep-water habitat.
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5.2.2 Streambank and Channel Characteristics

Whitemud Creek within the study area was generally confined within a neutral channel with an irregular
meander pattern and could best be described as a Rosgen (1994) Type E channel. The mean wetted width
over the 7 transects was 10.6 m while the mean channel width was 13.0 m. Water depths varied
considerably between transects and averaged approximately 0.4 m at the crossing site. The streambanks
were composed of fine materials at almost all transects, while streambed substrates were composed of a
mixture of fine materials, gravels, cobbles, and boulders. The streambanks were well vegetated with a
mixture of grasses and shrubs and were generally stable; however, some localized erosion and bank
slumping was evident at certain locations. A record of the streambank and channel measurements obtained
at the transects is provided in Table 4.

Table 4. Streambank and channel information for Whitemud Creek adjacent to the crossing site.

Transect Number 1 2 3 4 5 6 7
Location
Distance from Crossing (m) -25 -15 -5 0 5 15 25
Bank Height (m) 0.55 0.63 0.46 0.58 0.82 0.95 0.75
Bank Angle (°) 50 70 90 80 50 70 60
Left Bank Cover ov ov ov None ov OB OB
Upstream [Riparian Vegetation GR SH GR GR GR SH SH
Bank | 5ank Stability S s S s s s s
Undercut Measurement (m) 0 0 0.06 0 0 0.16 0.22
Bank Substrate Fn Fn Fn Fn Fn Fn Fn
Bank Height (m) 0.33 0.7 0.56 0.54 0.4 0.8 0.5
Bank Angle (°) 75 90 90 45 80 80 80
Right Bank Cover ov OB OB OB OB oV ov
Upstream [Riparian Vegetation GR SH SH GR GR SH GR
Bank |5 ank Stability S s S s s s s
Undercut Measurement (m) 0 0.35 0.25 0.43 0.17
Bank Substrate Fn Fn Fn Fn Fn Fn BI
Habitat Type at Transect R1 R2 RF R3 R1 R2 R1
Dominant Fn Fn Gr Gr Cb Fn BI
Streambed Substrate
Subdominant Gr Gr Cb Cb BI Gr Cb
Instream Cover None None WD WD BL WD BL
Channel |Wetted Width (m) 13 13 15 13 13 11 12
Bankfull Width (m) 14 14 15 20 14 13 14
left| 0.84 0.12 0.26 0.48 0.44 0.85 0.85
Depths (m) centre 1.3 0.54 0.34 0.27 1.05 0.82 0.9
rightf 0.58 0.31 0.23 0.29 0.55 0.62 1.1
Page | 7
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5.2.3 Water Quality and Stream Discharge

In situ water quality and stream discharge was measured at a single location within the study section.
Results of the analysis are provided in Table 5.

Table 5. In situ water chemistry and stream discharge for Whitemud Creek.

Dissolved Oxygen pH Turbidity Temperature Specific Conductivity Discharge
(mg/L) (NTU) (°c) (uS/ecm) (m3/s)
9.62 8.17 12.78 17.1@ 13:20 917 0.235

6.0 DISCUSSION

Whitemud Creek is known to support a number of sport and non-sport fish species. Historical fish capture
data suggests that several non-sport species utilize the habitat on a year-round basis while sport fish
presence is likely seasonal. Habitat within the study section was relatively diverse, although the amount of
deep water (>1m) was limited and there was minimal cover that was suitable for larger-bodied fish. In
addition, optimal spawning habitat for burbot, northern pike, or walleye was not identified within the study
section. Overall, the capability of the fish habitat within the study section was judged to be moderate as

described in Table 6.

Table 6. Analysis of fish habitat capability of Whitemud Creek in the vicinity of the Project.

Evaluation
Rationale Overall Capability
Criteria Ranking
Sensitivity Low Habitat is prlmarlly ut|I.|zed by forage and coarse flsh.spemes but may
support certain sport fish species on a seasonal basis.
Habitat is important but not critical for survival of species.
» Habitat in the study section is expected to be utilized by a number of
Utility Moderate forage and coarse fish species for a range of life cycle phases. Moderat
> Regular use of the study section by sport fish species is not oderate
expected; however, walleye spawning habitat may be present
downstream of the study area.
» Habitat within the study section appears to be common and widely
Rarity Moderate available within Whitemud Creek but is relatively unique within the
portion of NSR watershed that is within the City of Edmonton.

7.0 POTENTIAL IMPACTS AND MITIGATION

7.1 POTENTIAL IMPACTS

Assessment of potential impacts to fisheries resources associated with the proposed Project was based

on:

e review of preliminary project plans (Appendix A);

e existing conditions and fish habitat capability; and

e review of the DFO Pathway of Effects Diagrams.

Potential impact pathways identified for the proposed project are presented in Table 7.
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Table 7. Analysis of potential effects to fisheries resources associated with the Project.

Impact Pathway

Potential Effect

Species/Disease

activities using
contaminated equipment

or materials on site

» Not disposing of contaminated
materials appropriately

Category Potential Source Description Analysis
Possible negative effects due to:
» Alteration of potential fish habitat . . .
- ) » Instream works associated with the in-
. - due to deposition of sediment .
Clearing of riparian area(s) ) channel placement of material
Release of Installation/removal of > Decrez_a_sed food productlon due to » Instream works associated with
h h . deposition of sediment h ’ : .
sediment isolation works ) installation/removal of isolation works
General earthworks > Reduced f'?“ health gmd/or Possible positive effects due to:
increased fish mortality due to
suspended sediment » Stabilization and revegetation of the
eroded bank
Rel ‘ Operation of heavy Possible negative effect due to:
d;:éfiiss equipment near water > Reduced fish health and/or »  Instream and riparian works will
substances Construction processes increased fish mortality require heavy equipment to be in
(i.e. pouring concrete) close proximity to the watercourse
The spread of invasive species and/or
) disease can result from: Possible negative effect due to:
; In-water construction N . . o .
Invasive > Bringing contaminated machinery | »  |nstream and riparian works will

require equipment to be in close
proximity to the watercourse

Entrapment,
impingement,
entrainment of fish

Installation of isolation
works

Dewatering/water
management with pumps

» Fish mortality can occur when fish
become stranded in isolation areas

» Fish mortality can occur when fish
become impinged on screens or
entrained in pumps when isolated
areas are dewatered

Possible negative effect due to:

» Installation of isolation works to
facilitate placement of bank material
and riprap

» Dewatering and flow management
operations that may be required to
complete the Project

At Risk Species

In-water construction
activities

» Instream work can adversely affect
species that are At Risk or
Threatened under Provincial and/or
Federal legislation

Not expected:

» No At Risk or Threatened species are
found in Whitemud Creek

Change in access
to fish habitat

Installation of isolation
works

» Isolation works can temporarily
impede fish movements if
structures completely block or
excessively constrict the channel
width

Possible negative effect due to:

» Installation of isolation works to
facilitate in-channel activities

Alteration or
destruction of
potential
habitat

» Bank stabilization works
» Temporary isolation

works

» The amount and/or quality of
available habitat can be
permanently reduced if the bank
stabilization and armouring
results in a physical habitat
footprint

Neutral effect due to:

» Upslope riprap under the bridge will
be confined to areas that have
limited riparian value (i.e. lack
vegetation and/or are denuded).

» Upslope riprap adjacent to the
bridge will be covered with fill and
revegetated as part of the
bioengineered riverbank protection.

» In-water (below 1:2 year high water
mark) riprap placed along the RUB
(for 10 m) and LUB (for 15 m) will
result in a change in substrate
composition (from being dominated
by fines to being dominated by
large cobbles and boulders)

Spencer Environmental Management Services Ltd.
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7.2 MITIGATION AND QAES SPECIFICATIONS AND RECOMMENDATIONS

Potential impacts to fisheries resources as a result of the Project can be mitigated through implementation
of best management practices (BMP’s) and specific management/protection plans described below. These
mitigation measures were developed based on the preliminary design information provided in Appendix A;
additional mitigation may be required depending on final design plans and construction methodologies for
the Project.

7.2.1 Design Measures

Morrison Hershfield has incorporated several mitigation measures into the Project design. Design
measures that will assist in mitigating potential impacts to fisheries resources include:

e The new abutments will be located behind the existing abutments (which will partially remain in
place to minimize disturbances to the streambanks), and will be constructed above the average
high-water mark.

e A landscaping restoration plan that will include bioengineered streambank protection techniques
(i.e. incorporation of willow cuttings and other plants into riprap) will be implemented.

7.2.2 General Measures
Standard BMP’s described below should be implemented during construction as deemed necessary
depending on Project details and local conditions:

e Clearing of riparian vegetation should be kept to a minimum.

e The duration and intensity of instream work should be kept to a minimum.

e Minimize the removal of natural woody debris, rocks, sand or other materials from the banks, or
the bed of the watercourse below the ordinary high-water mark.

o Immediately stabilize banks disturbed by any activity associated with the Project to prevent erosion
and/or sedimentation, preferably through re-vegetation with native species suitable for the site.

¢ Restore bed and banks of the waterbody to their original contour and gradient. Where original bank
form can not be restored due to instability, establish a new gradient that maintains bank stability
and does not encroach on fish habitat.

e All construction materials should be removed from the site upon Project completion.

¢ Implement mitigation measures described in DFO’s measures to protect fish and fish habitat (DFO
2019).

7.2.3 Erosion and Sediment Control
¢ Minimize disturbances to streambanks and riparian vegetation.

e Ensure that an erosion and sediment control plan is developed, implemented, and maintained for
the duration of the Project.

e BMP’s outlined in the City of Edmonton’s Erosion and Sediment Control guidelines (2005a) and
manual (2005b) should be implemented as required based on site conditions.
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7.2.4

7.2.5

7.2.6

7.2.7

Management of Contaminants

Ensure that machinery arrives on site in a clean condition and is maintained free of fluid leaks,
invasive species and noxious weeds.

Wash, refuel, and service machinery and store fuel and other materials for the machinery in such
a way as to prevent any deleterious substances from entering the water.

Develop a spill response plan to be implemented immediately in the event of a spill and keep an
emergency spill kit on site and accessible at all times.

Decontamination Protocols

The Project is located in the White Zone of the Province (low risk for whirling disease; AEP 2021d).
Care should be given to equipment that has come in contact with other waterbodies in the Alberta
Environment and Parks Red and Yellow Decontamination Risk Zones (AEP 2021d).

All machinery should arrive on site in a clean condition, free of invasive aquatic species, dirt, and
noxious weeds. The Contractor's ECO Plan should address Alberta Environment and Parks (AEP
2021c) Decontamination Protocols for Work in or Near Water (https://www.alberta.ca/stop-whirling-
disease.aspx).

Construction equipment shall be decontaminated following the Decontamination Instructions for
Industrial and Construction Operations (https://open.alberta.ca/publications/decontamination-
instructions-for-industrial-and-construction-operations#summary).

Non-construction related equipment should be decontaminated following the Decontamination
Protocol at the Stop the Spread of Whirling Disease website (https://www.alberta.ca/stop-whirling-
disease.aspx).

All decontamination efforts should be documented and tracked by completing the decontamination
record template found in the Decontamination Protocol. (https://open.alberta.ca/publications/
decontamination-instructions-for-industrial-and-construction-operations#summary).

Scheduling of Works

Instream construction should be scheduled to avoid periods of high precipitation and high stream
flows. If possible, construction should be completed during a low water period (i.e. winter) when the
eroded area is above the surface water elevation (i.e. not instream).

Instream construction should be completed outside of the RAP, which extends from April 16 to June
30t (AESRD 2012).

Isolation works that block more than 2/3 of the channel width have the potential to restrict fish
migration and should not be left in place for more than 14 consecutive days without implementing
alternative measures to accommodate fish passage.

Fish Capture and Release

In the event that construction activities result in the potential entrapment of fish, a QAES should be
retained to complete the following:

o Prepare afish capture and release (FC&R) plan.
o Obtain a Fish Rescue Research Licence from Alberta Environment and Parks.

o Conduct FC&R operations whereby stranded fish are captured from within isolated areas
and relocated to an appropriate release location within Whitemud Creek.

Page | 11
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7.2.8

7.2.9

Instream Isolation

Instream construction activities should be isolated from the flowing waters of the waterbody to
prevent the mobilization of the sediment into the watercourse and to prevent other deleterious
substances from entering the waterbody.

Instream isolation(s) should be constructed of non-erodible materials that will remain functional
throughout duration of instream activities and can be fully removed once instream activities have
been completed.

Instream isolation(s) should adhere to the schedules defined in Section 7.2.6.

All isolations should be installed and removed in a manner than complies with DFO’s Interim code
of practice: Temporary cofferdams and diversion channels (http://www.dfo-mpo.gc.ca/pnw-
ppe/codes/cofferdams-batardeaux-eng.html).

Water pumped out of an isolated construction area should not be pumped directly into a waterbody.
Water should be dewatered into a well-vegetated area in a manner that will not result in erosion, or
into a settling tank/pond or geotextile bag to ensure water returning to the watercourse is of equal
or better quality than that of water within receiving waterbody.

When removing isolation works:

o All construction debris, equipment and non-native streambed material must be removed prior
to reintroducing water to the isolated area.

o Allisolation materials must be fully removed from the waterbody.

End-of-Pipe Fish Screens

If pumping from fish bearing waters is required, all intakes should be screened in accordance with
DFO'’s Interim code of practice: end-of-pipe fish protection screens for small water intakes in
freshwater (https://www.dfo-mpo.gc.ca/pnw-ppe/codes/screen-ecran-eng.html).

7.2.10 Turbidity Monitoring

A turbidity monitoring program should be implemented when instream work is being conducted. At
a minimum the monitoring program should incorporate the following:

o An independent QAES should be retained to develop and implement the program.

o An equation that explains the relationship between turbidity and total suspended solids
(TSS) should be developed prior to initiating instream works.

o The program should outline frequency of monitoring during specific phases of the project.
o The program should define sample sites and exceedance criteria.

o The program should define response actions and protocols in the event that an
exceedance occurs.
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7.3 RESIDUAL EFFECTS

Potential impacts to fisheries resources due to the Project can be mitigated through implementation of the
established BMP’s and specific management/protection plans described in Section 7.2. A summary of the
potential effects assessment, including an evaluation of the potential for the Project to result in adverse
residual effects on fisheries resources in provided in Table 8.

Table 8. Description of potential impacts, mitigation, and residual impacts.

Impact Category Mitigation Potential for Residual Effects

\4

Implement general mitigation measures
Implement erosion and sediment control
Release of Sediment measures Not expected
Implement contaminant control measures
Implement monitoring

Y

Implement general mitigation measures
Release of Deleterious substances Implement contaminant control measures Not expected

Implement monitoring

V|V V V|V V

Implement decontamination protocols as

Invasive Species/Disease .
P required

Not expected

. . L Implement general mitigation measures
Fish entrapment, entrainment, impingement Not expected

Adhere to recommended schedules

Implement general mitigation measures

Change in access to fish habitat
Adhere to recommended schedules

Not expected

Implement design measures
Implement general mitigation measures

YV V V|V V|V VY

Implement erosion and sediment control
Alteration or destruction of potential habitat measures Not expected
Implement contaminant control measures
Implement monitoring

» Adhere to recommended schedules

Y VY

7.4 DFO REQUEST FOR REVIEW

In Canada, projects that will likely result in the death of fish and/or the harmful alteration, disruption, or
destruction (HADD) of fish habitat must obtain an authorization from the Minister of Fisheries, Oceans and
the Canadian Coast Guard as per the Canadian Fisheries Act Regulations.

As described in Table 8, residual effects to fisheries resources are not expected to occur as a result of the
Project assuming that it proceeds as described in Section 2.2 and Appendix A, and provided that all
mitigation measures outlined in Section 7.2 are implemented. Based on this analysis, the Project is
considered unlikely to result in the death of fish and/or HADD of fish habitat. However, since the Project will
involve instream work on a fish-bearing waterbody, it is recommended that a Request for Review form be
submitted to DFO.
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8.0 CLOSURE

We trust that the information presented in this report meets your requirements. If you have any questions
or comments, please contact the undersigned.

Kingfisher Aquatics Ltd.

%f -

Sean Heap, P. Biol. Erik Stemo, P.Biol.
Fisheries Biologist Senior Fisheries Biologist
Project Biologist Project Manager
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Appendix A

Project Design Plans




MEMORANDUM W - MORRISON HERSHFIELD

TO: City of Edmonton FROM: Donna Chen
Satya Gadidasu / Ahsan Karim Andrew Neilson

CC: Spencer Environmental - Andra Bismanis PROJECT No.: 201932500

RE: Smith Crossing Pedestrian Bridge Replacement DATE: 2/3/2021

Project — Memo Accompanying Regulatory
Application (DRAFT)

X:\PROJ\20201201932500-PB5-SMITH CROSSING BRIDGE REPLACEME\08. WORKING\04 REPORTS (WORKING COPIES)\ENVIRONMENTAL PERMITTING\21-02-03 - MEMO -
SMITH CROSSING - ENVIRONMENTAL PERMITTING MEMO - ISSUED.DOCX

Introduction / Purpose

For the Smith Crossing Pedestrian Bridge Replacement Project, the City of Edmonton (the City) has
requested Spencer Environmental Ltd. (Spencer) to prepare and submit the municipal, provincial and
federal environmental permitting and regulatory approvals applications. As the Prime Consultant for this
bridge replacement project, Morrison Hershfield Limited (MH) has been tasked with providing drawings
as well as this summary memo to support the environmental permitting and approvals process.

Project Details

The existing Smith Crossing bridge is a steel pony truss structure, over 100 years old, supported on
concrete abutments and is in need of replacement. Based on existing site conditions and
hydrotechnical / geotechnical / environmental assessment findings, the following adjustments are
recommended for proposed replacement bridge.

- Increase in overall span length, with new abutments located behind the location of the existing
abutments

- Increase in bridge soffit elevation, to meet 1-in-100 peak flood event. No freeboard will be
provided, confirmed with the City following design discussions.

- Headslope slope stability and erosion improvement with provision of Class Il riprap and toe
thickening at the north abutment.

The scope of work includes:

Excavation and backfilling;
- Demolition and removal of existing bridge;

- Bridge abutment installation including foundations, rip-rap armouring of upstream and
downstream riverbanks;

- Bridge superstructure erection;



- Approach pathway regrading; and,

- Miscellaneous trail amenities modifications (public information panels, seating areas), and
landscape restoration.

Permitting Requirements Summary
A summary of the identified permitting requirements is shown in Table 1

Table 1: Permitting Requirements for Smith Crossing Pedestrian Bridge Replacement

Act Permit/Approval Regulatory Trigger Approximate Status
Approval
Timeline
Fisheries DFO Project Work below the high water mark of a fish- 16 weeks /4  Spencer
Act Review bearing creek including work in water (i.e., months preparing
replacement of the north abutment). Work submission.
in isolation of flowing water (e.g., coffer
dam).
Bylaw 7188 Environmental Completed by others; Approval from City 6 months Spencer
Impact Planning expected to be in place for the preparing
Assessment bridge. submission.
Approval
Water Act Code of Practice  Work in a mapped and coded watercourse, 2 weeks Spencer
Code of Notification within the active channel. Work in isolation preparing
Practice for of flowing water (e.g., coffer dam). submission.
Watercourse
Crossings Supplement: Qualified Aquatic Environment
Specialist (QAES) recommendations.
Canadian Approval Owner must apply for an approval for a 16 weeks/ Spencer
Navigable major work (i.e., bridge) in any navigable 4 months preparing
Waters Act water if the work interferes with navigation. submission.
If the City has an existing Approval under
the old Navigable Waters Act or Navigation
Protection Act, it can likely be amended.
Historical Approval Work in an area with a historical resources 3 months Spencer
Resources value listing. preparing
Act submission.
Public Disposition Work within the bed and shore of a 8 - 10 months Spencer
Lands Act permanent (Crown-claimed) watercourse. (may preparing
Abutment removal and other toe of bank potentially be  submission
work will require a Disposition. reduced to 4
— 6 months)
Fisheries Fish Research Contractor’s Delegated Environmental 2 weeks
(Alberta) Licence Consultant to conduct Fish Salvage during
Act* construction, as appropriate. Permit
required prior to fish salvage during
construction; to be included in Tender
Documents / Special Provisions.
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Proposed Work Description

The proposed work and schedule are shown in Table 2. In general, the means and methods of
construction are conventional, and Environmental Best Management Practices are expected to be
sufficient to mitigate environmental impacts.

Table 2: Proposed Work and Schedule

Schedule Item Description

Fall 2021 1 Mobilization

Fall 2021 2 Remove Existing Bridge Superstructure

Fall 2021 3 Construct Temporary Isolation / Retaining Walls

and Remove Existing Substructure

Winter 2021 4 Construct New Substructure (Cast-in-Place Steel
Case Piles with Cast-in-Place Concrete
Abutments) and Embankment Works

Winter 2021 / Spring 2022 5 Erect new bridge superstructure

Spring 2022 6 Approach Work, Trail Improvements and Site
Landscaping

Spring / Summer 2022 7 Demobilization

Refer to the Issued for Permitting design drawings and notes below for additional description of the
work scope, with particular emphasis on work scope near the bridge crossing over Whitemud Creek, as
well as upstream and downstream at Whitemud Creek and Blackmud Creek. [t is noted that the
temporary works listed are anticipated based on past project experience. The successful Contractor will
ultimately be responsible for design and construction of the temporary works.

Temporary Works near the Stream
- Whitemud Creek is a Class C waterbody and Blackmud Creek is a Class B waterbody, both with
a Restricted Activity Period of April 16 to June 30. No in-stream works shall occur from April 16
to June 30.
- Temporary isolation (e.g. cofferdams and/or silt curtains) will be provided at each abutment and
along the length of the rip-rap armouring to prevent sediment from entering the stream during
earthworks.

- Isolation berms shall be constructed of non-erodible materials.

- Embankment works shall be conducted in Fall / Winter at low water and / or partially or fully
frozen stream conditions.

- Fish rescue will be performed prior to dewatering isolated areas.
- Sediment monitoring shall be performed during cofferdam installation and removal.

- Temporary works will not impede the continuous flow of the stream between the isolation at
each riverbank.
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- Navigation:

O

Navigational clearance for recreational users will be maintained at all times during
normal bridge operations. temporary closures during construction may be required
during superstructure removal and installation.

In-stream temporary works shall occur at low water levels in Fall / Winter when stream is
not navigable.

Construction ahead signs shall be placed upstream and downstream of construction to
alert potential stream users.

Construction Methodology and Materials

- Existing Structure

O

The existing steel and timber bridge superstructure will be removed and disposed of.
Demolition will occur at low-water or frozen stream conditions (Fall / Winter). Demolished
components will not enter the stream.

The existing steel superstructure is coated in lead-based paint. Any paint removal
required to facilitate demolition shall be fully contained. Lead painted components shall
be removed and disposed of in accordance with provincial guidelines.

Existing concrete abutments will be removed and disposed of to the extents shown on
Drawings, with remaining components buried in-place beneath rip-rap embankment
armouring.

Careful attention will be paid to areas of visible lead paint encountered during
excavation. Where lead paint chips or flecks are evident, an environmental sampling
program shall be conducted to assess extent and degree of soil impact at encountered
location. Excavated material will be removed and disposed of off-site, in accordance
with provincial guidelines.

- Replacement Structure:

O

Superstructure - Design of the single-span pedestrian bridge superstructure is underway
and will be composed of modern materials such as steel, reinforced concrete, timber,
fibre-reinforced polymer, or similar.

Foundation type — Drilled cast-in-place reinforced concrete piles

Abutment — Cast-in-place reinforced concrete abutment

Headslope protection — Class Il riprap (nominal diameter 500 mm)

Embankment protection — Class Il riprap on non-woven geotextile extending vertically to
the 1:100 year HWL, extending upstream and downstream of bridge headslopes. Rip-

rap ties into existing gabion riverbank protection (riverbank NE of bridge), existing rip-rap
riverbank protection (riverbank SW of bridge), and existing rip-rap and/or bioengineered
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riverbank protection (riverbanks NW and SE of bridge). bank disturbance areas outside
rip-rap footprint will be revegetated with dense willow stakes.

- The single-span superstructure will be erected / installed by lifting into place, launching, or
similar conventional construction methods for single-span pedestrian bridges. There will be no
disturbance to the streambed outside the limits of the temporary cofferdams / stream isolation
required for bank armouring, as shown on the attached drawings.

- Project-specific erosion and sediment controls will be required at all areas of disturbed ground,
around stockpiles, and around laydowns.

- Tree protection in the form of physical barriers shall be provided for any tree within 5 m of the
work zone.

- All disturbed areas shall be revegetated following construction.
Wildlife Passage Considerations

The ravine ecosystem includes small and large wildlife ranging from small rodents, to muskrats, to deer
and similar large mammals. A bat house is located immediately south of the bridge outside the project
area. In accordance with the City’s Wildlife Passage Engineering Design Guidelines (2010) Clause
3.3.3 “all Ecological Design Groups (EDGs) should be able to successfully cross a trail”. The proposed
replacement bridge will maintain similar conditions for wildlife passage to existing conditions, which
allow wildlife to move freely up and down the Blackmud / Whitemud Ravine corridor by crossing the
gravel trails on either side of the stream. Similar conditions will be maintained for the following areas:

- Approach trails: maintain gravel surfacing, designation for pedestrian use only, with fencing
limited to the immediate ends of the bridge structure where required for pedestrian safety

- Bridge Headslopes / Stream Banks: Rip-rap armouring (Class 2 rock, nominal diameter 500
mm, maximum diameter 600 mm) similar to rock already present at the bridge crossing and at
the drainage outfalls downstream of the bridge will be placed below the bridge for improved
flood resilience. Rip-rap armouring will be naturalized by use of willow cuttings or similar
vegetative measures

- Lighting: <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>