Aurum Road Environmental
Impact Assessment,
Edmonton, Alberta

Final

(& Stantec

Prepared for:
Aurum Industrial Development
Partnership

AURUM

Energy Park.

Prepared by:
Stantec Consulting Ltd.

April 2017
110219671



AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

Table of Contents

1.0 INTRODUGCTION ...t e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaeaeeas 11
11 REGULATORY SETTING ... ..utiiiiiiiiiiie ettt sttt ettt e e et e e e et e e e s e e e e ennees 11
1.2 (O N | (@ I © 1 O 1 [ ]\ SRR 1.1
1.3 BACKGROUND ..ottt ettt e e et e e e st b e e e e st e e e e e e nan e e e e ennees 1.2
2.0 PROJECT DESCRIPTION ... 2.1
2.1 PROJECT COMPONENTS ..ottt ittt e e et e e a e e nnnees 2.1
2.1.1 Aurum Road Crossing of Clover Bar Ravine ..........cccccvveeeiiiiiiiiiieeeeee e 2.1
212 WilAIIFE PASSAGE .....eeeieiiiiieiie ettt 2.1
2.13 Creek RealignNmMeENnt ...... ... 2.2
214 Aurum Road Crossing of the western dry ravine.............c.ccccvvvveeeeeeennns 2.2
2.2 PROJECT ACTIVITIES ...t ettt e ettt e e e ssttee e e s st e e e s nssseaeeannsseaeesnnseeeeeasnnneeesnees 2.3
221 (@Ta] 131118 o 110 o ISR 2.3
2211 Vegetation CleariNg ..o 2.3
2212 Creation of ConstruCtion ACCESS.........cccvveieeieeeeieieiiiieeeaaeenn 2.3
2.2.13 Creek Isolation and Pump Around ..........cccccooveveeeiniiieeenninen. 2.3
2214 Arch Culvert Installation............cccccceeei i, 2.4
2.2.15 Backfill and Grading ......cccooeevveiiiiii i, 2.4
2.2.1.6 Creek Realignment and Wildlife Passage............ccccccuvvnneee... 2.5
2.2.1.7 Construction of Aurum Road ..........ccccvevviiieeeiniiiee e 2.5
2218 Reclamation and Revegetation .............cccceeviiiveeiiiiiee e, 2.5
222 OPEIATION ...ttt s e e e e e e nnbaeeeean 2.6
2221 Daily Use of Aurum Road...........ccccceeeeiiiiiiiiiiiicee e, 2.6

2222 Pre- Final Acceptance Certificate Maintenance
LT 10 T o [PPSR 2.6
2223 Wildlife Passage Maintenance ACHVItIES .........c.ccceveeeriiineen. 2.6
2.3 PROJECT SCHEDULE ...ttt ettt ettt a e e e e e s nnnne e e e e nnees 2.7
2.4 REGULATORY ENGAGEMENT AND CONSULTATION ....coiiiiiiieeiiiiee et 2.7
2.5 PUBLIC ENGAGEMENT AND CONSULTATION ...t 2.7
2.6 PROJECT ALTERNATIVES ....eeiieitiiie ettt ettt s et a e st e e e s snte e e e s annneeaeennnees 2.8
26.1 Options Considered During the Detailed Design Process..................... 2.9
26.1.1 Option 1: Preliminary Design Package..........cccccccceeeviiinennneen. 2.9

2.6.1.2 Option 2: Realigned Arch Culvert (The Proposed
(@] o] 0] 0 ) FR PO RO UPPPPPPPPRR 2.9
2.6.2 Rationale for Choosing OpPtioN 2..........ccoiiiiiiiiiiiie e 2.9
3.0 SCOPE OF THE ASSESSIMENT ...eiiiiiiiiiiieiiieeeeeeeeeeeeeeeeeteeeeeeeaesseeeesesssssessssnsesssnnnnnnnnnnnnnnnns 3.1
3.1 SELECTION OF VALUED COMPONENTS ..ottt esiiiee e siieee s sieee e ssneeeee s enaeeaeeennees 3.1
3.2 SPATIAL AND TEMPORAL BOUNDARIES ......oooiiiiiiiiieiiiiite et 3.1
3.3 REGULATORY AND POLICY SETTING ...coeiiiiiiieeiiiiiee s siieee e siaeeaessneeee e e snneeeesansaeea e ennees 3.2
4.0 BASELINE CONDITIONS ... .o 4.1
4.1 SOCIOECONOMIC SETTING......uuiiiieiiiiiieeesieie e e esiieee e e sseeeeeessteaeessnseeeeesnnsneeesansneeeeesnees 4.1

(,_,g Stantec



AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

4.2

5.0

51

5.2

5.3

4.1.1 Historic and Current Land USE ...........cooviiiiiiiiiiiiiiece e 4.1
412 AdJACENTLANd.......oiiiiiii e 4.1
PHYSICAL ENVIRONMENT ....ceiiittiite ettt ettt e e e sttt e e e sitee e e e snaeeaessnsseeeessnseeeeeannnneeeesnnses 4.1
421 AV ALV o= o 1 PSPPSR 4.1
422 Geology, Topography and SOilS.........cccoucciiiiiiieee e 4.1
4.2.3 Groundwater and Surface Water...........ccuveviiiiiiii i 4.2
424 Fish and Fish Habitat..............oooiiii e 4.3
425 A4 =T e =3 =1 10 o PRSP 4.4
4.2.6 L ATZ1 o 11 = RS 4.4
4.2.7 HIStONCAI RESOUICES ... .. 4.6

42.7.1 ArchaeologiCal OVEIVIEW ..........ccuueiiiiiiieieiiiiee e 4.6

4.2.7.2 Palaeontological OVEINVIEW .........cccceeeeiiiiiiiieiieeeeee e 4.7

ASSESSMENT OF POTENTIAL ENVIRONMENTAL EFFECTS ON VALUED

LOL@ 1V, @ T\ =1 5.1
LYY T O AN o P 51
51.1 Potential Effects, Pathways, and Measurable Parameters ................... 5.1
5.1.2 Criteria for Characterizing Residual EffeCts ..........cocccvveeeieeiiciiieeeee, 5.1
5.1.3 Project Interactions with VIiEWSCape ........ccccceveeeeiiiiiiiiieieeeee e 5.2
5.1.4 ASSESSMENT TECHNIQUES .....evviiieiiee e e e 5.3
5.1.5 Assessment of Change in VIEWSCAPIE .......ccuuvveeiiiiiiei i 5.3
5.15.1 ProjeCt PAtNWaAYS .........cccuiiiiiiiiieee e 5.3

5.15.2 MitigatioN MEASUINES ..........ccooiiiiiiiieeeee e 5.3

5.1.5.3 Residual EffECTS ......cccvuiiieiiiiee e 5.4

5.1.6 Summary of Residual Effects on ViewsCape ..........cccccovvvvivveeeieeeenicnnnnee, 5.4
LU O YT I = o 54
521 Potential Effects, Pathways, and Measurable Parameters ................... 5.4
5.2.2 Criteria for Characterizing Residual EffeCts ..........coccccvieeieeiicciiiienennn. 55
5.2.3 Project Interactions with Surface Water.............ccccocvvviveeeeie i, 5.6
524 ASSESSMENT TECNNIQUES ... 5.7
5.25 Assessment of Change in Sediment Load and Water Quality ............. 5.7
5.25.1 Project Pathways........cccccveeiiiiciee e 5.7

5.25.2 Mitigation MEASUINES .........cooi i 5.7

5.25.3 Residual EffECTS ... 5.8

5.2.6 Assessment of Change in Hydraulics of Clover Bar Creek..................... 5.8
5.26.1 Project Pathways ... 5.8

5.2.6.2 MitigatioN MEASUIES .........ceeiiiiiiieeiiiieee et 5.10

5.2.6.3 Residual EffECTS ... 5.10

5.2.7 Summary of Residual Effects on Surface Water..........ccoccceeeeeeieinnnnneen. 5.12
FISH AND FISH HABITAT .ottt ittt e e ettt e e e e e e e e e et e e e e e e e e e an it e e aeees 5.12
5.3.1 Potential Effects, Pathways, and Measurable Parameters ................. 5.12
5.3.2 Criteria for Characterizing Residual EffeCts ............coccviiieeeeeiiicciinne, 5.13
5.3.3 Project Interactions with Fisheries and Fish Habitat .............................. 5.14
5.34 ASSESSMENT TECNNIQUES ... 5.15
5.35 Assessment of Change of Fish Habitat............ccccccooeeiii, 5.15
(,_,g Stantec



AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

5.35.1 Project Pathways........cccceevivee i 5.15
5.3.5.2 Mitigation MEASUIES ...........cocuiiiiieiie e 5.15
5.3.5.3 Residual EffeCtS ... 5.16
5.3.6 Assessment of Change in Fish Movement, Migration and Fish
PSS A .o 5.16
5.3.6.1 Project Pathways ... 5.16
5.3.6.2 MitigatioN MEASUIES .........ceiiiiiiiieeiiiiiee e 5.17
5.3.6.3 Residual EffECTS ... 5.17
5.3.7 Assessment of Change in Fish Mortality............coocoveeiccciieee, 5.18
53.7.1 Project Pathways ... 5.18
5.3.7.2 MitigatioN MEASUIES .........ceiiiiiiiieeiiieie e 5.18
5.3.7.3 Residual EffeCtS ... 5.18
5.3.8 Summary of Residual Effects on Fisheries and Fish Habitat ................. 5.19
5.4 (1 17N 1 [ ] N 5.19
54.1 Potential Effects, Pathways, and Measurable Parameters ................. 5.19
542 Criteria for Characterizing Residual Effects ..........ccocoeviiiiiiiiiiiieeees 5.20
5.4.3 Project Interactions with Vegetation.............ccccccoeeeviviiiiieeeee e, 5.21
5.4.4 ASSESSMENT TECHNIQUES .....viiiiieiie e 5.22
5.4.5 Assessment of Change in Plant Community Diversity ...........cccccceeouee. 5.22
5451 ProjeCt PathWays ...........ccvvviiiiiiiieeeec e 5.22
5.45.2 Mitigation MEASUIES .........ceeiiiiiiieeiiiiie e 5.22
5.4.5.3 Residual EffeCtS ... 5.22
5.4.6 Summary of Residual Effects on Vegetation .............cccccvveeeeee i, 5.23
55 WWILDLIFE ...ttt ettt ettt e e et e e e e st e e e e e s e e e e ansbe e e e e ensseeeeanntneeeeannnneeens 5.23
5.5.1 Potential Effects, Pathways, and Measurable Parameters ................. 5.23
5.5.2 Criteria for Characterizing Residual Effects ..........ccocooeiiiiiiiieeee 5.24
5.5.3 Project Interactions with Wildlife...............ccccoiiieei i, 5.25
554 ASSESSMENT TECHNIQUES .....viiiiiieie e 5.26
5.5.5 Assessment of Change in Habitat................c.oooc e, 5.26
5551 ProjeCt PAthWaYS ...........ccueiiiiiiiiieeeee e 5.26
5.5.5.2 Mitigation MEASUIES ...........cccuvieiieiee e 5.26
5.5.5.3 Residual EffeCtS ... 5.26
5.5.6 Assessment of Change in Mortality RiSK............oooiiiiiiiiieeeiiiiieeeeee, 5.27
5.5.6.1 Project Pathways ... 5.27
5.5.6.2 MitigatioN MEASUIES .........cceiiiiiiieeiiieie e 5.27
5.5.6.3 Residual EffeCtS ... 5.28
5.5.7 Assessment of Change in Movement........cccccccovvviiiiieeee e, 5.28
55.7.1 Project Pathways........ccoceeiieiiiiiie e 5.28
5.5.7.2 MitigatioN MEASUIES ...........cocciiiiieeieee e 5.28
5.5.7.3 Residual EffeCtS ... 5.29
5.5.8 Summary of Residual Effects on Wildlife............cccccviiiiiiii e 5.29
5.6 HISTORICAL RESOURGCES.........cttiiieeiiiiie et e ettt sntae e e st e e e s snsaeeeeannnneeeeennees 5.30
5.6.1 Potential Effects, Pathways, and Measurable Parameters ................. 5.30
5.6.2 Criteria for Characterizing Residual Effects .........ccccceiiiiiciiiiiieeene 5.30
(,_,g Stantec



AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

5.6.3 Project Interactions with Archaeological and Historical
RESOUICES. ...ttt e e e et e e e e e e e e enneees 5.31
5.6.4 Analytical MethodS ..........oooi e 5.32
5.6.5 (=S 1] aTe I @0 ] g e 111 0] o &3PS 5.32
5.6.5.1 Project Pathways........cccceviiee i 5.33
5.6.5.2 MitigatioN MEASUIES .........ceiiiiiiieiiiiiee et 5.33
5.6.5.3 Residual EffeCtS ... 5.33
6.0 SUMMARY OF ASSESSMENT OF POTENTIAL ENVIRONMENTAL EFFECTS ........ccceeeee... 6.1
7.0 MONITORING ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaaaeaaaaaaeeeeees 7.1
8.0 LIMITATIONS AND QUALIFICATIONS ... 8.1
9.0 REFERENGCES. ... .ottt ettt et et e ee e et aeeeeeeeeeensnnnnnnnnnes 9.1
LIST OF TABLES
Table 1 Regulatory Engagement and Consultation Record...............occccviiieiiieeeniineee. 2.7
Table 2 Applicable LeGiSIation ... 3.2
Table 3 Potential Effects, Effects Pathways, and Measurable Parameters for
A SN T or= T o1 TP PPTUPPPPPPPPR 5.1
Table 4 Residual Effect Characterization Definitions for Viewscape...........ccoccceeeeeeenn. 5.1
Table 5 Project Environment Interactions with Viewscape .........cccooccceeeeeiiiiciiieeeee e, 5.2
Table 6 Residual Effect Characterizations for Viewscape..........ccccoveveeeeeiiiiiiiiiieeeeee e, 5.4
Table 7 Potential Effects, Effects Pathways, and Measurable Parameters for
SUITAICE WALET ...ttt e e e e e e s e st e e e e e e e e e annnrraneeaeens 5.5
Table 8 Residual Effect Characterization Definitions for Surface Water....................... 55
Table 9 Project Environment Interactions with Surface Water...............cccoevvivieeineennn, 5.6
Table 10 Natural Channel and Proposed Realigned Channel Hydraulics ..................... 5.8
Table 11 Residual Effect Characterizations for Surface Water ...........ccccccceeevvvicvvvennnnnn. 5.12
Table 12 Potential Effects, Effects Pathways, and Measurable Parameters for
Fisheries and Fish Habitat............cooouiiiiiiiii e 5.13
Table 13 Residual Effect Characterization Definitions for Fisheries and Fish
[ = o] €= 1 PSR R PP 5.13
Table 14 Project Environment Interactions with Fisheries and Fish Habitat ................... 5.14
Table 15 Residual Effect Characterizations for Fisheries and Fish Habitat..................... 5.19
Table 16 Potential Effects, Effects Pathways, and Measurable Parameters for
A =T (=3 7= 10 ) o SRR 5.20
Table 17 Residual Effect Characterization Definitions for Vegetation..............c............ 5.20
Table 18 Project Environment Interactions with Vegetation............c.cccceevviiiveeniiinneene 5.21
Table 19 Residual Effect Characterizations for Vegetation .............cccccceeeeiiiiciiieenenenn. 5.23
Table 20 Potential Effects, Effects Pathways, and Measurable Parameters for
LAY o 11 =SSR 5.23
Table 21 Residual Effect Characterization Definitions for Wildlife ...............cccccoccce. 5.24
Table 22 Project Environment Interactions with Wildlife..........c.cccoiiie 5.25
(,_,g Stantec



AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

Table 23 Residual Effect Characterizations for Wildlife ..........cccceiiiii e 5.29
Table 24 Potential Effects, Effects Pathways, and Measurable Parameters for

HISTOMNC Al RESOUICES......oiiii it e e e e e e e e e e e e neeee 5.30
Table 25 Project Environment Interactions with Historical Resources.............cccccceee.. 5.31
Table 26 Summary of Potential Environmental Effects Assessment............ccccccceeeeeeeiienns 6.2

LIST OF FIGURES

Figure 1 Local Assessment Area and Project Disturbance Areas...........c.cccoceviiiciiiees 1.3
FIQUIE 2 PrOJECT OVEIVIEW ......eiiiiiiiiee ettt e e sttt e e e e e e et e e e e e e e e e e s ntaeeeeeeeeeeeeaanneeees 14

LIST OF APPENDICES

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F
APPENDIX G

APPENDIX H

(,_,g Stantec

FIGURES ... .o Al
VEGETATION TECHNICAL DATA REPORT .....ouiiie B.1
WILDLIFE TECHNICAL DATA REPORT .....ouiiiii C1
FISH AND FISH HABITAT ASSESSMENT ......cooiiiiiii, D.1
GEOTECHNICAL REPORT.....cctiiiiiiiiiiiiiiiiiiiiieeeiieeeeeeeese s E.l
EROSION AND SEDIMENT CONTROL PLAN .....cooiiiiiiiiiiiie, F.1
CLOVER BAR CREEK CROSSING AT AURUM ROAD: EVALUATION

OF WILDLIFE PASSAGE ......ooiiiiiiiiiiiiiiiiiieiieeee e G.1
GEOMORPHOLOGY - GEOTECHNICAL TECHNICAL MEMO ................... H.1



AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

Introduction
April 2017

Aurum Industrial Development Partnership (the Proponent) has retained Stantec Consulting Ltd.
(Stantec) to complete an Environmental Impact Assessment (EIA) on Aurum Road (the Project).
The Project, as defined for the EIA, includes only proposed disturbance within the boundaries of
the North Saskatchewan River Valley (NSRV) a nationally significant natural area (Geowest 1993)
and a major ecological corridor that traverses the Province of Alberta (ESRD 2015). These project
disturbance areas (PDAs), as shown on Figure 1 as PDA1 and PDA2 are 2.8 and 0.3 ha
respectively. The PDAs represent the intersection of the top of bank survey line for the NSRV and
the temporary and permanent disturbance of the Project. Any disturbance for Aurum Road
within the tablelands, the land above the legal top of bank survey line for the NSRV, are not
included in the EIA. As part of the EIA, biophysical assessments were completed within the local
assessment area (LAA) for the Project, the potential area that the Project effects could be
reasonably measured outside of the PDAs and based on the confinements of the surrounding
development.

Major components of the Project include the following:

Construction of Aurum Road over Clover Bar Creek (the creek)

Construction of a wildlife passage under Aurum Road

Realignment of the creek to accommodate Aurum Road and incorporate a wildlife passage
Construction of Aurum Road over a dry ravine on the western side of SE-21-53-23-W4M

Components of the Project are discussed in detail in Section 2.0.
1.1 REGULATORY SETTING

This EIA was conducted in accordance with the requirements of the North Saskatchewan River
Valley Area Redevelopment Plan (NSRVARP, Bylaw 7188, City of Edmonton 2014) and the Guide
to Environmental Review Requirements on the North Saskatchewan River Valley and Ravine
System (City of Edmonton 2000).

1.2 PROJECT LOCATION

The Project is located within a regional setting that is largely industrial development, south of the
North Saskatchewan River (NSR) as shown on Figure 2 Project Overview. Locally, the Projectis in
the Aurum Industrial Business Park in the City of Edmonton, Alberta. The LAA is a mixture of
Industrial Business (IB) zoned land, Environmental Reserve (ER), Alberta Infrastructure pipeline
right-of-way (ROW), and an ATCO-owned substation. Tablelands within the LAA are currently
being used as agricultural land. The LAA is bordered to the north by the Provincial crown-owned
pipeline ROW, to the east by 17 Street NE, to the south by 127 Avenue NE, and to the west by 9
Street NE and the transportation utility corridor (TUC). The Creek flows northwest through the

(,_,g Stantec
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deep and steep-sided Clover Bar Ravine (the ravine), which originates in a stormwater
management pond within the interchange of Highway 16 and Range Road 232, and overland
northeast through the Alberta Infrastructure pipeline ROW ultimately to the NSR.

The Project crosses over a dry ravine on the western side of the LAA, a portion of NSRV that
extends into the pipeline ROW.

1.3 BACKGROUND

The Aurum Industrial Business Park (the Industrial Park), which is currently accessed from Highway
16 via 17 Street NE, has been under development since approximately 2005. As development of
the Industrial Park has continued, personnel and traffic associated with businesses within the
Industrial Park have increased. Traffic congestion on 17 Street NE has become a regular
occurrence, and is exacerbated by the Canadian National (CN) and Canadian Pacific (CP)
train tracks that cross 17 Street NE between 127 Avenue NE and Highway 16. Trains on these
tracks cause traffic backlogs, while employees who work within the Industrial Park wait to cross
the tracks to and/or from their places of business. Aurum Road, which will eventually connect
Anthony Henday Drive (Highway 216) (the Henday) to Highway 21, is currently constructed
between 17 Street NE and Range Road 232, and between the Henday and 9 Street NE.
Construction of Aurum Road that passes through SE-21-53-23-W4M is required to complete the
connection to Secondary Highway 21. While the Industrial Park only requires a two-lane roadway
to service it, the roadway will ultimately be expanded to six lanes to facilitate the increased
traffic this roadway will receive as a bypass route between the Henday and Highway 21. This will
bypass both sets of train tracks on 17 Street NE, thereby creating an easily accessible and major
route through the Industrial Park.

In 2016, numerous businesses within the Industrial Park approached City of Edmonton Council
and requested that the Aurum Road connection between 17 Street NE and 9 Street NE be
completed to alleviate the traffic congestion in the Industrial Park. The Project was placed on a
priority list for the City of Edmonton, whereby they initiated the preliminary design options for
Aurum Road and the ravine.

(,_,g Stantec
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April 2017

The following sections will provide a detailed description of the Project and how it was decided
upon.

2.1 PROJECT COMPONENTS

The major components of the Project are listed and described below:

Aurum Road crossing of Clover Bar Ravine
Wildlife passage

Creek realignment

Aurum Road crossing of the western dry ravine

Aurum Road will cross the ravine, a deep and steep-sided ravine generally east to west. The
Aurum Road crossing will be approximately 200 m across the ravine and will cross at an
elevation of 648 m, which is equivalent to the top of bank for each side of the ravine. The road
will ultimately be a six lane arterial roadway, with three lanes in each direction, necessary to
relieve congestion and traffic pressures on the Yellowhead Highway 1. However at this time, only
two lanes (with a turning lane) will be paved. The remaining lanes will be built at a later date; the
area for these lanes will be seeded for grass and will tie into the stormwater management system
for the Aurum Industrial Development area that will be built on the tablelands.

Utility lines will be built into the subsurface of the roadway, overlaying the arch culvert, including
water lines and sewer lines, gas services, power lines and telephone lines.

A wildlife passage below Aurum Road will be facilitated by the installation of an arch culvert at
the bottom of the ravine. Design was informed by the Clove Bar Creek Crossing at Aurum Road:
Evaluation of Wildlife Passage (see Appendix G). The arch culvert will be a bottomless, multi-
plate, concrete arch structure 21.5 m wide, 8 m in height and 67 m in length. The arch culvert will
be supported by a foundation set onto geotechnical H-pile, driven deep into the competent
bedrock material below the ravine.

The main, large mammal passage will be on the east side of the creek as a 9 - 12 m wide bench,
with areas built into the bench for small mammal cover (through the use of a continuous brush
pile along the edge of the culvert and ground; brush, stone and small-diameter woody debris,
small diameter (300 mm) pipe covered with mounded topsoil and sheltered by small woody
debiris). A smaller bench on the west side of the crossing will be 1.5 - 4 m wide for small animal
passage. The creek will be lined with stepped, thick and wide boulders, flat on the top and
bottom faces, that will be easy for animals to step on and used to exit the creek water.
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Appendix A Figures, Creek Realignment Sections have been included to illustrate the wildlife
passage.

The creek is a southern tributary of the NSR and is part of a watershed area that extends from
Strathcona County to the eastern part of the City of Edmonton. The creek flows northwest
through the deep and steep-sided ravine, overland northeastwardly through the pipeline ROW
and ultimately to the NSR. A portion of the creek will be realigned within PDAL in order to
accommodate Aurum Road and a wildlife passage.

The creek will be shortened from 174 m to 103 m in length through the PDA1 for a total loss of 690
m2 of area. The realignment will consist of a sinuous length of creek that is approximately 4.5 m
wide at its base and has been designed to the standard 100-year storm event but will
accommodate a 200-year event within the freeboard area. The creek base will consist of
disturbed clay overlain by 200 mm depth of 75 mm crushed rock and 50 mm sand, overlain by
75 mm depth of 40 mm rainbow rock with 25 mm sand. The length of the creek will be armoured
with landscape fabric, 400 — 600 mm thick, by 600 - 800 mm wide, by 1 — 2 m long stabilization
boulders stepped to the 1:100 year flood line. The creek channel will have an incised channel 1
m wide with sloped sides, 4 deep pools, riffles consisting of river rock placed throughout the
creek and root wads. Aurum creek realignment design figures are included in Appendix A
Figures.

Design of the creek realignment was informed by the geomorphology, geotechnical stability
and hydraulic modeling completed during the design process to be consistent with flow rates of
the creek after construction as they were prior to realignment. Maintaining flow rates within the
creek is critical to the function of the watershed the creek is part of the design. For more
information on the creek realignment and channel hydraulics, see Section 5.2.6 and Appendix H
Geomorphology — Geotechnical Technical Memo.

Aurum Road will cross a second ravine of the NSR, within the western portion of SE-21-53-23-W4M.
The top of bank for this dry ravine extends almost to 127 Ave and currently receives runoff from
127 Ave roadway and overland agricultural areas within this section of the LAA. The ravine will
be crossed perpendicular to its extent by Aurum Road. Flow of surface water runoff for this area
will be conveyed under Aurum Road via a flared end pipe, which will tie into a Stormwater
Management Facility (SWMF) built for the Industrial park within the tablelands. The details for the
flared end pipe and SWMF for the Industrial park, including Aurum Road, will be submitted as
part of the Aurum Industrial Development Outfall ESR at a later date. Location of the Aurum
Road crossing of the western dry ravine, as defined as the PDA2, is shown on Figure 1.
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2.2 PROJECT ACTIVITIES

Project activities fall under two phases: construction and operation. The activities have been
listed sequentially in the order they will occur.

Construction activities include the following:

e Vegetation clearing

e Creation of construction access

e Creekisolation and pump around

e Arch Culvert Installation

e Backfill and grading

e Creek realignment and wildlife passage
e Construction of Aurum Road

e Reclamation and revegetation

2.2.1.1 Vegetation Clearing

Vegetation clearing (site clearing) will include removal of all trees and plants from both PDA1
and PDA2 for a total of 2.8 and 0.3 ha respectively, based on the permanent footprint and
temporary work space. Clearing will be done using both mechanical mulcher and hand tools
and will occur outside of the breeding bird season, to the extent possible based on Project
approval.

2.2.1.2 Creation of Construction Access

Several accesses were created for the initial geotechnical driling program, through the removal
of large trees, brush and understory. Stripping and grading was also completed to provide safe
access to steep slope areas and to create platforms for the drilling rig, however these access
routes are not sufficient for heavy equipment and trucks (e.g., excavators, cement trucks,
cranes). These accesses will be utilized, modified as necessary and once vegetation clearing of
all permanent and temporary workspace is completed, new accesses will be created for
construction of the Project. Slopes will be modified as necessary during construction access to
allow for safe passage of the equipment to the bottom of the ravine.

2.2.1.3 Creek Isolation and Pump Around

Isolation and diversion of the creek will occur in two stages. The first stage will include a
temporary culvert or pump around of the creek to isolate the western creek bend, necessary to
facilitate the second stage of creek diversion. The second stage of the creek diversion will
involve an installation of a temporary diversion pipe B, a buried, 1200 mm corrugated steel pipe,
that will divert the flow of the creek from upstream of the arch culvert to downstream of the
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arch culvert and outside of the creek realignment footprint. As the creek is isolated during the

two stages, fish salvage and dewatering will occur to prepare for permanent construction and
alteration of the creek alignment. Staged drawings outlining the staged isolation and diversion
of the creek are in Appendix A Figures (Aurum Road Interim ESC LO01-001 to LO01-006).

Berms will be placed at the upsteam limit and downstream limit of temporary diversion pipe B.
Berms will be 3 m tall, field fit to match surrounding grade and are necessary for hydraulic flow
controls of the temporary diversion pipe B on the upstream side of the ravine and to protect the
existing creek from construction works on the downstream side of the ravine (see Appendix A
Figures, Aurum Road Interim ESC L001-002). Based on UMA/ (UMA Engineering 2008) assessment
existing capacity of this culvert is 1.5 m3/s. The maximum flow at the crossing would be in the
order of 1.5 m3/s, until 17th street is over topped. The 1200 mm diameter temporary diversion
pipe B, under a head of approximately 4 m (due to upstream containment berm) can handle a
flow of approximately 3.0 m3/s.

Four sediment forebays and upslope swales are proposed on both sides of the ravine slopes at
the upstream and downstream creek diversion points to collect water from the slopes and allow
sediment to settle out prior to discharging to the watershed and/or creek. These forebays and
swales will also control surface flow during rain events from entering the area between the
berms during construction and also for collecting any groundwater encountered during
excavation into the slopes or bottom of the ravine.

2.2.1.4 Arch Culvert Installation

The installation of the arch culvert will include a series of slope stabilization measures,
excavation, footing preparation and installation, and the placement of the arch culvert.

Shear keys are required to provide a stable foundation for the Mechanically Stabilized Earth
(MSE) walls (see Appendix E Geotechnical Report). Four shear keys will be installed, one under
each MSE wall that extends into the slope of the ravine. These shear keys will require excavation
into the slope and subsurface until bedrock or stable material is reached in order to provide a
solid foundation for the walls.

The bottom of the ravine will be excavated and a base will be prepared for the foundation of
the arch culvert, wildlife passage and creek realignment. Base materials and dimensions are on
Figure L0O01-L002 Creek Alignment Sections (see Appendix A Figures). Several H-Piles will placed
and capped by concrete to form the foundation of the arch culvert.

Once the foundation is readied, one or two cranes will be used to lift sections of the
prefabricated Arch culvert into place.

2.2.1.5 Backfill and Grading

Slopes will be modified to create a road base over the culvert, create the MSE walls, re-stabilize
the surrounding slopes to safe conditions and to match or blend into surrounding grades. Erosion
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and sediment control (ESC) measures will be installed in a staged manner as construction
progresses (see Appendix F, The Environmental Construction and Methodology Report).

MSE walls will be built up as the slope is graded around the arch culvert. The culvert alignment
was designed to reduce the total linear length of MSE wall necessary to lessen the imposing
nature of these features. The MSE walls will be sloped downwards from the top of the road edge
towards the side slopes and will have terraced material and side slopes placed along them on
each side of the culvert to further support the steep ravine crossing as well as provide a
secondary benefit of using terraced landscaping to minimize the visual effect of the wall. The
MSE walls will have concrete fascia for aesthetics. Drainage swales will be installed around the
MSE walls to direct the flow of surface water on the side slopes of the arch culvert from
overtopping the MSE walls. These swales will tie into the creek realignment via box culverts
installed on the eastern sides, upstream and downstream under the wildlife passage bench. The
swales on the western slope will discharge directly to the creek via riprap (see Creek
Realignment and Concept Plan in Appendix A Figures).

2.2.1.6 Creek Realignment and Wildlife Passage

Backfill, grading, creek realignment and wildlife passage will likely occur simultaneously. The
creek realignment will consist of excavation of the new channel, incorporation of four deep
pools, riffles, root wads, and wildlife corridor benches. The creek channel will be excavated and
armoured after the installation of the arch culvert. Detailed cross sections of the creek design is
included in Appendix A Figures. After the creek is completed, the wildlife passage will be finished
by placement of topsoil, brush piles and animal cover areas (mounds and pipe holes into the
subsurface with branches obscuring entrances).

The temporary diversion pipe B will be removed or abandoned in place once the new creek
bed is finished. This will be completed during the fall, under low flow conditions.

2.2.1.7 Construction of Aurum Road

After installation of the MSE wallls and backfill is completed over the arch culvert (PDA1), the final
road grade and fine grading will be completed in readiness for pavement. Installation of utilities
will be coordinated and installed over the arch culvert, under the road surface.

Construction of Aurum Road will also include installation of the flared pipe that will tie into the
SWMF for the industrial development in the area, prior to construction of the road. Once the
pipe and flared end are constructed, the paving of Aurum Road overtop of PDA2 will be
completed.

2.2.1.8 Reclamation and Revegetation

Final reclamation and revegetation will be completed as per the final landscape concept and
design. Landscaping and plantings were chosen to enhance the ravine, wildlife passage and
provide cover for the MSE walls. Topsoil will be brought in to allow a variety of plants to be
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placed in the PDAL that will be dual purpose. For example, willows will be installed along the
creek edge to help stabilize the banks, provide cover for the creek and to utilize surface water.
Taller trees will be planted on the terraces along the MSE walls, which will add to the aesthetics
and add to the stabilization of the slope.

A permanent access road to the wildlife passage on the upstream side of the arch culvert will
be left in place for maintenance activities within and around the passage. The access road will
be navigable by ATV or light-weight trucks, but will be built to blend in with the natural
vegetation.

A wildlife fence and access gate will be installed above the MSE wall to separate Aurum Road
and the wildlife passage. Final design and placement of the fence will be determined at
detailed design drawing approval.

Operation activities include the following:

e Daily use of Aurum Road
e Final Acceptance Certificate Requirements
o Wildlife Passage Maintenance Activities

2.2.2.1 Dalily Use of Aurum Road

Once open to traffic, Aurum Road will operate as a major access to the industrial development
east of the Henday to Highway 21. The road will initially be built as a two lane, one lane in each
direction with a dedicated turning lane onto 17 Street.

2.2.2.2 Pre- Final Acceptance Certificate Maintenance Period

After the road is open to traffic and landscaping for the PDAL is completed and the City of
Edmonton awards the Construction Completion Certificate for the Project, a maintenance
period will take place prior to issuance of the final acceptance certificate (FAC). During this
maintenance period the site will see higher than typical maintenance activities and human
presence as contractors perform activities such as weed control, replacement of any failed
plantings, erosion repair, addressment of deficiencies, etc. This maintenance period is expected
to last 2- to 3-years, but will be dependent on the contractor’s ability to meet the requirements
of FAC in a timely manner.

2.2.2.3 Wildlife Passage Maintenance Activities

The wildlife passage will require periodic maintenance post-FAC based on the natural materials
used during construction. Replacement of the brush piles along the edge of the arch culvert
and the woody debris used for animal cover, will need to be done as decay occurs, throughout
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the life of the wildlife passage. Maintenance and clean up may also need to be done during
any large storm events, depending on the water flow through the ravine.

2.3 PROJECT SCHEDULE

Construction of the Project will commence once all required permits, approvals, or other forms
of specific authorizations are obtained. Construction is scheduled to begin as early as March
2017 and to continue for a period of 8 — 18 months. Following construction, operation will begin
as Aurum Road is anticipated to be open for traffic in late November, 2017. Final reclamation
and landscaping may proceed beyond this date. Operation of the Project will be continuous
and permanent.

2.4 REGULATORY ENGAGEMENT AND CONSULTATION

Table 1 outline the types of engagement/consultation that were completed for the Project
between the Proponent, Stantec and the regulator, and how this engagement has influenced

the design.

Table 1 Regulatory Engagement and Consultation Record

Date

Type of Consultation

Attendees

June 9, 2016

Meeting to discuss the scope of
the Environmental Impact
Assessment report

From the City of Edmonton:
Brittany Davey, Achyut Adhikari,
Alan Mangory, Mark Pivovar,
Corey Toews

From Stantec: Obaid Rizvi, Kurtis
Fouquette

Proponent representative: Chris
Reiter

December 6, 2016

Meeting to review the
landscape architecture plan for
the arch culvert crossing the
Clover Bar Ravine and provide
an update on what will be
included into the Environmental
Impact Assessment.

From the City of Edmonton:
Brittany Davey, Catherine Shier,
Laura Gryns

From Stantec: Obaid Rizvi, David
Price, Katie Hurst, Kurtis
Fouquette, Wiliam Harper, Elaine
Little

2.5 PUBLIC ENGAGEMENT AND CONSULTATION

The Proponent and Stantec have engaged in multiple discussions with Alberta Infrastructure, as
the adjacent and downstream landowner to the north and west border of the Project.
Discussions with the tenants of the Industrial Park, which make up the majority of the landowners
in the area, have also occurred. A public notice, as part of the Water Act approval, will be
completed in early 2017 as part of the Project public engagement.
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2.6 PROJECT ALTERNATIVES

A Site Location Study (SLS) was completed under separate cover for Aurum Road, which
provides a comparison of access options for the Industrial Park, including a status quo option (no
change), an option to upgrade existing roadways, and the current proposed option of
constructing Aurum Road. The analysis of the SLS identified the current proposed option as
having the potential to alleviate traffic issues in the larger region, not just providing access to the
Industrial Park, but also alleviating pressure on Highway 16 by providing a bypass between
Anthony Henday Drive and Highway 21.

During the Preliminary Design process initiated by the City of Edmonton (City of Edmonton 2013),
four crossing options were considered, and compiled in a report, including:

A single culvert for hydraulic flow

A larger, single culvert to accommodate wildlife,
A two/three culvert option, and

A bridge

The preliminary design report weighed engineering, financial and environmental factors.
According to this report, a meeting was held on July 17t, 2014, between the City of Edmonton
internal departments (Roads Design and Construction, Transportation Planning, Office of
Biodiversity) and Spencer Environmental, at which time the mutually agreed upon best option to
proceed with was determined to be the single culvert with wildlife passage. This was chosen
based on:

e Option would not alter or change the existing movement patterns of animals using the
ravine, and the animals would be able to transverse along the bottom of the ravine as
opposed to the long, steep slopes

Utilities would be more easily accommodated than in the bridge option

All wildlife would be channelized into one area and be kept away from the road surface
Traffic noise would be unlikely to impact wildlife using the crossing structure

Pedestrians using the shared-use path on Aurum Road will have a difficult time accessing the
wildlife crossing structure

In 2016, the current Project Proponent was engaged by the City of Edmonton to complete
detailed engineering and construction based on preliminary design. Stantec was subsequently
retained to complete the design and associated approvals work for an arch culvert, with a
wildlife passage of a 2.0 openness index (see Appendix G, Section 4.1.1 for the definition of the
openness index) as per the preliminary design provided by the City of Edmonton. To confirm the
best options for the crossing, Stantec completed a second Preliminary Engineering Design
Report, initiated after discussion regarding the City of Edmonton’s Preliminary Design process
was determined to not have progressed through full technical evaluation. From the Stantec
Preliminary Engineering Design Report (January 2017), careful analysis of the 3 options that
included a wildlife passage for the crossing were completed and compared (see Table 4,
Preliminary Engineering Design Report). The recommended option was determined to be the
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concrete arch culvert crossing, which was taken to detailed design. Further to this, for the bridge
option, the length of the bridge would have extended to the intersection with 17 Street, which
would not function from a traffic movement perspective and is not recommended, as well as
the other items noted in Section 13.0 of the Stantec Preliminary Engineering Desigh Report
(January 2017). The Stantec Preliminary Engineering Design Report and this EIA does not include
a detailed analysis for all environmental impacts of the alternative preliminary options based on
the required scope of the Project.

Two design options were considered at the commencement of detailed design. Option 1 was
the preliminary design provided to Stantec, and Option 2 was a variant on this design.

2.6.1.1 Option 1: Preliminary Design Package

The preliminary design provided to Stantec consisted of a 16 m wide x 7 m tall x 55 m long arch
culvert crossing. This design involves a creek realignment of over 200 m in length and does not
account for the existing topography within the ravine, placing the base of the arch culvert in a
location where the existing grade is 6 m in elevation higher than the current creek banks. This
design requires MSE retaining wall to span the entire width of the ravine, and results in significant
cut and fill to construct that may not be geotechnically feasible, and may not be possible to
contain within the existing top-of-bank.

2.6.1.2 Option 2: Realigned Arch Culvert (The Proposed Option)

As the alignment presented in the preliminary design was not ideal, Stantec set out to optimize
the design to better fit the alignment of the creek and ravine. The goal was to change the
position of the arch culvert to better match the alignment of the ravine. This made the culvert
longer, which necessitated a larger culvert to maintain the 2.0 openness index. The dimensions
of the redesigned culvert are 21.5 m wide x 8 m in height x 67 m in length. Enhancements such
as brush piles and buried pipes for small medium wildlife cover have been incorporated to help
mitigate the increase in length. This design required less cut and fill than Option 1, a shorter creek
realignment (174 m), grading can be contained within the existing top-of-bank of the ravine,
and there will be less geotechnical concerns than Option 1.

Completion of Aurum Road will provide an easily accessible route into the Industrial Park, and
will alleviate traffic congestion on 17 Street NE. the City of Edmonton provided the Proponent
and Stantec with preliminary engineering on the ravine crossing as an arch culvert. The
preliminary crossing alignment was refined and optimized during detailed design to achieve a
final alignment that provides the best option between minimizing the length of the arch culvert
and width for achieving the openness index of 2.0. It also allows for the least amount of slope re-
contouring, which is important in this ravine based on the geotechnical challenges (i.e., side
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slope stability) in the ravine. Although the creek will be realigned and a loss of creek length is
necessary for the design, the existing creek is narrow and the design will allow for widening of
the creek, creation of stepped boulders, riffles, addition of deep pools and gravel installed. All of
these design features are further discussed in Section 2.2.1.
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As the Project falls under Bylaw 7188, an environmental impact assessment is required.

3.1 SELECTION OF VALUED COMPONENTS

Stantec, the Proponent and the City of Edmonton met on June 9, 2016 to discuss the scope of
the EIA for the Project. During the meeting, the discussion focused on construction timing and
schedules, and the elements of design that the City of Edmonton wanted to see in the
submission including the following:

geotechnical information

pre and post development flow information for the creek
minimum of concept landscape design

2.0 openness for wildlife passage

Creek diversion information

The selection of valued components (VC) were not discussed, therefore Stantec has made a
selection for the EIA based on Bylaw 7188, previous experience completing EIA’s, Project
activities and environmental interactions and professional judgement. While not all biophysical
components may have been selected as VCs, some aspects of the physical environment may
be discussed under other VCs (e.g., noise may fall under sensory disturbance for wildlife). Items
that are not considered valued components are scoped out of the effects assessment and are
only discussed in the context of baseline conditions.

The selected VCs include:

e Viewscape

e Surface Water

e Fish and Fish Habitat
Vegetation

Wildlife

Historical Resources

3.2 SPATIAL AND TEMPORAL BOUNDARIES

Consideration of environmental effects in this EIA is conceptually bound in space and time,
more commonly known as spatial and temporal boundaries of the assessment. The spatial
boundaries reflect the geographic area over which the Project’s potential environmental effects
may occur. The temporal boundaries identify when an environmental effect may occur in
relation to specific Project components and/or activities. Spatial and temporal boundaries are
developed in consideration of:

e timing/scheduling of Project activities
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e understanding natural variations of each Valued Component (VC)
e the time required for recovery from an environmental effect

The spatial boundaries for the Project are defined below with respect to Project components
and activities:

e The Project Development Area (PDA): The PDA described within this report is defined as the
area in which Project activities and components may occur, and as such represents the
area within which direct physical disturbance may occur as a result of the Project, both
temporary and permanent. The PDA is split into two areas for this Project:

— PDAL1 - 2.8 ha area where the Project intersects the top of bank survey line for the NSRV
and all the temporary and permanent disturbance of the Project within the ravine below
the top of bank

— PDAZ2 - 0.3 ha area where the Project intersects and crosses with areas below the top of
bank survey line

Both PDA1 and PDA2 are consistent for all VCs (Figure 1).

o The Local Assessment Area (LAA): The LAA described within this report was determined in
consideration of the fact that the PDAs are within a defined area bound by roadways and
ROWs. The LAA adequately represents an area to represent environmental effects from
Project activities and components can be predicted or measured with a reasonable degree
of accuracy and confidence. The LAA for this EIA is the same for all VCs and covers
approximately 65 ha (Figure 1 Local Assessment Area and Project Disturbance Areas).

The temporal boundaries for the Project encompass all Project activities. Construction is
anticipated to begin in March 2017 and is expected to take approximately 8 — 18 months, with
traffic on Aurum Road beginning in late 2017.

3.3 REGULATORY AND POLICY SETTING

Various federal, provincial, and municipal acts, regulations, bylaws, or policies were considered
in the selection of VCs and assessment of environmental effects.

Table 2 lists the pieces of legislation that are applicable to the Project and that provide the
regulatory setting for the Project.

Table 2 Applicable Legislation
Regulatory Level Legislation
Federal Canadian Environmental Protection Act, 1999

Fisheries Act
Migratory Birds Convention Act, 1994
Species At Risk Act
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Regulatory Level

Legislation

Provincial

Environmental Protection and Enhancement Act
Historical Resources Act

Occupational Health and Safety Act

Water Act

Weed Control Act

Wildlife Act

Municipal

City of Edmonton Erosion and Sedimentation Control Field Manual

City of Edmonton Erosion and Sedimentation Control Guidelines

City of Edmonton Zoning Bylaw (Bylaw 12800)

Community Standards Bylaw (Bylaw C14600)

Corporate Tree Management Policy (Policy C456A)

Development Setbacks from River Valley/Ravine Crests (Policy C542)
Drainage Bylaw (Bylaw 16200)

North Saskatchewan River Valley Area Redevelopment Plan (Bylaw 7188)
The Way We Green: The City of Edmonton’s Environmental Strategic Plan
The Way We Grow: Municipal Development Plan (Bylaw 15100)

The Way We Live: Edmonton’s People Plan
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41 SOCIOECONOMIC SETTING

Historically, land in the LAA was used for agricultural purposes on the tablelands and the ravine
existed much as it does today. The area surrounding the LAA has been subject to development
through the more recent years as development pushes from the inner city limits to the outer city
limits. The LAA is bordered to the north and west by Alberta Infrastructure owned land, consisting
of a major pipeline ROW and the transportation utility corridor (TUC). Roadways bound the
southern, western and eastern extents of the LAA. An ATCO substation occupies the lower
southwestern corner of the LAA and two areas of Environmental Reserve extend from the
southern roadway to the north where they meet the Alberta Infrastructure pipeline ROW. The
tablelands consist of agricultural lands, still used for crop production, however this land has been
zoned and is planned for industrial development.

The Project LAA is surrounded by industrial development, highways and utility corridors. To the
west of the LAA lies the northeastern Henday within TUC. South of the LAA, the land is occupied
by existing industrial development and rail lines. East of the LAA is more industrial development
and the continuation of Aurum Road. North of the LAA is the pipeline ROW within land owned by
Alberta Infrastructure, the Edmonton Waste and Management Centre and then ultimately, the
NSR.

4.2 PHYSICAL ENVIRONMENT

The Project is located within the Clover Bar Ravine and a small portion of another, dry unnamed
ravine, both tributaries to the NSR, a provincially significant natural area and a major ecological
corridor that traverses the Province of Alberta (ESRD 2015). PDAL viewscape is dominated by the
steep ravine slopes, consisting mainly of aspen trees and a low-flow creek at the base of the
ravine. At the top of the ravine and PDA2 the view in most directions consists immediately of
ravine or tributaries of the NSR, industrial development, agricultural hayfield, or roadways with
interspersed trees and bushes.

A detailed discussion of the geology and topography within PDAlcan be found in Appendix E
Geotechnical Report.
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The NSR and its tributaries in the Edmonton area were formed following the drainage of Glacier
Lake Edmonton, about 12,000 years ago (EGS 1993). Over the last 8,000 years, the river has been
widening and meandering within the valley it initially formed in (EGS 1993). As erosion continues,
the NSR valley and tributaries continue to be affected by undercutting and slumping,
particularly at the outside meander bends, while the inside meander bends are prone to
deposition of sediment, building up the flood plains and point bar deposits (EGS 1993). Within the
City of Edmonton, the Edmonton Waste Management Centre is built on one of the flood plain
terraces of the NSR, and received the discharges and flow of the creek, from the ravine, for
which the Project will cross.

The Bedrock in this area belongs to the upper Cretaceous, Horseshoe Canyon Formation of the
Edmonton Group, which underlies surficial glaciolacustrine and glacial till deposits from Glacial
Lake Edmonton (Kathol and MacPherson, 1975). The Horseshoe Canyon Formation is generally
comprised of interbedded mudstones (bentonitic shales), sandstone and coal seams with
occasional thin bentonite seams.

Topographic contours and LIDAR imaging suggest that an identified knob (B6, Figure 2 Borehole

Location Plan at Creek Crossing, Appendix E) on the valley slope located within PDA1 may be a

relic slump block. While it is considered that the ravine slopes are presently inactive, the potential
for reactivation of slope movement is possible through lateral erosion or grading activities.

Soils within the LAA have been identified as a mixture of Penhold Loamand Unclassified soils
(Kathol and MacPherson 1975). The Penhold Loam is an Orthic Black Chernozem which
developed on calcareous alluvial lacustrine material and the unclassified soils consist of rough,
broken land adjacent to stream courses.

The creek is part of a watershed that is approximately 2,050 ha, overlapping both the City of
Edmonton and Strathcona County. Water flows within the watershed generally to the northwest
towards the NSR, as does the creek. Much of the watershed has been subjected to depletion
through the addition of SWMF and development, and flows have steadily decreased and are
expected to decrease further based on ongoing development (UMA Engineering 2008).

The surface water in the LAA follows the same flow as the overall watershed towards the
northward, as it is dominated by the ravine and creek system.

Piezometers were installed in many of the geotechnical boreholes drilled during the
geotechnical investigation onsite (Appendix E Geotechnical Report). Measured water levels
were recorded equivalent to the creek level in boreholes at the bottom of the ravine. Levels at
about creek level were also encountered in some boreholes on the slopes where permeable
layers such as coal seams appear to be interconnected to the valley floor. However, higher
groundwater levels were found in many installations sealed in clay shale deposits towards the
crests of the slopes, with levels ranging from 5 m to 15 m above the creek level.
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Surface water in PDAL flows from the top of bank to the creek along the steep sloped sides and
generally runs from the southwest to the northeast in the same manner the creek flows. Water
that reaches the creek would continue as flow, eventually to the NSR. Between the upstream
limits and downstream limits for PDA1 a drop of approximately 1 m elevation occurs. Surface
water beyond the top of bank for the ravine runs either towards the ravine or into the storm
ditches that line 17t Street and 127 Ave. Surface water flows from the storm ditches along the
northern side of 127 Ave are currently draining overland to the area below the top of bank south
of PDAZ2 (see Figure 2).

The creek originates approximately 5 km southeast from PDA1 in the vicinity of the intersection of
Lakeland Drive and Clover Bar Road (Edmonton, Alberta) and flows in a northwesterly direction
for approximately 6.5 km before entering the NSR. Anthropogenically transformed landscapes
(i.e., storm water ponds, highways interchanges, highway and road crossings, ditches, and
clearings) are present throughout, however a notably high density of human development is
present with the upper and lower reaches of Clover Bar Creek.

Within the LAA, the creek is unmapped and enters into a mapped, Class A section of the NSR. As
such, it is subject to special conditions. As the creek does not enter the NSR via an outfall
structure, “Class A status applies to the 100 m portion of the creek upstream from its confluence
with the NSR. Class C status applies to the portion of the creek upstream of the Class A reach”
(ESRD 2013). The crossing location is approximately 2.3 km from the confluence, and as such is
assighed a Class C status (ESRD 2013).

PDAL1 is situated downstream of a beaver impoundment, with channel and wetted width
measured at 3.8 m, and the maximum depth was 0.9 m. Substrates are comprised mainly of fines
(85%), with some organics (5%) and gravels (10%) (see Appendix D Fish and Fish Habitat
Assessment).

Habitat upstream is shallow, type R3 run habitat with a mix of fine and gravel substrates.
Maximum depth ranged from 0.28 to 0.35 m deep. Habitat downstream of PDA1 continuously
alternated between riffles, shallow runs and shallow pools. Substrates were predominantly
coarse, with the majority (50-70%) being large gravel. Maximum depths at the transect locations
ranged from 0.16 to 0.26 m. Maximum recorded pool depth was 0.58 m deep.

Overall, fish habitat within the creek was moderate for all fish species but favours small-bodied
individuals. Moderate to good spawning and rearing habitat was observed. Overwintering
habitat is the most limiting habitat factor as areas of adequate depth (i.e., > 1.0 m) were not
observed.

Three fish species have been documented in the creek: (brook stickleback (Culaea inconstans),
fathead minnow (Pimephales promelas), and white sucker (Catostomus commersonii). However,
an additional 19 fish species have been documented (AEP 2016) within the portion of the NSR
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that was included in the LAA (Appendix D Fish and Fish Habitat Assessment, Table 5-1). None of
the fish species identified in the LAA are provincially or federally listed under legislated
protection.

However, five species of conservation concern were identified within the vicinity of the LAA.
Under the Alberta Wild Species 2010 report (ESRD 2012a), lake sturgeon, finescale dace and river
shiner were listed as “Undetermined”, and spoonhead sculpin and northern redbelly dace as
“May be at Risk” and “Sensitive”, respectively. Lake sturgeon is provincially listed as
“Threatened” and “Endangered” under the Alberta Wildlife Act and COSEWIC, respectively. All
five of these species were found in the NSR, but have not been documented in the creek.

For further details on the baseline fish and fish habitat for the LAA, see Appendix D Fish and Fish
Habitat Assessment.

The LAA is situated within the Central Parkland Natural Subregion (Central Parkland), which is
located within the Parkland Natural Region (Natural Regions Committee 2006). This Subregion is
a large transition zone between the Boreal Forest Natural Region to the north and the Grassland
Natural Region to the south. The Central Parkland is dominated by undulating till plains and
hummocky uplands. Under natural conditions, native vegetation community remnants are a
mosaic of aspen (Populus tremuloides) dominated forest stands on moist sites intermixed with
prairie vegetation on drier sites. Stands of aspen dominated forest are found throughout the
Central Parkland and have understories dominated by saskatoon (Amelanchier alnifolia), prickly
rose (Rosa acicularis), and beaked hazelnut (Corylus cornuta). Stands dominated by balsam
poplar (Populus balsamifera) occur on moist, nutrient rich sites, and often have aspen and white
spruce (Picea glauca) intermixed within the stand (NRC 2006).

Six native plant communities were observed during site specific rare plant and site
characterizations assessments (Stantec 2016a). None of the communities observed are listed as
rare or sensitive plant species or communities. Native plant communities that dominate the
PDA1 are aspen woodland alliance, aspen poplar woodland alliance, and a short shrub
alliance (Stantec 2016a). Native plant communities that dominate the PDA2 are perennial
pasture or otherwise disturbed (soils and vegetation disturbance) area. For further details on the
baseline vegetation for the LAA, see Appendix B Vegetation Technical Data Report.

The City of Edmonton (2008) lists 225 species that may occur within the LAA. These species
include 178 birds, 47 mammals, and seven herptiles. Twenty percent (i.e., 46 species) of the 225
species that may occur in the LAA are listed as SOMC either federally and/or provincially (City of
Edmonton 2008).
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Amphibians and reptiles represent less than five percent of species that have the potential to
occur in the LAA (City of Edmonton 2008) including wood frog (Lithobates sylvatica), boreal
chorus frog (Pseudacris maculata), and red-sided garter snake (Thamnophis sirtalis) (City of
Edmonton 2008). Wood frog was detected in the LAA by Stantec (2008), AMEC Foster Wheeler
(2015) and Stantec (2016b) identified suitable habitat for the amphibians in the LAA.

Although the total number of bird species varies in the literature, it is estimated that birds
represent approximately 80 percent of wildlife species that may occur in the LAA. According to
the City of Edmonton (2008), 178 bird species occur within Edmonton. Stantec (2016b) recorded
28 bird species in the LAA, and EPEC (1981) estimated that 150 bird species occur within the NSR
valley and ravine system. However, a large number of these species are neo-tropical migrants
and are only present during the breeding season.

Mammals represent approximately 20 percent of species that may occur in the LAA (City of
Edmonton 2008). Small mammals common in the Greater Edmonton area include beaver
(Castor canadensis), muskrat (Ondatra zibethica), snowshoe hare (Lepus americanus), Franklin’s
ground squirrel (Citellus franklinii), northern flying squirrel (Glaucomys sabrinus), porcupine
(Erethizon dorsatum), red squirrel (Tamiasciurus hudsonicus), skunk (Mephitis mephitis), white-
tailed jack rabbit (Lepus townsendii), deer mice (Peromyscus maniculatus), red backed vole
(Microtus microtus), shrews (Family Soricidae), western jumping mice (Zapus princeps), house
mouse (Mus musculus), and big brown bat (Eptesicus fuscus) (EPEC 1981; City of Edmonton
2008).

Some larger mammails such as white-tailed deer (Odocoileus virginianus), mule deer
(Odocoileus hemionus), moose (Alces alces), coyote (Canis latrans), and red fox (Vulpes vulpes)
are also commonly observed in the NSR valley and ravine system. Other large mammals
including black bear (Ursus americanus), Canada lynx (Lynx canadensis), and cougar (Puma
concolor) may also be observed occasionally within the LAA because the NSR valley and ravine
system is part of a large ecological corridor that provides connectivity across the province that
may be used by these large mammals (EPEC 1981).

The LAAis located in the provincially desighated sensitive Raptor Range for bald eagle and
Sharp-tailed Grouse Survey Area (AEP 2016). While the LAA is within the identified range for
sharp-tailed grouse, it is unlikely that this species would occur here because the open prairie
habitat it is associated with (Connelly et al. 1998) is not available within the LAA. It is possible that
bald eagles utilize the LAA as they are known for nesting near water bodies due to their reliance
on fish as a food source (Buehler 2000).

Based on amphibian surveys and breeding bird surveys completed within the LAA (Stantec
2016b), Boreal chorus frog and 28 bird species were observed or heard. Six white-tailed deer
were also observed during the amphibian surveys. Four of the bird species detected are Species
of Management Concern (listed as sensitive in Alberta): barn swallow, least flycatcher, osprey
and western-wood pewee (see Appendix C Wildlife Technical Data Report).
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A Key Wildlife Biodiversity Zone (KWBZ) associated with the North Saskatchewan River and its
tributaries extends into the northeast corner of the LAA. KWBZs are sensitive areas identified by
AEP as having high biodiversity potential and/or being key ungulate winter habitat. Major river
valleys, where KWBZ are typically located, provide the necessary topographic variability and
productivity to support high biodiversity and abundant winter browse for ungulates (ESRD 2015).

For further details on the baseline wildlife for the LAA, see Appendix C Wildlife Technical Data
Report.

The Project footprint is in lands included within the historical resource listing for Alberta (ACT
September 2015) with HRVs of 4a and 5a. The HRV of 4a is due to the presence of precontact
campsite, considered to be of high heritage value and with recommendations for avoidance of
impact or completion of 40 m2 of archaeological excavation (Minni 1989). The HRV of 5a
indicates areas of high archaeological resource sensitivity, acting as a buffer around a site.

Minni (1989) conducted the most comprehensive impact assessment for this area, recording 17
precontact sites and two areas of historic structures within the extensive Waste Management
Centre footprint, which extended within and beyond the LAA.

There are eight archaeologic sites and one historical structure site recorded in the LAA. This is not
surprising given the general location within 1 km to 2 km of the NSR, with the Project footprint
along the valley edge. The sites tend to be clustered along the ravines/watercourses draining
into the NSR, as well as along the margins of seasonal sloughs. The site patterning suggests that
any areas of remaining native vegetation and limited slope would be of high archaeological
potential. Remaining areas that have been cleared and cultivated are of lower potential.

4.2.7.1 Archaeological Overview

Three precontact period archaeological sites were evaluated within the PDAL, including two
artifact scatters (FjPh-106 and FjPh-148), and one campsite (FjPh-104). Sites FjPh-104 and FjPh-148
are considered to be of high heritage value; avoidance of impact or further work are
recommended. Recommendations for further work consist of mitigative excavation at site FjPh-
104 and monitoring at site FjPh-148. The remaining precontact sites are considered to be of
limited remaining heritage value and no further work is recommended. The historic Gillies/Bailey
farmyard, within the LAA, was also assessed and considered to be of limited remaining heritage
value. No further work is recommended. These recommendations are presented within the HRIA
final permit report, which will be submitted to ACT for consideration and issuance of any
requirements under the HRA.
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4.2.7.2 Palaeontological Overview

Bedrock in the region consists of the Cretaceous Horseshoe Canyon Formation. Thisis a
fossiliferous unit that yields invertebrates, plants, amphibians, reptiles, dinosaurs and early
mammals. Preglacial gravel of the Empress Formation overlies the bedrock at the deep ravine
crossed by the Project. The gravel has high potential for Pleistocene mammals.

Project surveys found abundant bison bone within the ravine. Given the abundance of the
bone and the co-occurrence of lithic artifacts and fire-broken rock, it is likely that the bone is of
archaeological rather than palaeontological origin. Two shellbeds of Holocene age were also
noted along the creek within the LAA. As the Inter Pipeline 2 site lies directly downstream of the
PDAL1, alteration of the creek flow could affect the site. No fossils were found in situ at the
exposures along the ravine.

A Historical Resources Impact Assessment (HRIA) was requested by ACT for areas within the LAA.
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5.1 VIEWSCAPE

The assessment of Project-related effects on the viewscape focuses on one potential effect.

Table 3 presents the potential effects, effect pathway and measurable parameters for the
assessment of effects on the viewscape.

Table 3 Potential Effects, Effects Pathways, and Measurable Parameters for
Viewscape

Measurable Parameter(s) and

Potential Effect Effect Pathway Units of Measurement
Change in the viewscape Removal of natural vegetation Quallitative changes to
and installation of the Arch Culvert viewscapes

may reduce the quality of the
view of the ravine

Characterizations of residual effects are defined in Table 4 Residual Effect Characterization
Definitions for Viewscape.

Table 4 Residual Effect Characterization Definitions for Viewscape

Parameter Description Definition

Positive — a residual effect that moves measurable

' ~ | parameters in a direction beneficial to the VCs relative to
Whether the residual effectis | paseline conditions

assessed to have a positive, Adverse - a residual effect that moves measurable

Direction adverse, or neutral effect on parameters in a direction detrimental to the VCs relative
the measurable parameters or . "
the VC to baseline conditions

Neutral - no net change in measurable parameters for
the VCs relative to baseline
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Parameter Description Definition
Negligible—no change
Low—a measurable change that affects a small number
The amount of change in of land users.
Magnitude measurable parameters of the| Moderate—measurable change but less than high

VC relative to baseline
conditions

because the change affects less than the majority of
land users.

High—measurable change that affects the majority of
land users.

Spatial Extent

The spatial area in which a
residual effect occurs

PDA - residual effects are restricted to the PDA
LAA - residual effects extend into the LAA

How often the residual effect

Single Event — occurs only once
Multiple Irregular Events — occurs at no set schedule

residual effect can no longer
be measured or otherwise
perceived

Frequency ) .
occurs Multiple Regular Events — occurs at regular intervals
Continuous — occurs continuously
The period of time required Short-term- residual effect is measurable for during
until the measurable construction only
parameter of the VC returns to| Medium-term - residual effect is measurable for the FAC
Duration its baseline condition, or the | Maintenance period of 3 years

Long-term - residual effect is measurable while
revegetation is established (10 years)

Permanent - residual effect is measurable in perpetuity

Table 5 identifies Project activities that have the potential for effects on the Viewscape. These
interactions (indicated by check marks) are discussed in detail in the context of effects
mechanisms, standard and Project-specific mitigation, and residual effects in Sections 5.1.4 and

5.1.5.
Table 5 Project Environment Interactions with Viewscape
Potential Environmental Effects
Physical Activities
Change in viewscape
Construction
Vegetation Clearing v
Creation of construction access -
Creek isolation and pump around -
Arch Culvert Installation v

Backfill and Grading

5.2
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Potential Environmental Effects

Physical Activities
Change in viewscape

Creek Realignment and Wildlife Passage -

Construction of Aurum Road v
Reclamation and revegetation v
Operation

Daily use of Aurum Road -

Final Acceptance Certificate Requirements -

Wildlife Passage Maintenance Activities -

NOTES
v/ = Potential interaction

- = No interaction

A residual effects assessment of the viewscape for the ravine was conducted qualitatively by a
comparison of the current natural viewscape and the expected viewscape once the Project is
completed (see Appendix A, Figure of Aurum Road Creek Realignment Concept Plan). The
potential for interactions between Project phases and activities with the viewscape was
assessed.

5.1.5.1 Project Pathways

The Project may affect users of the ravine as the landscape changes from the natural ravines
and creek system to the removal of vegetation and the placement of the arch culvert and
Aurum Road overtop. The viewscape will be interrupted by the structures and will no longer be a
continuous natural system. Potential users of the ravine may find the change in the viewscape to
hinder their future use of the LAA for recreational activities.

5.1.5.2 Mitigation Measures

Mitigation measures for potential changes in the viewscape include the following:

e Minimize the disturbance as much as possible to the final footprint of the PDA1 and PDA2

e Complete the Project construction within the proposed timeframe and reclaim and
revegetate the ravine as soon as possible

e Use plantings and vegetation that will mask the visual effect of the arch culvert structure and
the regraded slopes to the extent possible
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5.1.5.3 Residual Effects

The Project will result in a permanent loss of 3.1 ha of natural ravine for PDA1 and PDA2
combined, a total of 5% of the LAA. The ravine is surrounded by industrial development, as it
bisects land that is zoned as IB. Reclamation and revegetation will occur in areas of PDAL (see
Appendix A Figures, Creek Realignment Concept Plans). While the viewscape will be altered
permanently, the relatively small scale of this loss, and with mitigations will reduce the magnitude
of this change to low and limit it to the PDAL1 and PDA2. The use of the PDAL1 for human activities
may be reduced, however access is already limited based on land ownership and restricted
access within the region surrounding the LAA (i.e., pipeline ROW, TUC).

A summary of Project residual environmental effects on viewscape is presented in Table 6.

Table 6 Residual Effect Characterizations for Viewscape

Residual Effect Characterization

Residual Effect Spati
. . . patial .
Direction Magnitude Extent Frequency Duration
Change in viewscape A L PDA C P

KEY

Direction: P - Positive; A - Adverse; N — Neutral

Magnitude: N — Negligible; L — Low; M — Moderate; H — High

Spatial Extent: PDA - Project Development Area; LAA - Local Assessment Area

Frequency: S - Single event; IR — Multiple Irregular event; R — Multiple Regular event; C — Continuous

Duration: ST — Short-term; MT - Medium-term; LT — Long-term; P — Permanent

5.2 SURFACE WATER

The assessment of Project-related effects on surface water focuses on the change in surface
water quality and the change in the hydrological flow of the creek and surface water in PDA2.
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Table 7 presents the potential effects, effect pathways and measurable parameters for the
assessment of effects on surface water.

Table 7

Potential Effects, Effects Pathways, and Measurable Parameters for Surface

Water

Potential Effect

Effect Pathway

Measurable Parameter(s) and
Units of Measurement

Change in sediment load
and water quality

Increased sediments and
contaminants to the creek

Potential for the introduction of
suspended sediment to the creek
during construction

Change in hydraulics of
Clover Bar Creek and the
western dry ravine

the flow

Redesign of the creek dimensions
resulting in potential changes to

Installation of the flared end pipe
below the top of bank will result in
changes to the flow

Velocity of creek flows
Potential for increased erosion
Overland flows in PDA2

Characterizations of residual effects are defined in Table 8 Residual Effect Characterization
Definitions for Surface Water.

Table 8 Residual Effect Characterization Definitions for Surface Water
Parameter Description Definition
Positive — a residual effect that moves measurable
parameters in a direction beneficial to the VCs relative to
Whether the residual effectis | paseline conditions
. . assessed to have a positive, Adverse — a residual effect that moves measurable
Direction adverse, or neutral effect on . . . . .
parameters in a direction detrimental to the VCs relative
the measurable parameters or : "
to baseline conditions
the VC
Neutral - no net change in measurable parameters for
the VCs relative to baseline
Negligible/Low - no increase in the seasonal variability
for water quality or flow velocities of the creek, but within
accepted guidelines
The amount of change in Moderate - increase in the seasonal variability for water
Maanitude measurable parameters of the i fl lociti £ th K but withi
g VC relative to baseline quality or ow ve.00| ies of the creek, but within
conditions accepted guidelines
High - increase in the seasonal variability for water
quality or flow velocities of the creek and exceedances
beyond accepted guidelines
. The spatial area in which a PDA - residual effects are restricted to the PDA
Spatial Extent ; ) )
residual effect occurs LAA - residual effects extend into the LAA
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Parameter Description Definition
Single Event — occurs only once
How often the residual effect | Multiple Irregular Events — occurs at no set schedule
Frequency

occurs Multiple Regular Events — occurs at regular intervals
Continuous — occurs continuously

Short-term- residual effect is measurable for a single

The period of time required event (e.g., rain event beyond the 1.2 year level)
until the measurable

parameter of the VC returns to
Duration its baseline condition, or the
residual effect can no longer
be measured or otherwise
perceived

Medium-term - residual effect is measurable for weeks
beyond a single event (e.g., rain event beyond the 1:2
year level)

Long-term - residual effect is measurable for months to
years beyond any rain event.

Permanent - residual effect is measurable in perpetuity

Table 9 identifies Project activities that have the potential for effects on the surface water. These
interactions (indicated by check marks) are discussed in detail in the context of effects
pathways, standard and Project-specific mitigation, and residual effects in Sections 5.2.4,5.2.5
and 5.2.6.

Table 9 Project Environment Interactions with Surface Water
Potential Environmental Effects
Physical Activities Change in sediment Change in hydraulics of
load and water quality Clover Bar Creek a'nd
the western dry ravine
Construction
Vegetation Clearing v -
Creation of construction access v -
Creek isolation and pump around v v
Arch Culvert Installation - -
Backfill and Grading - -
Creek Realignment and Wildlife Passage - v
Construction of Aurum Road - -
Reclamation and revegetation v -
Operation
Daily use of Aurum Road - -
Final Acceptance Certificate Requirements v -
Wildlife Passage Maintenance Activities v -

NOTES
v/ = Potential interaction
- = No interaction
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A residual effects assessment of the surface water of the creek was conducted based on the
current water quality of the creek, seasonal variabilities and sedimentation of the creek and
modelling of flow velocities for the natural creek and the realigned channel design. The
potential for interactions between Project phases and activities with surface water was assessed.

5.25.1 Project Pathways

The sediment load and quality of the water in the creek may be affected during construction
activities surrounding the creek including vegetation clearing, creation of construction access,
creek isolation and pump around and reclamation and revegetation in PDAL. Sediment has the
potential to enter the creek during any Project activities involving movement of soils, as
enhanced by the steep slopes of the ravine. During the reclamation and revegetation phase of
the Project, the creek isolation will be removed and the movement of soil and sediment will
again have the potential to enter the creek. During operation phase of the Project, should any
maintenance to instream or side stream areas be required, soil and sediment will also have the
potential to enter the creek.

The water quality of the creek has the potential to be affected by contamination of fuel,
hydraulic fluid or other equipment leaks during instream or near stream work. Hydraulic leaks or
fuel line leaks or breaks have the potential to enter the water or the sediment and then the
water, which could affect the water quality of the creek.

5.2.5.2 Mitigation Measures

The following mitigation measures have been developed for the Project and are expected to
reduce potential effects on water quality.

o effective implementation of the Erosion and Sediment Control (ESC) Plan. ESC measures will
be implemented specific to the Project activities that are being constructed. Detailed ESC
measures are outlined in Appendix F.

e Project activities that are near or within the creek including creek isolation and pump around
will be done during periods of low flow.

e Activities with the potential for sediment releases will be suspended during storm events and
monitoring for sediment releases will be directed by a QAES

e Sediment forebays are proposed during construction with swales leading to them to direct
and control the flow of surface water over the side slopes of the ravine during construction
phases. This will allow for the collection of sediment and water in controlled areas, reducing
surface flow directly into areas of active construction. These may also be utilized for
dewatering activities from areas where deep excavation is required into the subsurface.

¢ Contaminants from equipment used during construction will be mitigated through
implementation of setbacks or secondary containment measures for equipment refueling,
cleaning and maintenance activities. Spill kits will be available onsite during construction.

(,_,g Stantec

wt \\cd1001-
c200\workgroup\1102\active\110219671\report\road_crossing_eia\submission_2\fin_rpt_aurum_road_crossing_eia_20170412_final.docx 5 . 7



AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

Assessment of Potential Environmental Effects on Valued Components
April 2017

Equipment will be inspected on a regular basis for leaks and should leaks be found, not be
used onsite until repairs have been completed.

5.2.5.3 Residual Effects

Sediment within the creek vary seasonally based on the natural environment it exists within.
Current conditions exist whereby surface flows over the steep sided ravine slopes can contribute
to natural sedimentation of the creek. However, based on interactions between the Project
activities and the creek, potential effects to the sediment load and water quality are not
expected to occur. Therefore, no residual effects are anticipated to the sediment load or water
quality of the creek.

With the application of mitigation measures, the residual effects of Project construction and
operation on the changes to water quality are neutral in direction, low in magnitude, would
extend into the LAA should a release occur and would be considered a single event and short
term duration.

5.2.6.1 Project Pathways

The hydraulics of the creek have the potential to be affected by the isolation of the creek,
through the installation of the temporary diversion pipe B and based on the design of the creek
realignment.

Table 10 outlines the modelled flows for the creek after realignment as compared to the natural
creek channel function.

Table 10 Natural Channel and Proposed Realigned Channel Hydraulics
Channel Hydraulics®
Natural Channel Proposed Realigned Channel Hydraulics®
Annual Hydraulics” P 9 Yy
Flow Exceedance Depth Mean veloci
Probability | Flow | Depth | Velocity of Velocity ) b Freeboard and Comments
Difference
(%) (m3/s) (m) (m/s) Flow at Inlet (m)
(%)
(m) (m/s)
\Wildlife Passage through proposed
Qdesign 1 11.9 101 215 0.94 255 19 21.5mspanx8 m rise open bottpm
(1:100 Year) arch structure will be above design
flood elevation
Flow Elevation is 0.05 above top of
Q proposed channel bank. Average
Feheck 0.5 149 | 1.13 2.32 1.05 2.45 6 velocity for 1:200 year flood is lower
(1:200 Year) than that of 1:100 year flood due to
flow is out of desigh channel.
() Stantec
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Channel Hydraulics®
Natural Channel Proposed Realigned Channel Hydraulics®
Annual Hydraulics” P 9 Yy
Flow Exceedance Depth Mean veloci
Probability | Flow | Depth | Velocity of Velocity . ty Freeboard and Comments
o 3 Difference
(%) (m3/s) (m) (m/s) Flow at Inlet (m)
(%)
(m) (m/s)
Q 10.0 0.91 2.05 0.85 2.43 19
(1:50 Year) 2
Q
(1:2
vear) 50 12 | 0.30 0.98 0.24 1.18 20
Fish
Passage
Flow
Notes:

A With roughness coefficient n=0.045 with surveyed average channel slope 0.014 m/m

B With roughness coefficient n=0.045 (Installing Rock riprap and Fish habitat enhancement measures in proposed channel)
with average channel slope 0.021 m/m

€ with 4 m streambed with 1H:1V side slopes and with 1m average depth of channel

The creek will be temporarily diverted through the installation of a temporary diversion pipe B, a
buried, 1200 mm corrugated steel pipe, from the upstream limit of the PDA1 to the downstream
limit of PDAL. The flow of the creek has the potential to decrease during construction of the
temporary diversions. The diversion pipe intake will be within the 3 m high berm, which will
temporarily cause back flooding (by design) of the creek during periods of high flow (e.g., storm
events), although this back flooding will also be limited based on the upstream culvert at 17t
Street and the beaver dam within the stormwater pond that exists on the east side of 17th Street
outside of the LAA. The potential decrease in flow may affect the downstream flow of the creek,
causing periods of no flow or limited flow or conversely, when the diversion pipe fills, increase the
rate of the flow through the temporary diversion pipe B, causing higher potential for scour and
erosion at the outlet of the pipe into the natural channel. Natural sedimentation rates are also
affected by the change in hydraulics, whereby a decrease in flow rates can create
sedimentation to accumulate or an increase in rates removes the natural sedimentation and
nutrients necessary for aquatic life.

The channel realignment and design also has the potential to affect the hydraulics of the creek
as the channel will be wider and shorter in length once it has been constructed, which can
increase the velocity of the water flowing through the channel.

The installation of the Project and flared end pipe (part of the SWMF, see Section 2.1.4) in PDA2
has the potential to alter the flow of surface water in the surrounding LAA. Surface water
(including runoff from 127 Ave) collects south of PDA2 where the top of bank starts for the
western dry ravine. This flow of water to the northwest into the treed portion of the ravine will be
altered by the redirection of the surface water into the SWMF planned for the Industrial Park.
Based on the capacity limitations of a pipe based stormwater system, water may also pool south
of PDA2 between Aurum Road and 127 Ave during large events (i.e., greater than 1.5 year
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flows), until it ultimately flows into the flared end pipe and drains to the SWMF (see Appendix A
Figure, ER Site Storm Drainage System).

Hydraulic changes also have the potential for effects to fish and fish habitat, which are
discussed under Section 5.3.

5.2.6.2 Mitigation Measures

The mitigation measures that have been developed for the Project and are expected to reduce
potential effects on hydraulics of the creek are based entirely of the design of the realigned
channel.

e The proposed realigned channel has a 4.5 m wide streambed with 1H:1V side slopes with 1.0
m average depth of channel. The channel will have sinusoidal pattern and will be armoured
with large rock along the sides and bottom for scour and erosion protection.

o Riffles, 4 deep pools and root wads will be installed in the realigned portion of the creek
which will aid in the control of the flow rates of the creek.

e The realigned channel has been designed for the 1:100 year flood levels, however it will also
contain the 1:200 year flood levels.

During temporary diversion of the creek, berms will be built up to 3 m in height upstream where
the diversion pipe begins and downstream where the diversion pipe discharges back into the
natural creek. The berm at the upstream location is necessary to allow for the creek to backfill
upstream in order to “charge” the diversion culvert during storm events. This is necessary to
ensure the flows through the pipe utilize the full extent of the available pipe to keep the creek
from overflowing into the isolation area where the construction of the arch culvert, wildlife
passage and creek realignment work will occur. The downstream berm is necessary to control
the output flow rate of the temporary diversion pipe B and ensure backflow from the creek does
not happen into the isolated construction area. Riprap and riffle boulders will be placed at the
inlet and outlet of the pipe to mitigate for erosion and control the velocity of diverted creek flow
from and into the natural stream.

5.2.6.3 Residual Effects

The design of the realigned creek was based on maintaining hydraulic flows of the creek and to
mimic a natural environment to support the aquatic environment post construction. Hydraulics
of the creek were modelled to inform the design and to provide input on flow rate changes
based on the creek dimensions and necessary elements needed to achieve a neutral effect on
the flow rates. Alberta Transportation's software, HydroCulv and HydroChan, were used to
calculate velocities and flood elevations in the proposed channel and model flows through

the natural channel of the creek.

Flows for the 1:100-year flood (11.9 m3/s) was used as the design basis for flooding on the Project
(UMA Engineering Ltd 2008). This flood has annual exceedance probability of 1% and is selected
per standard industry practices and is considered conservative.

Q Stantec
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The 1:200-year flood was also included in on the creek design drawings (see Appendix A, Creek
Alignment Landscape Plans L001-001-004). Based on our experience, the 1:200-year flood is 15 to
30% greater than the 1:100-year flood for this type of creek and drainage area characteristics
and is contained within the designed channel. Stantec has estimated 14.9 m3/s as the 1:200-year
flood which is 25.2% more than the 1:100-year flood (11.9 m3/s).

A roughness design coefficient equivalent to the baseline creek conditions is the basis of the

design, to be within acceptable increased variation of the flow rate for the creek despite the
shortening and widening of it. This was achieved in the design by the inclusion of riffles, deep

pools, gravel base material, root wads and the sinuous path of the creek.

Therefore, based on the design mitigations of the realignment portion of the creek, limited
residual effects are expected on the hydraulics of the creek. It is expected that changes to
hydraulics of the creek are neutral in direction, negligible in magnitude, limited to the PDA1 and
continuous and permanent.

Surface water flow that intersects with PDA2 will have a residual effect in that the western dry
ravine south/upstream of the Project crossing may experience standing water where it did not
previously. This may result in sediment deposition or water logging of soils in the area immediately
upstream of the flared end pipe. The surface water flows that passed through the vegetated
ravine and ditches before reaching PDA2, will likely contain any sediment prior to reaching the
catchment area of the flared end pipe. Therefore, based on these limitations already existing for
the surface water flow prior to the Project occurring, the hydraulics of surface flow at PDA2 is
neutral in direction, negligible in magnitude, extend into the LAA, continuous and permanent.
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A summary of Project residual environmental effects on surface water is presented in Table 11.

Table 11 Residual Effect Characterizations for Surface Water
Residual Effect Characterization
Residual Effect Spati
. . . patial .
Direction Magnitude Extent Frequency Duration

Change |n_sed|ment load and N L LAA S ST
water quality
Change in hydraulics of Clove_r Bar N N LAA C p
Creek and the western dry ravine

KEY

Direction: P - Positive; A — Adverse; N — Neutral

Magnitude: N — Negligible; L — Low; M — Moderate; H — High

Spatial Extent: PDA - Project Development Area; LAA - Local Assessment Area

Frequency: S - Single event; IR — Multiple Irregular event; R — Regular event; C — Continuous

Duration: ST - Short-term; MT — Medium-term; LT — Long-term; P — Permanent

5.3 FISH AND FISH HABITAT

The assessment of Project-related effects on fish and fish habitat focuses on the change in fish
habitat, change in fish movement, migration and passage and the change in fish mortality.

@ Stantec
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Table 12 presents the potential effects, effect pathways and measurable parameters for the
assessment of effects on fish and fish habitat.

Table 12

Fisheries and Fish Habitat

Potential Effects, Effects Pathways, and Measurable Parameters for

Potential Effect

Effect Pathway

Measurable Parameter(s) and
Units of Measurement

Change in fish habitat

Change in riparian and in-water
habitat availability (including
critical habitat of SAR)

Areal extent of altered or
destroyed habitat (m?)

Habitat productivity
Species and life stage diversity

Change in fish movement,
migration and fish passage

Change in flow rates or
obstructions

Minimum and maximum seasonal
flows (m3/s)

Creation of flow or passage
obstruction in-water

Change in fish mortality

Change in direct mortality risk

Fish mortality occurrences

Water quality measurements will
be compared to the Canadian
Council of Ministers of the
Environment (CCME) guidelines for
the protection of aquatic life
(CCME 2002)

Characterizations of residual effects are defined in Table 13 Residual Effect Characterization
Definitions for Fisheries and Fish Habitat.

Table 13 Residual Effect Characterization Definitions for Fisheries and Fish Habitat
Parameter Description Definition
Positive — a residual effect that moves measurable
' _ | parameters in a direction beneficial to the fish and fish
Whether the residual effectis | habitat relative to baseline conditions
. . assessed to have a positive, Adverse — a residual effect that moves measurable
Direction adverse, or neutral effect on . . . . . .
parameters in a direction detrimental to the fish and fish
the measurable parameters or . . . "
the VC habitat relative to baseline conditions
Neutral - no net change in measurable parameters for
the fish and fish habitat relative to baseline
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Parameter Description Definition
Negligible - No change or negligible change in fish
found within the PDA or fish habitat
The amount of change in Low — Measurable change to fish and fish habitat that is
Magnitude measurable parameters of the| within applicable guidelines, legislated requirements,

VC relative to baseline
conditions

and/or federal and provincial management objectives

High — Measurable change to fish and fish habitat that is
not within applicable guidelines, legislated requirements,
and/or federal and provincial management objectives

Spatial Extent

The spatial area in which a
residual effect occurs

PDA - residual effects are restricted to the PDA
LAA - residual effects extend into the LAA

How often the residual effect

Single Event — occurs only once
Multiple Irregular Events — occurs at no set schedule

residual effect can no longer
be measured or otherwise
perceived

Frequency ) )
occurs Multiple Regular Events — occurs at regular intervals
Continuous — occurs continuously
The period of time required Short-term- residual effect is restricted to construction
until the measurable phase
parameter of the VC returns to| Medium-term - residual effect is measurable during
Duration its baseline condition, or the construction and during the FAC maintenance phase

Long-term - residual effect is measurable through
operation of the project

Permanent - residual effect is measurable in perpetuity

Table 14 identifies Project activities that have the potential for effects on fish and fish habitat.
These interactions (indicated by check marks) are discussed in detall in the context of effects
mechanisms, standard and Project-specific mitigation, and residual effects in Sections 5.3.4,

5.3.5. and 5.3.6.

Table 14

Project Environment Interactions with Fisheries and Fish Habitat

Potential Environmental Effects

. I I Ch in fish —
Physical Activities Change in fish ange in fish, Change in fish
. movement, migration .
habitat . mortality
and fish passage
Construction
Vegetation Clearing v - v
Creation of construction access - - -
Creek isolation and pump around v v v
Arch Culvert Installation - - -
Backfill and Grading - - -
Creek Realignment and Wildlife Passage v v -

5.14
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Potential Environmental Effects

Change in fish
movement, migration
and fish passage

Physical Activities Change in fish
habitat

Change in fish
mortality

Construction of Aurum Road - — _

Reclamation and revegetation - - -

Operation
Daily use of Aurum Road - - _

Final Acceptance Certificate - -
Requirements

Wildlife Passage Maintenance Activities - - -
NOTES

v/ = Potential interaction

- = No interaction

An assessment of residual effects to fish and fish habitat was conducted by Stantec (see
Appendix D Fish and Fish Habitat Assessment), based on assessments for the presence and
quality of fish habitat (fish habitat as defined by the Fisheries Act), fish community composition
and habitat associations for important life processes at different times of the year and the
realignment of the creek. The potential for interactions between Project phases and activities
with fish and fish habitat was assessed.

5.3.5.1 Project Pathways

The proposed realignment of the creek will result in a loss of 690 m? instream habitat, as the
creek will be shortened in length from 174 m to 103 m in the PDAL. Vegetation along the areas
where the creek is to be realigned will also be removed during construction. The creek areas for
instream work will be isolated and the creek will temporarily be diverted via a buried, 1200 mm
corrugated steel pipe (see Section 2.2.1.3 for further details on the process of construction).
While the creek is diverted, there will be no habitat within the diversion Pipe B, and fish will not be
able to spawn within the pipe.

5.3.5.2 Mitigation Measures

Mitigation measures planned for the creek realignment, consist mainly of design elements to
provide suitable engineered elements in the realignment. These elements include:

o The realigned creek will be wider and deeper than the current creek

e The substrate will be changed from the mainly fines and organics to a bio-engineered lined
bed with 75 mm depth of 40 mm rainbow river rock and 25 mm sand base overtop a 200
mm depth of crushed rock and sand compacted to 98%
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e A deeperincised channel within the main creek bed will run the length of the realigned
creek and will be approximately 1 m wide with sloped sides

e Deep pools (currently designed for four) will be created to provide potential overwintering
habitat areas (presently a limiting factor in this creek)

o Riffles and root wads will be installed within the creek bed to create areas for habitat to re-
establish within the realigned creek and to slow the flow of the creek through this area

e A bio-engineered lined bed will be planted along the realignment outside of the arch
culvert area of the realignment to provide new creek cover after construction is completed

e Work will be scheduled to avoid wet, windy and rainy periods that may increase erosion and
sedimentation

e Revegetate areas with surface (i.e., terrestrial) disturbance following construction works. If
there is insufficient time remaining in the growing season, the site should be stabilized (e.g.,
cover exposed areas with erosion control blankets to keep the soil in place and prevent
erosion) and vegetated the following spring

e Revegetate streambanks and approach slopes with an appropriate native seed mix or
erosion control mix

For design drawings of the creek realignment, see Appendix A.

5.3.5.3 Residual Effects

A permanent loss of 690 m2 of instream habitat (i.e., resulting from the smaller footprint of the
channel realignment) will result in a permanent change in habitat both instream and in the
riparian zone (e.g., vegetation cover). The loss of instream habitat may require compensation
and will be determined through the DFO Request for Review process. The design elements within
the realignment of the creek including the deep pools, riffles, incised channel within the channel
and less sedimentation, may provide better opportunities for overwintering within the creek.

Therefore, based on the design elements incorporated to the realignment of the creek, the
effects the Project may have on a change in fish habitat is neutral in direction, moderate in
magnitude, extend into the LAA, continuous and permanent.

5.3.6.1 Project Pathways

Fish movement and migration are important to local fish abundance to access habitat for
lifecycle requirements. Isolation construction methods associated with infrastructure
construction, channel realignment and in-channel enhancement work, will result in a temporary
blockage or diversion of flow resulting in the blockage of fish passage for a short duration.

During construction of the Project, the creek will be temporarily diverted. When the creek is
isolated for diversion, fish salvage will occur and fish will be placed downstream of PDAL. This will
be to done twice as the diversion of the creek will be completed in two stages to be able to
access the meandering creek in sections (see Section 2.2.1.6). The temporary diversion pipe B
will be installed along the eastern side of the ravine as a buried,1200 mm corrugated steel pipe.
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The pipe will be covered at the upstream and downstream extents by 3 m high berms. The
purpose of these berms are twofold, they will provide the isolation component for the instream
realignment and access for construction vehicles during all construction work and they will allow
the creek upstream to “charge” the diversion pipe to allow for water and fish passage through
the pipe during storm events, without overtopping the berm.

Once the creek is realigned and the isolation berms removed, fish movement, migration and
passage will be through a wider creek, with deep pools, riffles, root wads and a deeper incised
channel within the main channel. The flow of water within the new channel will be within the
expected ranges of flow that existed prior to construction.

5.3.6.2 Mitigation Measures

Mitigation measures specific to reduce effects on fish movement, migration and fish passage
include:

e Minimize the duration of instream work

e Conduct arescue of fish which may be trapped within the isolated area and place
downstream of isolated area

e Screen any water intake pipes during dewatering events to prevent entrainment or
impingement of fish

e During pumping of water, screens will be located away from natural or artificial structures
that may attract fish that are migrating, spawning, or in rearing habitat

¢ Regular maintenance and repair of cleaning apparatus, seals, and screens is carried out to
prevent debris-fouling and impingement of fish.

e The diversion pipe, including dams or wing walls (if applicable), should be monitored and
contingency measures and materials should be developed and on site in case of a failure

e Intakes should be installed in a manner that prevents the uptake or entrainment of sediment
and aquatic organisms associated with the bottom area

5.3.6.3 Residual Effects

Potential effects from the Project on fish movement, migration and passage is limited to the
construction phase of the Project. Once the mitigation measures are employed, the effects to
fish movement, migration and passage are minimal. Once instream work and the realignment of
the creek is completed, the channel will provide better opportunities for fish movement,
migration and fish passage as the Project design includes a wider, deeper environment and
areas for overwintering, where these currently do not exist within PDAL. Further, by providing new
habitat and overwintering opportunities, other fish that exist downstream from PDA1, but not
currently observed in the creek, may be able to move upstream and utilize the creek.

Therefore, based on the design elements incorporated to the realignment of the creek, the
effects the Project may have on a change in fish movement, migration and passage is neutral in
direction, low in magnitude, limited to the PDA, a single event and short term.
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5.3.7.1 Project Pathways

Potential effects from the Project may increase the opportunity for fish mortality. Fish mortality
may occur directly during instream work (e.g., contact with machinery, impingement on water
or pump intakes, accidental removal from a watercourse or water body via construction
equipment or asphyxiation because of dewatering activities), or indirectly by introduction of
deleterious substance to the creek.

5.3.7.2 Mitigation Measures

Mitigation measures specific to reduce fish mortality include:

¢ Minimize the duration of instream work

e Conductinstream work during periods of low flow, to further reduce the risk to fish and their
habitat or to allow work in water to be isolated from flows

e Conduct a fish rescue which may be trapped within the isolated area and place
downstream of isolated area

e Intakes should be installed in a manner that prevents the uptake or entrainment of sediment
and aquatic organisms associated with the bottom area; use of a 3 m high berm will be
used

e When dewatering excavations or work areas (if required), remove suspended solids by
diverting water into a vegetated area or settling basin, and prevent sediment and other
deleterious substances from entering the watercourse

e Protect the outflow area to prevent erosion and the release of suspended sediments
downstream, and remove this material when the works have been completed

¢ When removing the isolation, gradually remove the downstream dam/wing wall first, to
equalize water levels inside and outside of the isolated area and to allow suspended
sediments to settle

Mitigation to reduce the potential effect on the sediment load and quality of the water in the
creek during Project activities include the ESC Plan. ESC measures will be implemented specific
to the Project activities that are being constructed. Detailed ESC measures are outlined in
Appendix F.

5.3.7.3 Residual Effects

During the isolation of the creek and the temporary diversion construction phase there is
potential for limited fish mortality to occur. Fish salvage will occur during both stages of the
isolation process, and fish will be released downstream from PDAL. Furthermore, by completing
the isolation of PDA1 area during limited flow periods (i.e., winter), it is expected that minimum
fish will be found within PDA1 as the current creek depth and habitat provide little to no
overwintering areas (see Appendix D Fish and Fish Habitat Assessment).
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Deleterious substances including sediment and contaminants will be limited based on the
staged ESC plans for the Project. Work will be limited during periods of rain or high runoff to
further reduce the potential for deleterious substances entering the creek, which can cause fish
mortality.

With the application of mitigation measures, the residual effects of Project construction and
operation on the changes to fish mortality are adverse in direction, low in magnitude, limited to
the PDA1, considered a single event and permanent duration.

A summary of Project residual environmental effects on fish and fish habitat is presented in Table
15.

Table 15 Residual Effect Characterizations for Fisheries and Fish Habitat
Residual Effect Characterization
Residual Effect Spati
. . . patial .
Direction Magnitude Extent Frequency Duration

Change in fish habitat N M LAA C P
Chan_ge in fish movement, migration N L PDA S ST
and fish passage
Change in fish mortality A L PDA S P

KEY

Direction: P - Positive; A - Adverse; N — Neutral

Magnitude: N — Negligible; L — Low; M — Moderate; H — High

Spatial Extent: PDA - Project Development Area; LAA - Local Assessment Area

Frequency: S - Single event; IR - Irregular event; R — Regular event; C — Continuous

Duration: ST — Short-term; MT - Medium-term; LT — Long-term; P — Permanent

5.4 VEGETATION

The assessment of Project-related effects on vegetation focuses on the change in community
diversity.
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Table 16 presents the potential effects, effect pathways and measurable parameters for the
assessment of effects on vegetation.

Table 16

Potential Effects, Effects Pathways, and Measurable Parameters for
Vegetation

Potential Effect

Effect Pathway

Measurable Parameter(s) and
Units of Measurement

diversity

Change in plant community

Change in plant communities

Areal extent of ecological
communities or vegetation types

Ecological communities at risk
Rare plant populations

Introduction of weeds

Characterizations of residual effects are defined in Table 17 Residual Effect Characterization
Definitions for Vegetation.

Table 17 Residual Effect Characterization Definitions for Vegetation
Parameter Description Definition
Positive — a residual effect that moves measurable
parameters in a direction beneficial to the VCs relative to
Whether the residual ef_f(_ect i | paseline conditions
. . assessed to have a positive, Adverse — a residual effect that moves measurable
Direction adverse, or neutral effect on . . . . .
parameters in a direction detrimental to the VCs relative
the measurable parameters or : i,
to baseline conditions
the VC
Neutral - no net change in measurable parameters for
the VCs relative to baseline
Negligible — the change in community diversity for
vegetation is not measurable
The amount of change in Low — change in community diversity for vegetation is less
. measurable parameters of the| than 10%
Magnitude

VC relative to baseline
conditions

Moderate - change in community diversity for
vegetation is more than 10% but less than 50%

High — change in community diversity for vegetation is
more than 50%

Spatial Extent

The spatial area in which a
residual effect occurs

PDA - residual effects are restricted to the PDA
LAA - residual effects extend into the LAA

How often the residual effect

Single Event — occurs only once
Multiple Irregular Events — occurs at no set schedule

Frequency . .
occurs Multiple Regular Events — occurs at regular intervals
Continuous — occurs continuously
() Stantec
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Parameter Description Definition

Short term - effects are measurable for less than one
The period of time required growing season (i.e., less than one year).

until the measurable
parameter of the VC returns to
Duration its baseline condition, or the
residual effect can no longer
be measured or otherwise
perceived

Medium term - effects are measurable for several
growing seasons, enough for vegetation seeds to be
established (i.e., 2 to 20 years).

Long term - effects are measurable for multiple for
multiple growing seasons (i.e., greater than 20 years).

Permanent - residual effect is measurable in perpetuity

Table 18 identifies Project activities that have the potential for effects on Vegetation. These
interactions (indicated by check marks) are discussed in detail in the context of effects
mechanisms, standard and Project-specific mitigation, and residual effects in Sections 5.4.4 and
5.4.5.

Table 18 Project Environment Interactions with Vegetation

Potential Environmental Effects

Physical Activities
Change in plant community diversity

Construction

Vegetation Clearing v

Creation of construction access -

Creek isolation and pump around -

Arch Culvert Installation -

Backfill and Grading -

Creek Realignment and Wildlife Passage -

Construction of Aurum Road -

Reclamation and revegetation v

Operation

Daily use of Aurum Road -

Final Acceptance Certificate Requirements -

Wildlife Passage Maintenance Activities -

NOTES
v’ = Potential interaction
- = No interaction

(,_,ﬁ Stantec
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An assessment of residual effects to vegetation was conducted based on the plant community
diversity baseline conditions in PDAL and the total loss of plant communities in PDA2.

5.4.5.1 Project Pathways

The change in plant community diversity in PDA1 and PDAZ2 is limited to the vegetation clearing
and reclamation and revegetation phases of construction. Vegetation removal is expected to
occur throughout the entire PDA1 and PDA2 areas, a total of 2.8 ha and 0.3 ha respectively. Any
edge effects will be contained within the PDAs. Reclamation and revegetation plan once
construction of the Project is completed will be limited to specific areas within PDA1.

5.4.5.2 Mitigation Measures

The following mitigation measures have been developed for the Project and are expected to
reduce potential effects on vegetation.

o Cleared and disturbed areas should be reclaimed as soon as possible with an approved
seed mix to reduce weed establishment and erosion.

e Revegetated areas should be monitored for weeds, and an appropriate weed control plan
should be developed in accordance to the number and species of weeds observed.

e Revegetation plans include a diverse planting mix that is typical in ravine habitats

Construction fencing should be set up to mark construction area boundaries and protect trees
outside the boundary from root and trunk damage.

5.4.5.3 Residual Effects

While a loss of baseline vegetation will occur within PDA1, the plant community diversity overall
will be enhanced through the introduction of new plant species and adding topsoil to support
theses plantings. The baseline conditions of the ravine are currently limited, as the supporting
substrate is nutrient poor and the steep slopes limit the type of vegetation growth.

PDA2 will be permanently cleared of vegetation and replaced by roadway, a loss of less than
1% of the LAA and 10% of combined PDAs. However, PDA2 has been previously disturbed and
has not been vegetatively functioning as part of the ravine system prior to the construction of
the Project.

With the application of mitigation measures, the residual effects of Project construction and
operation on the changes in plant community diversity are neutral in direction, moderate in
magnitude, limited to the PDA, a single event and permanent in duration.

Q Stantec
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A summary of Project residual environmental effects on vegetation is presented Table 19.

Table 19 Residual Effect Characterizations for Vegetation
Residual Effect Characterization
Residual Effect Spati
. . . patial .
Direction Magnitude Extent Frequency Duration
Change in plant community diversity N M PDA S P
KEY

Direction: P — Positive; A — Adverse; N — Neutral

Magnitude: N — Negligible; L - Low; M — Moderate; H — High
Spatial Extent: PDA - Project Development Area; LAA - Local Assessment Area

Frequency: S - Single event; IR — Multiple Irregular event; R — Regular event; C — Continuous
Duration: ST — Short-term; MT - Medium-term; LT — Long-term; P — Permanent

5.5 WILDLIFE

The assessment of Project-related effects on wildlife focuses on the change in habitat, change in
mortality risk and change in movement.

Table 20 presents the potential effects, effect pathways and measurable parameters for the
assessment of effects on wildlife.

Table 20

Potential Effects, Effects Pathways, and Measurable Parameters for Wildlife

Potential Effect

Effect Pathway

Measurable Parameter(s) and Units of
Measurement

Change in habitat

Project could result in direct
and/or indirect loss or alteration of
wildlife habitat

Amount (ha) of wildlife habitat directly
and/or indirectly lost (e.g., sensory
disturbance) or altered.

Change in mortality risk

Vehicular strikes, clearing of sites,
contact with deleterious
substances

Quallitative/Quantitative evaluation of
direct mortality risk (may include): * Risk
of mortality due to vegetation clearing,
site preparation and maintenance *
Risk of collisions with project vehicles
(note: mortality from vehicle collisions
that may occur at all project phases)
(e.g., increase in annual dalily traffic
volumes)

Change in movement

Construction and operation of the
Project could result in alteration of
wildlife movement patterns (daily,
seasonal) or movement corridors

Extent of area (ha) causing movement
hindrance
Effects of Project on movement

@ Stantec

wt \\cd1001-

c200\workgroup\1102\active\110219671\report\road_crossing_eia\submission_2\fin_rpt_aurum_road_crossing_eia_20170412_final.docx 5 . 2 3




AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

Assessment of Potential Environmental Effects on Valued Components

April 2017

Characterizations of residual effects are defined in Table 21 Residual Effect Characterization
Definitions for Wildlife.

Table 21 Residual Effect Characterization Definitions for Wildlife
Parameter Description Definition
Positive - a residual effect that moves measurable
_ | parameters in a direction beneficial to wildlife relative to
Whether the residual effectis | paseline conditions
. . assessed to have a positive, Adverse — a residual effect that moves measurable
Direction adverse, or neutral effect on . . . . - .

parameters in a direction detrimental to wildlife relative

the measurable parameters or : i
to baseline conditions

the VC .
Neutral - no net change in measurable parameters for
wildlife relative to baseline
Negligible - No measurable change in mortality risk to
wildlife anticipated. No loss or alteration of wildlife
habitat or wildlife movement anticipated.
Low — Measurable change in mortality risk and/or loss of
wildlife habitat, but at levels not anticipated to have a

) measurable effect on local wildlife species assemblages.

The amount of change in L

Some individuals may not pass through arch culvert but
. measurable parameters of the| . . .
Magnitude this is not anticipated to have a measurable effect on

VC relative to baseline
conditions

local wildlife species assemblages in the LAA.

High — Measurable change in mortality risk and/or loss of
wildlife habitat that are anticipated to have a
measurable effect on local wildlife species assemblages.
Some wildlife species may not pass through arch culvert
and this is anticipated to have a measurable effect on
local wildlife species assemblages in the LAA.

Spatial Extent

The spatial area in which a
residual effect occurs

PDA - residual effects are restricted to the PDA
LAA - residual effects extend into the LAA

How often the residual effect

Single Event — occurs only once
Multiple Irregular Events — occurs at no set schedule

Frequency ) )
occurs Multiple Regular Events — occurs at regular intervals
Continuous — occurs continuously
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Parameter Description Definition
Short term — effects are measurable for less than one
The period of time required breeding season (i.e., less than one year).
until the measurable Medium term - effects are measurable for one
parameter of the VC returns to| generation or several breeding seasons (i.e., 2 to 20
Duration its baseline condition, or the years).
residual effect can no longer | Long term - effects are measurable for multiple
be measured or otherwise generations or multiple breeding seasons (i.e., greater
perceived than 20 years).
Permanent - residual effect is measurable in perpetuity

Table 22 identifies Project Environment Interactions with Wildlife activities that have the potential
for effects on wildlife. These interactions (indicated by check marks) are discussed in detail in the
context of effects mechanisms, standard and Project-specific mitigation, and residual effects in
Sections 5.5.4 and 5.5.5.

Table 22 Project Environment Interactions with Wildlife
Potential Environmental Effects
Physical Activities Change in habitat Chang eriirs]km ortality rig 32 21 eei:t
Construction
Vegetation Clearing v 4 v
Creation of construction access - 4 -
Creek isolation and pump around - - -
Arch Culvert Installation v v -
Backfill and Grading - v -
Creek Realignment and Wildlife B - v
Passage
Construction of Aurum Road 4 v -
Reclamation and revegetation v - v
Operation
Daily use of Aurum Road - v —
Final Acceptance Certificate B - —
Requirements
Wildlife Passage Maintenance Activities - - v
NOTES
v = Potential interaction
—=No interaction
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An assessment of residual effects to wildlife was determined by comparing species composition
of wildlife in, and likely in, the LAA and their habitat associations at different times throughout the
year. Field supported assessments of amphibians and breeding birds, including incidental wildlife
observations were completed in the LAA to further understand the potential for interactions
between Project phases and activities with wildlife (see Appendix C Wildlife TDR). An additional
assessment was completed to evaluate the potential for the proposed arch culvert and wildlife
passage to facilitate passage of Ecological Design Groups (EDGs) predicted to occur in the
area (see Appendix G Clover Bar Creek Crossing at Aurum Road: Evaluation of Wildlife Passage).

5.5.5.1 Project Pathways

Vegetation clearing is expected to cause the largest change in wildlife habitat available within
the PDAs. Vegetation clearing will result in the removal of 2.8 ha from PDA1 of mainly aspen
woodland alliance, aspen poplar woodland alliance, and a short shrub alliance. Many different
wildlife species utilize this habitat and the loss of habitat may displace wildlife to habitat outside
of the PDA1 into the LAA. Assessment of residual effects to wildlife in PDA2 was not evaluated as
the area has already been altered over time by agricultural use and industrial development.

Habitat use by wildlife may also be altered by construction of the Project, due to fragmentation,
reduction of habitat patch size, creating edges along the Project PDAL perimeter and linear
facilities (e.g., roads). However, the remaining woodland habitat parcels within the LAA are
separated from the PDAL by existing edges (i.e., roads or pipeline ROWs). As such, no changes in
use of wildlife habitat are anticipated due to fragmentation.

5.5.5.2 Mitigation Measures

The following mitigation measures will be implemented to minimize the potential effects of
change in habitat:

e The Project footprint will be minimized. Unnecessary vegetation clearing will be avoided
wherever practicable

e Natural substrate and native vegetation should be placed at the approaches to the crossing
structure. These will create a more natural appearance around the structure and, for smaller
EDGs, provide security cover from predators

5.5.5.3 Residual Effects

The construction and operation of the Project will result in a change in available habitat, as a
loss of 2.8 ha habitat in PDA1 will occur, 4% of available habitat within the LAA. Some of this area
will be revegetated with plants that are attractive to the types of wildlife that exists in the LAA.

Q Stantec
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With the application of mitigation measures, the residual effects of Project construction and
operation on the changes in habitat are adverse in direction, low in magnitude, limited to the
PDA, continuous and permanent in duration.

5.5.6.1 Project Pathways

An increase in mortality risk is expected through potential interactions with equipment or Project
activities. Vegetation clearing, creation of construction access, backfill and grading, arch
culvert installation and Aurum Road construction might cause wildlife mortality based on the
increased presence of vehicles, removal of vegetation in use by wildlife and occupied dens or
nests that might be incidentally destroyed. Wildlife species that cannot move quickly from areas
being cleared are more likely to be affected, such as small mammals and herptiles. During
construction, once clearing of the vegetation is completed, it is anticipated that the mortality
risk will decrease, as wildlife will be less attracted to the PDAs based on limited habitat
availability. Mortality risk will also be higher during the operational phase than previously as there
will be an active roadway in place.

5.5.6.2 Mitigation Measures

The following mitigation measures will be implemented to minimize the potential effects of direct
mortality:

¢ The Project footprint will be minimized. Unnecessary vegetation clearing will be avoided
wherever practicable

¢ Avoid construction activities with the potential to remove wildlife habitat during the breeding
season (end of March to end of August). Should vegetation clearing activities be
unavoidable during this window, a program will be implemented to reduce and avoid
effects on birds and their nests including nest surveys

¢ Implement and enforce speed limits for vehicles on access roads

e During construction, the use of site flood lighting during the migration periods (i.e., April to
May and late August through October) will be limited

¢ Use natural vegetation and tree plantings to direct the flight paths of birds and bats higher
over the road, above the traffic (Tremblay 2006).

e Tree plantings should be designed to grow taller than the highest vehicles using the road

e Consideration should be given to installing taller street lights. Since large numbers of insects
typically gather near light sources, installation of taller lights should direct bats to fly higher
and thereby avoid vehicle collisions

¢ Installation of wildlife fencing along the MSE walls to limit wildlife movement over Aurum
Road, through the ravine

(,_,g Stantec
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5.5.6.3 Residual Effects

The construction and operation of the Project could result in a change in mortality risk. However,
the implementation of applicable mitigation measures is expected to reduce or eliminate most
pathways for this effect.

With the application of mitigation measures, the residual effects of Project construction and
operation on the change in mortality risk is adverse in direction, low in magnitude, limited to the
PDA, a single event and permanent in duration.

5.5.7.1 Project Pathways

Change in movement can occur directly through the creation of movement barriers and
indirectly through sensory disturbance. Both of these processes disrupt habitat connectivity and
reduce landscape permeability. During construction, vegetation clearing will occur for all of
both PDAs, with the potential for altering wildlife movement within the area or avoidance of the
ravine itself.

Sensory disturbance caused by Project activities during construction or by vehicle traffic after
the Project completion may also result in some species avoiding the PDAs.

5.5.7.2 Mitigation Measures

The wildlife passage under the arch culvert has been designed as a mitigation measure to
address potential adverse effects to wildlife movement. Wildlife Passage Engineering Guidelines
(Stantec 2010b) were followed for the Project. Passage requirements for 11 EDGs: Large
Terrestrial, Medium Terrestrial, Small Terrestrial, Amphibians, Aerial Mammals, Aquatic Species,
Scavenger Birds, Birds of Prey, Water Birds, Ground Dwelling Birds, and Other Birds (City of
Edmonton 2010) are addressed by the crossing structure design. A separate report for the
evaluation of the wildlife passage was completed to inform the design of this crossing and has
been attached in Appendix G. This document lists several mitigation measures that must be
implemented to reduce the potential effects on wildlife, including:

e The Project footprint will be minimized. Unnecessary vegetation clearing will be avoided
wherever practicable

o Natural substrate and native vegetation should be placed at the approaches to the crossing
structure. These will create a more natural appearance around the structure and, for smaller
EDGs, provide security cover from predators

¢ Use natural vegetation and tree plantings to direct the flight paths of birds and bats higher
over the road, above the traffic (Tremblay 2006). This measure will also minimize the
reduction in habitat created by the road right-of-way, and maintain the aesthetics of the
area

Q Stantec
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5.5.7.3 Residual Effects

Residual effects for movement of wildlife based on Project activities are anticipated to be low.
The wildlife passage as designed, is considered adequate to allow effective passage of the
Large Terrestrial, Medium Terrestrial, Small Terrestrial, and Ground Dwelling Birds EDGs, as well as
Amphibian and Aquatic Species EDGs (see Appendix G). While it is anticipated it may take time
for various animals to become habituated to the passage, the passage has been designed to
facilitate the movement of all 11 EDGs. Revegetation at the openings of the upstream and
downstream of the arch culvert is designed to provide cover and facilitate the movement of
wildlife through the passage. Fencing along the MSE walls will restrict access over the arch
culvert by wildlife, further encouraging the use of the wildlife passage under the road.

Indirect changes to movement based on sensory disturbance are expected to be limited to
construction, which is short term in duration. The surrounding areas bordering the LAA (and
ravine) include industrial developments, vehicle traffic, and rail traffic; to which wildlife within the
LAA are habituated. Once the wildlife passage is completed, the movement of wildlife through
the ravine system will be directed towards the bottom of the ravine, away from the activities
that create the sensory disturbance potential pathways.

With the application of mitigation measures, the residual effects of Project construction and
operation on the change in movement of wildlife is adverse in direction, low in magnitude,
extends to the LAA, and is continuous and permanent in duration.

A summary of Project residual environmental effects on wildlife is presented in Table 23.

Table 23 Residual Effect Characterizations for Wildlife
Residual Effect Characterization

Residual Eflect Direction Magnitude ?E?(?éinatl Frequency Duration
Change in habitat A L PDA C P
Change in mortality risk A L PDA S P
Change in movement A L LAA C P
KEY
Direction: P — Positive; A — Adverse; N — Neutral
Magnitude: N — Negligible; L - Low; M — Moderate; H — High
Spatial Extent: PDA - Project Development Area; LAA - Local Assessment Area
Frequency: S - Single event; IR — Multiple Irregular event; R — Regular event; C — Continuous
Duration: ST — Short-term; MT — Medium-term; LT - Long-term; P — Permanent
(,_,g Stantec
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5.6 HISTORICAL RESOURCES

In Alberta, historical resources are protected under the Historical Resources Act and are defined
as precontact, historic and palaeontological sites and their contents. Certain types of Aboriginal
traditional use sites are also considered to be historical resources.

Precontact archaeological sites include remains (e.g., stone tools, butchered bones, fire-broken
rock and features such as hearths) resulting from the traditional occupation of Alberta by
Aboriginal people before contact with European traders in the late 1700s. Historic
archaeological sites include Aboriginal and non-Aboriginal sites, and date from the time of
European contact until approximately 1960. Historic period sites include structures (e.g.,
homesteads, cabins and forts), artifacts (e.g., industrial and folk-manufactured items made of
metal, glass, ceramic, stone and other materials) or features (e.g., trails, foundations, depressions
and campsites). Palaeontological sites are areas where fossils of ancient animals or plants have
been preserved.

The environmental assessment of historical resources considers the loss or alteration of historical
resource sites and objects. These environmental effects have been selected in recognition of
the requirements to consider effects on historical resources as defined in the Historical Resources
Act (HRA) under the requirements set out by ACT.

Any Project activity that includes surface or subsurface ground disturbance has the potential for
interaction with historical resources. Project construction therefore has the greatest potential for
interaction with historical resources, because it includes the majority of the initial earthworks. It is
not anticipated that there will be any additional ground disturbance during the operation phase
of the project. Therefore, the assessment of effects addresses the construction phase of the
project exclusively.

Table 24 Potential Effects, Effects Pathways, and Measurable Parameters for
Historical Resources
Potential Effect Effect Pathway Measurable Parameter(s) and

Units of Measurement

Unauthorized disturbance or Removal or disturbance of Change in heritage value of

destruction of part or all of historical resource through historical resource sites

historical resource vegetation removal or

surface/subsurface disturbance.

This section considers residual effects on historical resources after the application of required
mitigation. Site-specific mitigation of project effects on historical resources is provincially

(,_,g Stantec

wt \\cd1001-
5 . 3 O c200\workgroup\1102\active\110219671\report\road_crossing_eia\submission_2\fin_rpt_aurum_road_crossing_eia_20170412_final.docx



AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

Assessment of Potential Environmental Effects on Valued Components
April 2017

regulated. ACT independently assesses the heritage value of historic resource sites, determines
the need for, and scope of, mitigation measures, and issues project approval under the HRA.
Since project-specific environmental effects on historical resources are continually mitigated to
the standards established by ACT, after implementation of the required mitigation measures,
and Aboriginal consultation, there are considered to be no residual environmental effects. With
the application of regulatory standards, there will be no residual effects of the Project on
historical resources.

Table 25 identifies, for each potential effect, the Project’s physical activities that might interact
with historical resources. These interactions are indicated by check marks, and are discussed in
detail in Section 5.6.4 in the context of effects pathways, standard and project-specific
mitigation.

Table 25 Project Environment Interactions with Historical Resources

Environmental Effects

Physical Activities Unauthorized disturbance or destruction of
part or all of an archaeological site or sites

Construction

Vegetation Clearing v

Creation of construction access v

Creek isolation and pump around -

Arch Culvert Installation v

Installation of Wildlife Passage -

Backfill and Grading -

Creek Realignment and Wildlife Passage -

Construction of Aurum Road -

Reclamation and revegetation -

Operation

Daily use of Aurum Road -

Final Acceptance Certificate Requirements -

Wildlife Passage Maintenance Activities -

NOTES
v/ = Potential interaction
— = No interaction
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The assessment was initiated with a desktop review. The Listing of Historic Resources (ACT 2015,
September edition) was reviewed to identify listed lands with palaeontological and
archaeological sensitivity/sites. A site file search of all known historical resource sites within the
LAA was obtained from ACT. All previous historical resource studies conducted within the LAA
were reviewed. Aerial imagery,1:50,000 scale topographic maps and geology maps were
consulted. Local community histories and the Western Land Grants database (1884b) were
consulted to provide historic homestead information.

The results of the desktop review were summarized in a regulatory screening document, known
as a Statement of Justification (SoJ), and submitted to ACT for regulatory review (Stantec
2016d). The SoJ was submitted to ACT, attached to an online Historic Resources Application. The
purpose of the SoJ is to present the scope of the proposed development and the results of the
desktop review to ACT in order for them to determine whether field assessments (HRIAs) are
required. ACT reviewed the SoJ and issued requirement letters to Aurum Industrial Development
Partnership for HRIAs for archaeology and palaeontology (HRA Requirements 4835-08-0047).

The HRIAs (field assessments) were undertaken in 2016. The archaeology assessment was
conducted under permit 16-182 (Porter 2016) and consisted of surface inspection and shovel
testing of areas of high and moderate archaeological potential. Sites were assessed,
photographed, and documented according to provincial guidelines. The palaeontology
assessment was conducted under permit 16-080 (Stantec 2016c). Natural exposures were
examined within the ravine and access road cuts. The geology and fossil content of the
exposures were documented. Each palaeontological site was photographed and described
and a UTM coordinate was recorded.

The palaeontology HRIA report has been submitted to ACT in fulfillment of the permit
requirements. The archaeology HRIA report will be submitted to ACT; this is anticipated to occur
in early 2017. ACT will review the reports and determine whether the assessment is complete and
issue additional requirements for avoidance or mitigation of any sites determined to be of high
heritage value. Construction monitoring may also be required. Because ACT considers site
information to be confidential, the reports are not included as part of this filing.

Existing conditions for historical resources were determined through desktop review and field
assessments for archaeology and palaeontology and are described in detail in the HRIA reports
(Stantec 2016c; Stantec 2016e). Assessment of Unauthorized disturbance or destruction of part
or all of an archaeological site(s)

Q Stantec
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5.6.5.1 Project Pathways

Any historical resource sites identified during field survey located within the limits of the PDA may
be affected during construction activities including vegetation clearing, creation of construction
access, and ravine slope modifications and creek realignment.

5.6.5.2 Mitigation Measures

The objective of the mitigation is to limit the loss of historical resources or site integrity due to
Project-related activities. The best mitigation option is avoidance and protection of the
resource(s). This can occur through Project redesign, excluding the historical resource site area
from the Project, or incorporating the area of the historical resource site into the Project footprint
but without alteration. Any of these avoidance options might require the installation of a
protective barrier around the site and a buffer zone.

If avoidance and protection of historical resources is not feasible then controlled collection of
fossils, controlled salvage excavations of archaeological resources, or parts thereof as
applicable, or construction monitoring may be required. These mitigative actions will be
determined by ACT and issued as requirements under the Historical Resources Act.

5.6.5.3 Residual Effects

As project specific environmental effects on archaeological resources are continually mitigated
to the standards set by the regulatory agency, after implementation of the mitigation measures,
there will be no residual environmental effects.
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April 2017

This section will provide a summary of the following information:

potential environmental effects

proposed mitigation measures to address the effects identified in Section 5.0
potential residual effects after mitigation measures are applied
characterization of the potential residual effects

The detailed assessment of the valued components is provided in Section 5.0. The following
table provides a summary for the identified valued components, which are as follows:

Viewscape

Surface Water

Fisheries and Fish Habitat
Vegetation

Wildlife

Historical Resources

g Stantec
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AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

Summary of Assessment of Potential Environmental Effects

April 2017
Table 26 Summary of Potential Environmental Effects Assessment
Project
Phase -
c
c 3 2 | <
c S| 2| & S| 2
Valued Component Affected -% E Potential Effects Proposed Mitigation Measures Residual Effects 8 5 T = o
= S 5| 8| 8| o3
= 5 = % i
1K
O
Minimize the disturbance as much as possible to the final footprint of the
PDAl and PDA2
Complete the Project construction within the proposed timeframe and
reclaim and revegetate the ravine as soon as possible Installation of the Project will
) C Use plantings and vegetation that will minimize the arch culvert structure to change the view within the
Viewscape v | v |+ ChangeinViewscape the extent possible ravine A L | PDA| C P
Diversify the vegetation that is currently within Clover Bar Ravine, in order to
propagate seed distribution and enhance vegetation growth, as the natural
growth in the ravine has been limited based on the poor quality of the soils
and limited nutrients available for plant propagation
e Change in sediment
load e?nd water qualit Implement the ESC plan N L LAA | S ST
qa y Complete instream works during low flow or frozen conditions
Construct swales and sediment forebays to direct surface flows during .
. . . No residual effects to water
construction and during operation of the arch culvert uality and hydraulics of Creek
Implement good fueling practices to prevent contamination of water courses a y .
Surface Water v - and sensitive areas Wgter may pool during heavy
Installation of a stormwater management system rR?;';gYsgtSAug stream of Aurum
Install riffles, deep pools and root wads within the realigned creek
e Change in hydraulics of Use berms to “charge” the temporary diversion pipe, to ensure overflow of
Clover Bar Creek and surface water or the creek into isolated creek areas during construction N N LAA | C P
the western dry ravine
I . Limit instream work until the creek has been isolated N M | LAA | C P
e Change in fish habitat ! ) . :
Complete fish salvage during diversion of the creek
. Complete work during low flow periods, until the creek has been isolated
« Change in fish P '9 WP N | L |PDA| s | sT
movement, migration Screen any water intake pipes on pumps Loss of 690 m2 of creek area
Fish and Fish Habitat v v and fish m(;vement Implement ESC measures as per the ESC Plan Creation of deep pools, riffles,
ISh and Fish habrta Design of the creek realignment area to include deep pools, riffles, root wads root wads and wider and
and wider and incised channel incised channel A L LAA S P
L . Use bio-engineering edge and planting along realignment of the creek
¢ Change in fish mortality Implement setback requirements or secondary containment protocols for
activities such as equipment refueling and maintenance

6.2
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AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

Summary of Assessment of Potential Environmental Effects
April 2017

Project
Phase

Valued Component Affected Potential Effects

Construction
Operation

Proposed Mitigation Measures

Residual Effects

Direction

Magnitude

Spatial Extent

Frequency

Duration

e Change in plant

Vegetation v v community diversity

Cleared and disturbed areas should be reclaimed as soon as possible with an
approved seed mix to reduce weed establishment and erosion

Revegetated areas should be monitored for weeds, and an appropriate
weed control plan should be developed in accordance to the number and
species of weeds observed

Revegetation plans include a more diverse planting mix that is typical in
ravine habitats

Loss of 2.8 ha of native
vegetation in PDA1

Loss of 0.3 ha of agricultural
land in PDA2

Diversify the vegetation
communities within PDA1

PDA

e Change in habitat

e Change in mortality risk

Wwildlife v v

e Change in movement

Installation of the arch culvert and wildlife passage

The Project footprint will be minimized, vegetation clearing will be avoided
wherever practicable

Natural substrate and native vegetation should be placed at the approaches
to the crossing structure. These will create a more natural appearance
around the structure and, for smaller EDGs, provide security cover from
predators

Use natural vegetation and tree plantings to direct the flight paths of birds
and bats higher over the road, above the traffic (Tremblay 2006). This
measure will also minimize the reduction in habitat created by the road right-
of-way, and maintain the aesthetics of the area

Tree plantings should be designed to grow taller than the highest vehicles
using the road

Consideration should be given to installing taller street lights. Since large
numbers of insects typically gather near light sources, installation of taller
lights should direct bats to fly higher and thereby avoid vehicle collisions.

The Project footprint will be minimized. Unnecessary vegetation clearing will
be avoided wherever practicable

Avoid construction activities with the potential to remove wildlife habitat
during the breeding season (end of March to end of August). Should
vegetation clearing activities be unavoidable during this window, a program
will be implemented to reduce and avoid effects on birds and their nests
Implement and enforce speed limits for vehicles on access roads

During construction, the use of site flood lighting during the migration periods
(i.e., April to May and late August through October) will be limited

If sensitive wildlife features (e.g. dens, nests) are identified in pre-construction
surveys or during construction, implement best management practices
including setback areas around locations as recommended by a qualified
professional

Remove fencing around construction area when construction is complete to
reduce effects to connectivity

Tree plantings should be designed to grow taller than the highest vehicles
using the road

Consideration should be given to installing taller street lights. Since large
numbers of insects typically gather near light sources, installation of taller
lights should direct bats to fly higher and thereby avoid vehicle collisions

Change in vegetation will result
in a change in habitat and
amount available

Mortality of wildlife may occur
Wildlife passage will allow for
the free movement of wildlife
under Aurum Road

PDA

PDA

LAA
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AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

Summary of Assessment of Potential Environmental Effects

April 2017
Project
Phase -
[ S >
c T 2 7) c
s 2l 2| 8] §| 2
Valued Component Affected -% E Potential Effects Proposed Mitigation Measures Residual Effects 8 g T = o
3| © 5| S| 8| 2|38
| 3 ’
O
Avoidance and protection of the resource(s). This can occur through Project
redesign, excluding the historical resource site area from the Project, or
. incorporating the area of the historical resource site into the Project footprint
Unauthorized . . . . . .
. but without alteration. Any of these avoidance options might require the
disturbance or . . . . .
) . v destruction of part or all installation of a protective barrier around the site and a buffer zone e  Noresidual effects ) ) ) ) )
Historical Resources ) par ) If avoidance and protection of historical resources is not feasible then
of an archaeological site . . .
or sites controlled collection of fossils, controlled salvage excavations of
archaeological resources, or parts thereof as applicable, or construction
monitoring may be required. These mitigative actions will be determined by
ACT and issued as requirements under the Historical Resources Act

KEY

Direction: P — Positive; A - Adverse; N — Neutral

Magnitude: N — Negligible; L — Low; M — Moderate; H — High

Spatial Extent: PDA - Project Development Area; LAA - Local Assessment Area

Duration : ST — Short-term; MT — Medium-term; LT - Long-term; P — Permanent

Frequency: S - Single event; IR — Multiple Irregular event; R — Regular event; C — Continuous

6.4
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AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

Monitoring
April 2017

During the December 6, 2016 meeting between Stantec and the City of Edmonton, it was
suggested that monitoring of the wildlife passage may be warranted following its construction.
Should this monitoring be undertaken, it is recommended that it occur after issuance of FAC to
allow the landscaping time to establish, and wildlife to become acclimated to the presence of
the passage structure once human presence in the lower ravine diminishes. Monitoring can
provide useful information to understand the use of the crossing by wildlife, providing insight on
how urban habituated wildlife respond to passage structures of this type, size and length.
Monitoring could be completed in different ways including:

¢ Installation of wildlife cameras upstream and downstream of the wildlife passage openings
e For medium and large EDGs - Winter tracking assessments
e For smaller EDGs - Track pad deployment
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AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

Limitations and Qualifications
April 2017

In conducting the investigation and rendering our conclusions, Stantec gives the benefit of its
best judgment based on its experience and in accordance with generally accepted
professional standards for this type of investigation. This report was submitted with the best
information to date and on the information provided. The conclusions made within this report
are a professional opinion, not a certification of the Study Area’s environmental condition, and
no other warranty, expressed or implied, is made. This report has been prepared for the exclusive
use of the Proponent for the purposes of assessing the current state of PDAL1 and PDA2. Stantec
accepts no responsibility for damages, if any, suffered by any other third party as a result of
decisions made or actions based on this report. Our conclusions are limited by the following:

o Vegetation and wildlife surveys were completed during the dates specified and conditions
may vary outside those times

o Field surveys to verify the presence of species listed within ACIMS and/or FWMIS databases
were conducted for the LAA on the dates specified and presence or absence of said
species outside of the survey dates cannot be verified

¢ Some of the information contained within this report was provided by agencies and
organizations external to Stantec. While Stantec cannot guarantee the information provided
by external parties, this information has been assumed to be correct

¢ The information contained within this report is based on the design available at the time of
report preparation. Design drawings may continue to be modified and added as the
detailed design process continues, but are intended to not depart significantly from the
information presented in this report. Should significant changes to the drawings be made in
the future, an amendment to this report may be required

e The investigation was limited to those parameters specifically outlined in this report
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AURUM ROAD ENVIRONMENTAL IMPACT ASSESSMENT, EDMONTON, ALBERTA

Limitations and Qualifications
April 2017

e The Contractor will be responsible for determining the ultimate construction schedule and
means of construction for the Project; however, should significant changes to construction
timing and/or methodology from that presented within this report be proposed or required, it
is the responsibility of the Contractor to confirm with all applicable regulatory agencies or
bodies that this is acceptable. It is also the responsibility of the contractor to obtain all
applicable amendments to approvals and/or permits that may have previously been
obtained based on the information presented within this report

Prepared by

(signature)
Elaine Little, B.Sc.
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Reviewed by

(signature)

Kurtis Fouquette, P.Ag., P.Biol
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LAYOUT AND GRADING NOTES:

1. CONTRACTOR TO CALL ALBERTA ONE CALL AT 1-800-242-3447 TO HAVE EXISTING UTILITIES LOCATED PRIOR TO START OF ANY CONSTRUCTION.

2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE WRITTEN SPECIFICATIONS, DRAWINGS, AND DETAILS FOR THE PROJECT.

3. CONTRACTOR TO ENSURE THAT ALL NECESSARY ARRANGEMENTS ARE MADE WITH THE PIPELINE COMPANIES CONCERNING THE MOVEMENT OF MATERIALS AND EQUIPMENT NEAR ANY PIPELINE
RIGHTS OF WAY.

4. CONTRACTOR IS RESPONSIBLE FOR THE HOARDING OF ALL TREES WITHIN OR ADJACENT TO CONSTRUCTION AREAS.

5. CONTRACTOR IS RESPONSIBLE FOR THE ADJUSTMENT OF ALL EXISTING CATCHBASINS, CATCHBASIN MANHOLES, MANHOLES, WATER VALVES, HYDRANTS, ETC. TO MATCH PROPOSED GRADES.

6. ENSURE POSITIVE DRAINAGE IN ALL SWALES AS SHOWN ON PLAN. DO NOT PERMIT POOLING OF WATER IN DRAINAGE SWALE.

7.

8.

9.

AURUM INDUSTRIAL
STAGE 6D

CONTRACTOR IS RESPONSIBLE FOR HAULING OF ALL EXCESS MATERIALS OFF THE SITE,
CONTRACTOR IS RESPONSIBLE FOR GENERAL SITE CLEAN UP.
CONTRACTOR IS RESPONSIBLE FOR ANY DAMAGE TO LANDSCAPED AREAS AND MUST MAKE ALL NECESSARY RESTORATIONS AND REPAIRS.

10. ALL ANCILLARY WORK NORMALLY ASSOCIATED WITH THIS TYPE OF CONSTRUCTION SHALL BE DEEMED TO BE PART OF THE CONTRACT.

11.  ALL QUANTITIES ARE APPROXIMATE ONLY.

12. GRADES TO BE APPROVED BY LANDSCAPE ARCHITECT PRIOR TO CONSTRUCTION STARTING.

13. CONTRACTOR TO HOLD ROUGH GRADES 450mm BELOW FINISHED GRADE FOR PLANT BEDS, 150mm FOR SEEDED AREAS, 200mm FOR WALKS, 100mm FOR SODDED AREAS

14. STANDARD CONTOUR INTERVAL IS 500mm. SPOT ELEVATIONS AS SHOWN. ALL SPOT ELEVATIONS IN METERS. BERMS AND SLOPES TO BE GRADED SMOOTHLY. ELIMINATE ROUGH SPOTS AND LOW
AREAS TO ENSURE POSITIVE DRAINAGE PRIOR TO SEEDING.

15. ALL PROPOSED GRADES TO MEET EXISTING GRADES AT PROPERTY LINE WITH A SMOOTH TRANSITION. LIMIT OF GRADING NOT TO EXTEND BEYOND PROPERTY LINE. GRADES TO MEET CURB OR
WALK SMOOTHLY. LANDSCAPE ARCHITECT TO APPROVE ROUGH AND FINISHED GRADES.

16. MAXIMUM SLOPE OF ANY LANDSCAPED AREA NOT TO EXCEED 33%.

17. CONTRACTOR TO TAKE NECESSARY PRECAUTIONS TO PROTECT ALL SITE FEATURES EXISTING AT THE TIME OF CONSTRUCTION UNLESS SPECIFIED FOR DEMOLITION ON THE DRAWING. THIS
INCLUDES ALL SURVEY BARS, STAKES OR MONUMENTS. MAKE GOOD ANY DAMAGE.

18.  ANY AMBIGUITY IN THIS DRAWING OR ACCOMPANYING DETAILS IS TO BE REPORTED TO THE LANDSCAPE ARCHITECT FOR DIRECTION. CONTRACTOR NOT TO PROCEED IN UNCERTAINTY.

19. LIMITS OF WORK TO BE CLEARLY UNDERSTOOD BY THE CONTRACTOR PRIOR TO ANY WORK TAKING PLACE ON SITE. CONTRACTOR TO CONTACT LANDSCAPE ARCHITECT FOR CLARIFICATION IF
REQUIRED.

20. CONTRACTOR TO VISIT SITE TO CONFIRM ALL SITE CONDITIONS PRIOR TO SUBMITTING BIDS. DISCREPANCIES TO BE REPORTED TO LANDSCAPE ARCHITECT FOR CLARIFICATION.

21. CONTRACTOR TO VERIFY ALL DIMENSIONS AND REPORT ANY DISCREPANCIES TO THE LANDSCAPE ARCHITECT.

22. LAYOUT TO BE APPROVED BY LANDSCAPE ARCHITECT PRIOR TO CONSTRUCTION STARTING.

23.  ALL MEASUREMENTS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.

24, CONTRACTOR SHALL SUPPLY ALL MATERIALS IN QUANTITIES SUFFICIENT TO COMPLETE WORK SHOWN ON THESE DRAWINGS. ANY DISCREPANCIES SHALL BE REPORTED TO THE LANDSCAPE

AURUM INDUSTRIAL
STAGE 6A-1

ARCHITECT FOR DIRECTION.
25. NO SUBSTITUTIONS OF MATERIALS, PRODUCTS OR QUANTITIES WITHOUT PRIOR CONSENT OF LANDSCAPE ARCHITECT.

SCALE: N.T.S.

— REFER TO 1/L200-006 FOR
DETAILS.
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Notes

UTILITY SETBACKS

LANDSCAPE CONTRACTOR TO CALL 'ALBERTA ONE-CALL' AT
1-800-242-3447 TO HAVE ALL EXISTING SITE UTILITIES LOCATED
PRIOR TO CONSTRUCTION AND PLANT NO CLOSER THAN THE
FOLLOWING DIMENSIONS FROM THE SERVICES:

1 1.0m FROM POWER LINES

2 3.5m FROM ALL POWER HARDWARE

3. 1.8m FROM WATER MAINS, WATER VALVES, MANUAL
AIRVENTS, AND SERVICES

4. 2.0m FROM SEWER MAINS, AND MANHOLES

5. 1.8m FROM SEWER SERVICES

6. 1.5m FROM GAS (NO TREES WITHIN EASEMENT)

7. 7.5m FROM STREET CORNERS.

8, 3.5m FROM FIRE HYDRANTS.

9. 1.5m FROM DRIVEWAYS

10. 1.5m FROM ALLEY ACCESSES

11.  1.0m FROM SIDEWALKS
OR AS PER APPROVED ENG. CROSS SECTIONS

12.  3.5m FROM TRANSIT ZONES

13.  3.0m FROM PRIVATE PROPERTY BOUNDARY

14.  1.25m FROM COLLECTOR ROAD CURB FACE

15.  1.25m FROM LOCAL ROAD CURB FACE

16.  2.0m FROM ARTERIAL ROAD CURB FACE

17.  3.5m FROM YIELD AND STOP SIGNS

18.  3.5m FROM BUS STOP SIGNS

19.  2.0m FROM ALL OTHER SIGNS

20. 1.0m FROM OTHER UNDERGROUND UTILITIES

21. 3.5m FROM TELUS PEDESTALS

22.  2.0m FROM TELUS DUCT STRUCTURE

23.  1.0m FROM TELUS CABLE FACILITIES

LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR DAMAGES AND
LIABILITIES INCURRED BY DAMAGES TO SITE UTILITIES.

Development Engineer, Sustainable Development
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\ | AREA OF CREEK REALIGNED - 996sq.m.
AN AREA OF CREEK REMOVED - 1329sq.m.

N
- > .
—
/
-~ N\ | AURUM INDUSTRIAL
., - STAGE 6D
= N
> 75-200mm DIA. RIP RAP AND AN
/ - RIFFLE BOULDERS. h

o

AURUM INDUSTRIAL
STAGE 6A-1

WILDLIFE CORRIbOR‘
\1 WIDTH VARIES

400 - 600mm HT. x 600 - Bbomm
WIDE x 1.0 - 2.0m LONG RIFFLE

BOULDERS (TYP.) SCALE: N.T.S. _ ) ) ) .
\ A 300mm DIA. PIPE. COVER WITH MIN. 100mm =~ — “ _ _ ~ \_~ = 7 =
\ TOPSOIL AND PLACE BRUSH MATERIAL “‘ = - < _Z

AROUND AND ON TOP OF PIPE (TYP.) ~
»
- -*
PROPOSED ARCH CULVERT.
REFER TO STRUCTURAL
DRAWINGS FOR DETAILS (TYP.)
=

CONTINUOUS BRUSH PILE
0.5m - 1.0m WIDE (TYP.)

N _— - "’

- EXISTING CREEK ALIGNMENT

BRUSH, STONE, AND LARGE g P
‘WOODY DEBRIS PILE TO PROVIDE " - -
SMALL ANIMAL COVER. (TYP.) _~ - -

AN P -’ : _
e _— "" ~ 400 - 600mm HT. x 600 - 800mm WIDE x 1000 - 2000mm
- ’,‘ / LONG STABILIZATION BOULDERS. VOIDS GREATER
- THAN 100mm TO BE FILLED WITH ROCK. TOP AND

BOTTOM BOULDER TO BE MAXIMUM 500mm THICK (TYP.)

400mm DIA. TRUNK WITH ROOT \\

WAD. TO BE PLACED IN BOULDER N
WALL IN LOCATIONS SHOW ON \
THIS PLAN (TYP.)

600mm DEEP POOLS (TYP.) .-

CREEK ENLARGMENT GRADING AND LAYOUT
SCALE: 1:250
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Notes

UTILITY SETBACKS

LANDSCAPE CONTRACTOR TO CALL 'ALBERTA ONE-CALL' AT
1-800-242-3447 TO HAVE ALL EXISTING SITE UTILITIES LOCATED
PRIOR TO CONSTRUCTION AND PLANT NO CLOSER THAN THE
FOLLOWING DIMENSIONS FROM THE SERVICES:

1 1.0m FROM POWER LINES

2 3.5m FROM ALL POWER HARDWARE

3. 1.8m FROM WATER MAINS, WATER VALVES, MANUAL
AIRVENTS, AND SERVICES

4. 2.0m FROM SEWER MAINS, AND MANHOLES

5. 1.8m FROM SEWER SERVICES

6. 1.5m FROM GAS (NO TREES WITHIN EASEMENT)

7. 7.5m FROM STREET CORNERS.

8, 3.5m FROM FIRE HYDRANTS.

9. 1.5m FROM DRIVEWAYS

10. 1.5m FROM ALLEY ACCESSES

11.  1.0m FROM SIDEWALKS
OR AS PER APPROVED ENG. CROSS SECTIONS

12.  3.5m FROM TRANSIT ZONES

13.  3.0m FROM PRIVATE PROPERTY BOUNDARY

14.  1.25m FROM COLLECTOR ROAD CURB FACE

15.  1.25m FROM LOCAL ROAD CURB FACE

16.  2.0m FROM ARTERIAL ROAD CURB FACE

17.  3.5m FROM YIELD AND STOP SIGNS

18.  3.5m FROM BUS STOP SIGNS

19.  2.0m FROM ALL OTHER SIGNS

20. 1.0m FROM OTHER UNDERGROUND UTILITIES

21. 3.5m FROM TELUS PEDESTALS

22.  2.0m FROM TELUS DUCT STRUCTURE

23.  1.0m FROM TELUS CABLE FACILITIES

LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR DAMAGES AND
LIABILITIES INCURRED BY DAMAGES TO SITE UTILITIES.

Development Engineer, Sustainable Development

Approvals YY.MM.DD
Revision By  Appd.  YY.MM.DD
15T ISSUE FOR REVIEW. KM/KH/CB _ DP 1701.13

Issued By Appd.  YY.MM.DD

File Name: LA AuumRoad_Biorefenfion.dwg

Dwn. Chkd.  Dsgn.  YY.MM.DD

Permit-Seal

David A. Price
Client/Project
AURUM INDUSTRIAL
DEVELOPMENT PARTNERSHIP

AURUM ROAD
17 STREET NE TO 9 STREET NE

Edmonton, AB

Title
CREEK AND RAVINE RESTORATION
CREEK ENLARGMENT GRADING AND
LAYOUT

Project No. Scale o 25 5 15 0 15
1161-104130 20 R e ™
VATI61\ACHve\ 1161 104130\crawing\ Landscope\Auum Drawing No.

Road\LA_AurumRoad Bioretenfion.awg

o o) 1200-002



PLANTING PLAN (NORTH PORTION)
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NOTES:

1. REFER TO L200-005 FOR PLANT MATERIAL LIST.

EXTENDED

<* APPROX. 5.0m INTO CULVERT.
TYPICAL BOTH SIDES.
- g

XX

1

PLANT BED QUANTITIES

SCALE: 1:400
BED A BED B BED C BED D BED E
QTY. |[BOTANICAL NAME QTY. |[BOTANICAL NAME QTY. |BOTANICAL NAME QTY. |[BOTANICAL NAME QTY. |BOTANICAL NAME
25 | PB1- Populus balsamifera 14 | PB1- Populus balsamifera 11 | PB1- Populus balsamifera 4 | PB1- Populus balsamifera 12 |PB1- Populus balsamifera
37 PT1 - Populus tremuloides 21 PT1 - Populus tremuloides 17 PT1 - Populus tremuloides 6 PT1 - Populus tremuloides 19 PT1 - Populus tremuloides
18 | PP1- Prunus pennsylvanica 10 | PP1- Prunus pennsylvanica 8 PP1 - Prunus pennsylvanica 3 PP1 - Prunus pennsylvanica 9 PP1 - Prunus pennsylvanica
18  |PV1- Populus virginiana 10  |PV1- Populus virginiana PV1 - Populus virginiana 3 PV1 - Populus virginiana 9 PV1 - Populus virginiana
25 | PG2- Picea glauca 14  |PG2- Picea glauca 11 LL2 - Larix laricina 4 PG2 - Picea glauca 12 LL2 - Larix laricina
68 aal - Amelanchier alnifolia 38 aal - Amelanchier alnifolia 92 csl - Cornus sericea 11 aa - Amelanchier alnifolia 103 cs - Cornus sericea
68 ccl - Corylus cornuta 38 ccl - Corylus cornuta 46 rol - Ribes oxycanthoides 11 cc - Corylus cornuta 51 ro - Ribes oxycanthoides
102 csl - Cornus sericea 57 csl - Cornus sericea 46 sbl - Salix bebbiana 17 ¢s - Cornus sericea 51 sb - Salix bebbiana
136 ral - Rosa acicularis 76 ral - Rosa acicularis 61 sd1 - Salix discolor 22 ra - Rosa acicularis 68 sd - Salix discolor
68 sol - Symphoricarpos occidentalis 38 sol - Symphoricarpos occidentalis 61 sel - Salix exigua 11 so - Symphoricarpos occidentalis 68 se - Salix exigua
102 vel - Viburnum edule 57 vel - Viburnum edule 17 ve - Viburnum edule
136 vtl - Viburnum trilobum 76 Vvtl - Viburnum trilobum 22 vt - Viburnum trilobum
BED F BED G BED H BED | BED J
QTY. |BOTANICAL NAME QTY. |BOTANICAL NAME QTY. |BOTANICAL NAME QTY. |BOTANICAL NAME QTY. |BOTANICAL NAME
18 PB1 - Populus balsamifera 20 PB1 - Populus balsamifera 37 PB1 - Populus balsamifera 4 PB1 - Populus balsamifera 4 PB1 - Populus balsamifera
27 PT1 - Populus tremuloides 30 PT1 - Populus tremuloides 56 PT1 - Populus tremuloides 6 PT1 - Populus tremuloides 6 PT1 - Populus tremuloides
13 PP1 - Prunus pennsylvanica 15 PP1 - Prunus pennsylvanica 28 PP1 - Prunus pennsylvanica 3 PP1 - Prunus pennsylvanica 3 PP1 - Prunus pennsylvanica
13 PV1 - Populus virginiana 15 PV1 - Populus virginiana 28 PV1 - Populus virginiana 3 PV1 - Populus virginiana 3 PV1 - Populus virginiana
18 LL2 - Larix laricina 20 PJ2 - Pinus banksiana 37 PJ2 - Pinus banksiana 4 LL2 - Larix laricina 4 PJ2 - Pinus banksiana
147 csl - Comus sericea 56 aal - Amelanchier alnifolia 104 aal - Amelanchier alnifolia 31 cs - Cornus sericea 11 aa - Amelanchier alnifolia
73 rol - Ribes oxycanthoides 56 ccl - Corylus cornuta 104 ccl - Corylus cornuta 16 ro - Ribes oxycanthoides 11 cc - Corylus cornuta
73 sb1 - Salix bebbiana 84 csl - Comus sericea 155 | csl- Comus sericea 16 sb - Salix bebbiana 16 ¢s - Cornus sericea
98 sd1 - Salix discolor 112 ral - Rosa acicularis 207 ral - Rosa acicularis 21 sd - Salix discolor 22 ra - Rosa acicularis
98 sel - Salix exigua 56 sol - Symphoricarpos occidentalis 104 | sol- Symphoricarpos occidentalis 21 se - Salix exigua 11 so0 - Symphoricarpos occidentalis
84 vel - Viburnum edule 155 | vel - Viburnum edule 16 ve - Viburnum edule
112 | vtl - Viburnum trilobum 207 | vtl - Viburnum trilobum 22 vt - Viburnum trilobum

SCALE: N.T.S.

RECLAMATION SEED MIX:

CERTIFIED CANADA NO. 1 MIXTURE, MINIMUM GERMINATION OF 75%, MINIMUM
PURITY OF 97%. ALL SEED MUST BE FROM A RECOGNIZED SEED FIRM,
MEETING THE REQUIREMENTS FOR THE SEEDS ACT FOR CANADA NO. 1 SEED.
SEED SHALL BE CERTIFIED NO. 1 GRADE. A GERMINATION TEST MUST BE
REQUESTED AND ALL SEED MUST COMPLY WITH FEDERAL AND PROVINCIAL
SEED LAWS.

FOR NON-MAINTAINED NATURALIZATION LANDSCAPING:
10% AWNED (BEARDED) WHEATGRASS
AGROPYRON TRACHYCAULUM
SYN. SUBSECUNDUM
10% WESTERN WHEATGRASS
AGROPYRON SMITHII
10% SLOUGH GRASS
BECKMANIA SYZIGACHNE
10% GIANT WILD RYE
ELYMUS PIPURI SYN. CINEREUS
10% ANNUAL RYEGRASS
LOLIUM MULTIFLORUM
20% TUFTED HAIRGRASS
DESCHAMPSIA CAESPITOSA
30% FOWL BLUEGRASS NO MOW
POA PALUSTRIS

MULCHMAX 200 HYDROSEED WITH APPLICATION RATE
OF 5000kg/ha C/W SEED MIX, TAK300 TACKAFIER &
HIGH QUALITY FERTILIZER (18-24-20) OR EQUIVALENT.

NOTES:

1. ENTIRE LIMIT TO RECEIVE 300mm TOPSOIL, NATURALIZATION SEED AND
EROSION BLANKET. REFER TO EROSION PLAN FOR DETAILS.

RAVINE PLANTING REQUIREMENTS

THE RAVINE WILL RECEIVE PLANT MATERIAL AS FOLLOWS:
REQUIRED PLANTING = 70 TREES/ha
AREA = 2.3ha x 70 = 161 TREES

PROPOSED PLANTING:

40 UNITS OF 3000mm HT. TREES

121 UNITS OF 40mm CAL./2500mm HT. TREES
1062 UNITS OF #2 CONTAINER PLANT MATERIAL
7092 UNITS OF 1 LITRE PLUGS
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Notes

UTILITY SETBACKS

LANDSCAPE CONTRACTOR TO CALL 'ALBERTA ONE-CALL' AT
1-800-242-3447 TO HAVE ALL EXISTING SITE UTILITIES LOCATED
PRIOR TO CONSTRUCTION AND PLANT NO CLOSER THAN THE
FOLLOWING DIMENSIONS FROM THE SERVICES:

1 1.0m FROM POWER LINES
2 3.5m FROM ALL POWER HARDWARE
3. 1.8m FROM WATER MAINS, WATER VALVES, MANUAL
AIRVENTS, AND SERVICES
4. 2.0m FROM SEWER MAINS, AND MANHOLES
5. 1.8m FROM SEWER SERVICES
6. 1.5m FROM GAS (NO TREES WITHIN EASEMENT)
7. 7.5m FROM STREET CORNERS.
8, 3.5m FROM FIRE HYDRANTS.
9. 1.5m FROM DRIVEWAYS
10. 1.5m FROM ALLEY ACCESSES
11.  1.0m FROM SIDEWALKS
OR AS PER APPROVED ENG. CROSS SECTIONS
12.  3.5m FROM TRANSIT ZONES
13.  3.0m FROM PRIVATE PROPERTY BOUNDARY
14.  1.25m FROM COLLECTOR ROAD CURB FACE
15.  1.25m FROM LOCAL ROAD CURB FACE
16.  2.0m FROM ARTERIAL ROAD CURB FACE
17.  3.5m FROM YIELD AND STOP SIGNS
18.  3.5m FROM BUS STOP SIGNS
19.  2.0m FROM ALL OTHER SIGNS
20. 1.0m FROM OTHER UNDERGROUND UTILITIES
21. 3.5m FROM TELUS PEDESTALS
22.  2.0m FROM TELUS DUCT STRUCTURE
23.  1.0m FROM TELUS CABLE FACILITIES

LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR DAMAGES AND
LIABILITIES INCURRED BY DAMAGES TO SITE UTILITIES.

Development Engineer, Sustainable Development

PLANTING NOTES:

1

N

o

o~

10.

o

11.

=

12.
13.
14.

15.

]

16.

o

CONTRACTOR TO CALL ALBERTA ONE CALL AT 1-800- 242-3447 TO HAVE EXISTING
UTILITIES LOCATED PRIOR TO START OF ANY CONSTRUCTION.

CONTRACTOR TO ENSURE THAT ALL NECESSARY ARRANGEMENTS ARE MADE WITH
THE PIPELINE COMPANIES CONCERNING THE MOVEMENT OF MATERIALS AND
EQUIPMENT NEAR ANY PIPELINE RIGHTS OF WAY.

CONTRACTOR IS RESPONSIBLE FOR THE HOARDING OF ALL TREES WITHIN OR
ADJACENT TO CONSTRUCTION AREAS.

CONTRACTOR IS RESPONSIBLE FOR THE ADJUSTMENT OF ALL EXISTING
CATCHBASINS, CATCHBASIN MANHOLES, MANHOLES, WATER VALVES, HYDRANTS,
ETC. TO MATCH PROPOSED GRADES.

CONTRACTOR TO SUPPLY AND INSTALL 12mm FIBRE MASTIC JOINT WHENEVER
MATCHING TO OR ABUTTING TO ANY CONCRETE OR BLDG.

CONTRACTOR IS RESPONSIBLE FOR HAULING OF ALL EXCESS MATERIALS OFF THE
SITE.

CONTRACTOR IS RESPONSIBLE FOR GENERAL SITE CLEAN UP.

CONTRACTOR IS RESPONSIBLE FOR ANY DAMAGE TO LANDSCAPED AREAS AND
MUST MAKE ALL NECESSARY RESTORATIONS AND REPAIRS.

ALL ANCILLARY WORK NORMALLY ASSOCIATED WITH THIS TYPE OF CONSTRUCTION
SHALL BE DEEMED TO BE PART OF THE CONTRACT.

CONTRACTOR TO VERIFY ALL DIMENSIONS AND REPORT ANY DISCREPANCIES TO
THE LANDSCAPE ARCHITECT.

LAYOUT TO BE APPROVED BY LANDSCAPE ARCHITECT PRIOR TO CONSTRUCTION
STARTING.

ALL MEASUREMENTS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.
CONTRACTOR TO OBTAIN APPROVAL FOR PLANT MATERIAL LAYOUT.

ALL PLANT MATERIAL TO BE NURSERY GROWN STOCK AND SHALL MEET OR EXCEED
THE SPECIFICATIONS OF THE CANADIAN NURSERY TRADES ASSOC. FOR SIZE,
HEIGHT, SPREAD, GRADING, QUALITY, AND METHOD OF CULTIVATION.

NO SUBSTITUTIONS OF MATERIALS, PRODUCTS OR QUANTITIES WITHOUT PRIOR
CONSENT OF LANDSCAPE ARCHITECT.

ALL PLANT MATERIAL AND WORKMANSHIP TO CONFORM TO THE REQUIREMENTS OF
THE CITY OF EDMONTON DESIGN AND CONSTRUCTION STANDARDS IN ITS MOST
RECENT EDITION.
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BED K BED L BED M BED N BED O BED P BED Q
QTY. |BOTANICAL NAME QTY. |BOTANICAL NAME QTY. |BOTANICAL NAME QTY. |BOTANICAL NAME QTY. |[BOTANICAL NAME QTY. |BOTANICAL NAME QTY. |BOTANICAL NAME
33 |PB1- Populus balsamifera 15 PB1 - Populus balsamifera 9 PB1 - Populus balsamifera 3 PB1 - Populus balsamifera 4 PB1 - Populus balsamifera 5 PB1 - Populus balsamifera 3 PB1 - Populus balsamifera
49 PT1 - Populus tremuloides 22 PT1 - Populus tremuloides 13 PT1 - Populus tremuloides 5 PT1 - Populus tremuloides 6 PT1 - Populus tremuloides 8 PT1 - Populus tremuloides 4 PT1 - Populus tremuloides
25 | PP1- Prunus pennsylvanica 11 |PP1- Prunus pennsylvanica 7 PP1 - Prunus pennsylvanica 3 PP1 - Prunus pennsylvanica 3 PP1 - Prunus pennsylvanica 4 PP1 - Prunus pennsylvanica 2 PP1 - Prunus pennsylvanica
25 PV1 - Populus virginiana 11 PV1 - Populus virginiana 7 PV1 - Populus virginiana 3 PV1 - Populus virginiana 3 PV1 - Populus virginiana 4 PV1 - Populus virginiana 2 PV1 - Populus virginiana
33 PG2 - Picea glauca 15 PG2 - Picea glauca 9 LL2 - Larix laricina 3 PG2 - Picea glauca 4 LL2 - Larix laricina 5 LL2 - Larix laricina 3 PJ2 - Pinus banksiana
91 aal - Amelanchier alnifolia 41 aal - Amelanchier alnifolia 74 csl - Cornus sericea 9 aa - Amelanchier alnifolia 33 cs - Cornus sericea 42 csl - Cornus sericea 8 aa - Amelanchier alnifolia
91 ccl - Corylus cornuta 41 ccl - Corylus cornuta 37 rol - Ribes oxycanthoides 9 cc - Corylus cornuta 16 ro - Ribes oxycanthoides 21 rol - Ribes oxycanthoides 8 cc - Corylus cornuta
136 csl - Cornus sericea 62 csl - Cornus sericea 37 sb1 - Salix bebbiana 14 cs - Cornus sericea 16 sb - Salix bebbiana 21 sb1 - Salix bebbiana 11 cs - Cornus sericea
182 ral - Rosa acicularis 82 ral - Rosa acicularis 49 sd1 - Salix discolor 19 ra - Rosa acicularis 22 sd - Salix discolor 28 sd1 - Salix discolor 15 ra - Rosa acicularis
91 | sol- Symphoricarpos occidentalis 41 | so1 - symphoricarpos occidentalis 49 |sel-salix exigua 9 so - Symphoricarpos occidentalis 22 | se-salix exigua 28 | sel- Salix exigua 8 | so- Symphoricarpos occidentalis
136 vel - Viburnum edule 62 vel - Viburnum edule 14 ve - Viburnum edule 11 ve - Viburnum edule
182 vtl - Viburnum trilobum 82 vtl - Viburnum trilobum 19 vt - Viburnum trilobum 15 vt - Viburnum trilobum
BED R BED S BEDT BED U BED V BED W BED X
QTY. |[BOTANICAL NAME QTY. |[BOTANICAL NAME QTY. |BOTANICAL NAME QTY. |BOTANICAL NAME QTY. |BOTANICAL NAME QTY. |BOTANICAL NAME QTY. |BOTANICAL NAME
4 PBL1 - Populus balsamifera 1 PB1 - Populus balsamifera 2 PB1 - Populus balsamifera 2 PB1 - Populus balsamifera 5 PB1 - Populus balsamifera 4 PB1 - Populus balsamifera 3 PB1 - Populus balsamifera
6 PT1 - Populus tremuloides 2 PT1 - Populus tremuloides 4 PT1 - Populus tremuloides 3 PT1 - Populus tremuloides 7 PT1 - Populus tremuloides 6 PT1 - Populus tremuloides 5 PT1 - Populus tremuloides
3 PP1 - Prunus pennsylvanica 1 PP1 - Prunus pennsylvanica 2 PP1 - Prunus pennsylvanica 2 PP1 - Prunus pennsylvanica 3 PP1 - Prunus pennsylvanica 3 PP1 - Prunus pennsylvanica 2 PP1 - Prunus pennsylvanica
3 PV1 - Populus virginiana 1 PV1 - Populus virginiana 2 PV1 - Populus virginiana 2 PV1 - Populus virginiana 3 PV1 - Populus virginiana 3 PV1 - Populus virginiana 2 PV1 - Populus virginiana
4 PJ2 - Pinus banksiana 1 LL2 - Larix laricina 2 PJ2 - Pinus banksiana 2 LL2 - Larix laricina 5 PJ2 - Pinus banksiana 4 PJ2 - Pinus banksiana 3 LL2 - Larix laricina
12 aa - Amelanchier alnifolia 9 csl - Cornus sericea 7 aal - Amelanchier alnifolia 18 csl - Comnus sericea 13 aal - Amelanchier alnifolia 12 aal - Amelanchier alnifolia 27 csl - Cornus sericea
12 |cc- Corylus cormnuta 5 ro1 - Ribes oxycanthoides 7 ccl - Corylus comnuta 9 rol - Ribes oxycanthoides 13 |ccl - Corylus cornuta 12 |ccl - Corylus comnuta 13 |rol - Ribes oxycanthoides
18 cs - Cornus sericea 5 sb1 - Salix bebbiana 10 csl - Cornus sericea 9 sb1 - Salix bebbiana 19 csl - Cornus sericea 18 csl - Cornus sericea 13 sb1 - Salix bebbiana
23 ra - Rosa acicularis 6 sd1 - Salix discolor 13 ral - Rosa acicularis 12 sd1 - Salix discolor 26 ral - Rosa acicularis 23 ral - Rosa acicularis 18 sd1 - Salix discolor
12 so - Symphoricarpos occidentalis 6 sel - Salix exigua 7 sol - Symphoricarpos occidentalis 12 sel - Salix exigua 13 s01 - Symphoricarpos occidentalis 12 sol - Symphoricarpos occidentalis 18 sel - Salix exigua
18 ve - Viburnum edule 10 vel - Viburnum edule 19 vel - Viburnum edule 18 vel - Viburnum edule
23 vt - Viburnum trilobum 13 vt - Viburnum trilobum 26 vtl - Viburnum trilobum 23 vtl - Viburnum trilobum
BED Y BED Z NOTES:
QTY BOTANICAL NAME QTY BOTANICAL NAME 1. REFER TO L200-005 FOR PLANT MATERIAL LIST.
5 PBL1 - Populus balsamifera 9 PBL1 - Populus balsamifera
8  |PT1-Populus tremuloides 13 |PTL- Populus tremuloides
4 PP1 - Prunus pennsylvanica 7 PP1 - Prunus pennsylvanica
4 PV1 - Populus virginiana 7 PV1 - Populus virginiana
5 PJ2 - Pinus banksiana 9 PJ2 - Pinus banksiana
14 aal - Amelanchier alnifolia 24 aal - Amelanchier alnifolia
14 | ccl - Corylus comuta 24 | ccl - Corylus comuta
21 csl - Cornus sericea 37 csl - Cornus sericea
28 ral - Rosa acicularis 49 ral - Rosa acicularis
14 | sol - Symphoricarpos occidentalis 24 | sol - Symphoricarpos occidentalis
21 vel - Viburnum edule 37 vel - Viburnum edule
28 vtl - Viburnum trilobum 49 Vil - Viburnum trilobum

PLANT BED QUANTITIES

SCALE: N.T.S.

PLANTING PLAN (SOUTH PORTION)

N\

Y APPROX. 5.0m INTO CULVERT.

e
SEED TO BE EXTENDED

TYPICAL BOTH SIDES.

SCALE: 1:400
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Notes

UTILITY SETBACKS

LANDSCAPE CONTRACTOR TO CALL 'ALBERTA ONE-CALL' AT
1-800-242-3447 TO HAVE ALL EXISTING SITE UTILITIES LOCATED
PRIOR TO CONSTRUCTION AND PLANT NO CLOSER THAN THE
FOLLOWING DIMENSIONS FROM THE SERVICES:

1 1.0m FROM POWER LINES
2 3.5m FROM ALL POWER HARDWARE
3. 1.8m FROM WATER MAINS, WATER VALVES, MANUAL
AIRVENTS, AND SERVICES
4. 2.0m FROM SEWER MAINS, AND MANHOLES
5. 1.8m FROM SEWER SERVICES
6. 1.5m FROM GAS (NO TREES WITHIN EASEMENT)
7. 7.5m FROM STREET CORNERS.
8, 3.5m FROM FIRE HYDRANTS.
9 1.5m FROM DRIVEWAYS
10. 1.5m FROM ALLEY ACCESSES
11.  1.0m FROM SIDEWALKS
OR AS PER APPROVED ENG. CROSS SECTIONS
12.  3.5m FROM TRANSIT ZONES
13.  3.0m FROM PRIVATE PROPERTY BOUNDARY
14.  1.25m FROM COLLECTOR ROAD CURB FACE
15.  1.25m FROM LOCAL ROAD CURB FACE
16.  2.0m FROM ARTERIAL ROAD CURB FACE
17.  3.5m FROM YIELD AND STOP SIGNS
18.  3.5m FROM BUS STOP SIGNS
19.  2.0m FROM ALL OTHER SIGNS
20. 1.0m FROM OTHER UNDERGROUND UTILITIES
21. 3.5m FROM TELUS PEDESTALS
22.  2.0m FROM TELUS DUCT STRUCTURE
23.  1.0m FROM TELUS CABLE FACILITIES

LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR DAMAGES AND
LIABILITIES INCURRED BY DAMAGES TO SITE UTILITIES.

Development Engineer, Sustainable Development
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PLANT MATERIAL LIST: (THIS SHEET ONLY)

JACK PINE

TRUNKS AND A WELL DEVELOPED ROOT

DECIDUOUS TREES

/167 Populus balsamifera 40 mm CAL OVERALL HEIGHT TO BE 2500-3000mm WITH

NG BALSAM POPLAR MIN. 8 BRANCHES. WIRE BASKET, BALLED &
BURLAPPED, MIN. 600mm ROOT BALL DIA. WITH
DEPTH NOT LESS THAN 400mm.

@ Populus balsamifera 1LITRE PLUG 300-450mm WHIPS TO HAVE STRAIGHT, STURDY

&Y BALSAM POPLAR TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

m Populus tremuloides 40 mm CAL. OVERALL HEIGHT TO BE 2500-3000mm WITH

NG TREMBLING ASPEN MIN. 8 BRANCHES. WIRE BASKET, BALLED &
BURLAPPED, MIN. 600mm ROOT BALL DIA. WITH
DEPTH NOT LESS THAN 400mm.

@ Populus tremuloides 1LITRE PLUG 300-450mm WHIPS TO HAVE STRAIGHT, STURDY

NG TREMBLING ASPEN TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

a Prunus pennsylvanica 40 mm CAL. OVERALL HEIGHT TO BE 2500-3000mm WITH

G PIN CHERRY MIN. 8 BRANCHES. WIRE BASKET, BALLED &
BURLAPPED, MIN. 600mm ROOT BALL DIA. WITH
DEPTH NOT LESS THAN 400mm.

(192 Prunus pennsylvanica 1LITRE PLUG 300-450mm WHIPS TO HAVE STRAIGHT, STURDY

NGV PIN CHERRY TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

/267 Prunus virginiana 40 mm CAL OVERALL HEIGHT TO BE 2500-3000mm WITH

v/ COMMON CHOKECHERRY MIN. 8 BRANCHES. WIRE BASKET, BALLED &
BURLAPPED, MIN. 600mm ROOT BALL DIA. WITH
DEPTH NOT LESS THAN 400mm.

(192 Prunus virginiana 1LITRE PLUG 300-450mm WHIPS TO HAVE STRAIGHT, STURDY

v/ COMMON CHOKECHERRY TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

5\ Salix pentandra 40mm CAL OVERALL HEIGHT TO BE 2500-3000mm WITH

& LAUREL LEAF WILLOW MIN. 8 BRANCHES. WIRE BASKET, BALLED &
BURLAPPED, MIN. 600mm ROOT BALL DIA. WITH
DEPTH NOT LESS THAN 400mm.

CONIFEROUS TREES

/180 Larix laricina 3000 mm HT. WIDTH AT BASE MIN. 40% OF HT. WIRE BASKET,

L/ TAMARACK LARCH BALLED & BURLAPPED MIN. ROOT BALL DIA.
1220mm.

a0\ Larix laricina 2500 mm HT. WIDTH AT BASE MIN. 40% OF HT. WIRE BASKET,

N\IEY) TAMARACK LARCH BALLED & BURLAPPED MIN. ROOT BALL DIA.
900mm.

ﬁ Larix laricina 1 LITRE PLUG 300-450mm WHIPS TO HAVE STRAIGHT, STURDY

2/ TAMARACK LARCH TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM

/130 Picea glauca 3000 mm HT. WIDTH AT BASE MIN. 40% OF HT. WIRE BASKET,

e/ WHITE SPRUCE BALLED & BURLAPPED MIN. ROOT BALL DIA.
1220mm.

/100 Picea glauca 2500 mm HT. WIDTH AT BASE MIN. 40% OF HT. WIRE BASKET,

Fer) WHITE SPRUCE BALLED & BURLAPPED MIN. ROOT BALL DIA.
900mm.

(e Picea glauca 1 LITRE PLUG 300-450mm WHIPS TO HAVE STRAIGHT, STURDY

@ WHITE SPRUCE TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM

/9 Pinus banksiana 3000 mm HT. WIDTH AT BASE MIN. 40% OF HT. WIRE BASKET,

G JACK PINE BALLED & BURLAPPED MIN. ROOT BALL DIA.
1220mm.

/8 Pinus banksiana 2500 mm HT. WIDTH AT BASE MIN. 40% OF HT. WIRE BASKET,

N\ JACK PINE BALLED & BURLAPPED MIN. ROOT BALL DIA.
900mm.

Pinus banksiana 1 LITRE PLUG 300-450mm WHIPS TO HAVE STRAIGHT, STURDY

SYSTEM

PLANT MATERIAL LIST: (THIS SHEET ONLY)

BOTANICAL/COMMON NAME

SIZE

CONDITION

DECIDUOUS SHRUBS

a Amelanchier alnifolia
\aa/ SASKATOON
Amelanchier alnifolia
SASKATOON

Cornus sericea
RED OSIER DOGWOOD

Cornus sericea
RED OSIER DOGWOOD

Corylus cornuta
BEAKED HAZELNUT

Corylus cornuta
BEAKED HAZELNUT

Ribes oxycanthoides
NORTHERN GOOSEBERRY

Ribes oxycanthoides
NORTHERN GOOSEBERRY

Rosa acicularis
PRICKLY ROSE

Rosa acicularis
PRICKLY ROSE

Salix bebbiana
BEBB'S WILLOW

Salix bebbiana
BEBB'S WILLOW

Salix discolor
PUSSY WILLOW

Salix discolor
PUSSY WILLOW

Salix exigua
COYOTE WILLOW

Salix exigua
COYOTE WILLOW

Symphoricarpos occidentalis
WESTERN SNOWBERRY

Symphoricarpos occidentalis
WESTERN SNOWBERRY

Viburnum edule
LOWBUSH CRANBERRY

Viburnum edule
LOWBUSH CRANBERRY

Viburnum trilobum
HIGHBUSH CRANBERRY

Viburnum trilobum
HIGHBUSH CRANBERRY

300 mm HT. MIN.
#2 CONTAINER

1LITRE PLUG

300 mm HT. MIN.
#2 CONTAINER

1 LITRE PLUG

300 mm HT. MIN.
#2 CONTAINER

1 LITRE PLUG

300 mm HT. MIN.
#2 CONTAINER

1LITRE PLUG

300 mm HT. MIN.
#2 CONTAINER

1LITRE PLUG

300 mm HT. MIN.
#2 CONTAINER

1LITRE PLUG

300 mm HT. MIN.
#2 CONTAINER

1 LITRE PLUG

300 mm HT. MIN.
#2 CONTAINER

1LITRE PLUG

300 mm HT. MIN.
#2 CONTAINER

1 LITRE PLUG

300 mm HT. MIN.
#2 CONTAINER

1 LITRE PLUG

300 mm HT. MIN.
#2 CONTAINER

1 LITRE PLUG

CONTAINER GROWN, OR BALLED & BURLAPPED 4
CANES OR MORE 300mm HT. WITH MIN ROOT
SPREAD 200mm.

300-450mm WHIPS TO HAVE STRAIGHT, STURDY
TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

CONTAINER GROWN, OR BALLED & BURLAPPED 4
CANES OR MORE 300mm HT. WITH MIN ROOT
SPREAD 200mm.

300-450mm WHIPS TO HAVE STRAIGHT, STURDY
TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

CONTAINER GROWN, OR BALLED & BURLAPPED 4
CANES OR MORE 300mm HT. WITH MIN ROOT
SPREAD 200mm.

300-450mm WHIPS TO HAVE STRAIGHT, STURDY
TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

CONTAINER GROWN, OR BALLED & BURLAPPED 4
CANES OR MORE 300mm HT. WITH MIN ROOT
SPREAD 200mm.

300-450mm WHIPS TO HAVE STRAIGHT, STURDY
TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

CONTAINER GROWN, OR BALLED & BURLAPPED 4
CANES OR MORE 300mm HT. WITH MIN ROOT
SPREAD 200mm.

300-450mm WHIPS TO HAVE STRAIGHT, STURDY
TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

CONTAINER GROWN, OR BALLED & BURLAPPED 4
CANES OR MORE 300mm HT. WITH MIN ROOT
SPREAD 200mm.

300-450mm WHIPS TO HAVE STRAIGHT, STURDY
TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

CONTAINER GROWN, OR BALLED & BURLAPPED 4
CANES OR MORE 300mm HT. WITH MIN ROOT
SPREAD 200mm.

300-450mm WHIPS TO HAVE STRAIGHT, STURDY
TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

CONTAINER GROWN, OR BALLED & BURLAPPED 4
CANES OR MORE 300mm HT. WITH MIN ROOT
SPREAD 200mm.

300-450mm WHIPS TO HAVE STRAIGHT, STURDY
TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

CONTAINER GROWN, OR BALLED & BURLAPPED 4
CANES OR MORE 300mm HT. WITH MIN ROOT
SPREAD 200mm.

300-450mm WHIPS TO HAVE STRAIGHT, STURDY
TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

CONTAINER GROWN, OR BALLED & BURLAPPED 4
CANES OR MORE 300mm HT. WITH MIN ROOT
SPREAD 200mm.

300-450mm WHIPS TO HAVE STRAIGHT, STURDY
TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

CONTAINER GROWN, OR BALLED & BURLAPPED 4
CANES OR MORE 300mm HT. WITH MIN ROOT
SPREAD 200mm.

300-450mm WHIPS TO HAVE STRAIGHT, STURDY
TRUNKS AND A WELL DEVELOPED ROOT
SYSTEM.

NOTE: ALL TREES TO BE HIGH HEADED AND EXHIBIT A FULL AND UNIFORM CROWN, WITH A SINGLE, DOMINANT, WELL DEVELOPED LEADER; TREES WITH BROKEN OR
DAMAGED OR MISSING LEADERS WILL NOT BE ACCEPTED. ALL PLANT MATERIAL MUST CONFORM TO THE CITY OF EDMONTON DESIGN AND CONSTRUCTION

STANDARDS.
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Legend

Notes

UTILITY SETBACKS

LANDSCAPE CONTRACTOR TO CALL 'ALBERTA ONE-CALL' AT
1-800-242-3447 TO HAVE ALL EXISTING SITE UTILITIES LOCATED
PRIOR TO CONSTRUCTION AND PLANT NO CLOSER THAN THE
FOLLOWING DIMENSIONS FROM THE SERVICES:

1 1.0m FROM POWER LINES
2 3.5m FROM ALL POWER HARDWARE
3. 1.8m FROM WATER MAINS, WATER VALVES, MANUAL
AIRVENTS, AND SERVICES
2.0m FROM SEWER MAINS, AND MANHOLES
1.8m FROM SEWER SERVICES
1.5m FROM GAS (NO TREES WITHIN EASEMENT)
7.5m FROM STREET CORNERS.
3.5m FROM FIRE HYDRANTS.
1.5m FROM DRIVEWAYS
10. 1.5m FROM ALLEY ACCESSES
11.  1.0m FROM SIDEWALKS
OR AS PER APPROVED ENG. CROSS SECTIONS
12.  3.5m FROM TRANSIT ZONES
13.  3.0m FROM PRIVATE PROPERTY BOUNDARY
14.  1.25m FROM COLLECTOR ROAD CURB FACE
15.  1.25m FROM LOCAL ROAD CURB FACE
16.  2.0m FROM ARTERIAL ROAD CURB FACE
17.  3.5m FROM YIELD AND STOP SIGNS
18.  3.5m FROM BUS STOP SIGNS
19.  2.0m FROM ALL OTHER SIGNS
20. 1.0m FROM OTHER UNDERGROUND UTILITIES
21. 3.5m FROM TELUS PEDESTALS
22.  2.0m FROM TELUS DUCT STRUCTURE
23.  1.0m FROM TELUS CABLE FACILITIES

cwmNo s

LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR DAMAGES AND
LIABILITIES INCURRED BY DAMAGES TO SITE UTILITIES.

Development Engineer, Sustainable Development
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UTILITY SETBACKS

LANDSCAPE CONTRACTOR TO CALL 'ALBERTA ONE-CALL' AT
1-800-242-3447 TO HAVE ALL EXISTING SITE UTILITIES LOCATED
PRIOR TO CONSTRUCTION AND PLANT NO CLOSER THAN THE
FOLLOWING DIMENSIONS FROM THE SERVICES:

~
~

3600mm

"~
~

5400mm

£ * 1 1.0m FROM POWER LINES
/ 2 3.5m FROM ALL POWER HARDWARE
3. 1.8m FROM WATER MAINS, WATER VALVES, MANUAL
AIRVENTS, AND SERVICES
4. 2.0m FROM SEWER MAINS, AND MANHOLES
5. 1.8m FROM SEWER SERVICES
6. 1.5m FROM GAS (NO TREES WITHIN EASEMENT)
7. 7.5m FROM STREET CORNERS.
8, 3.5m FROM FIRE HYDRANTS.
9.
L
1

Mt
T
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. 1.5m FROM DRIVEWAYS

0. 1.5m FROM ALLEY ACCESSES

1. 1.0m FROM SIDEWALKS

OR AS PER APPROVED ENG. CROSS SECTIONS

12.  3.5m FROM TRANSIT ZONES
13.  3.0m FROM PRIVATE PROPERTY BOUNDARY
14.  1.25m FROM COLLECTOR ROAD CURB FACE
15.  1.25m FROM LOCAL ROAD CURB FACE
16.  2.0m FROM ARTERIAL ROAD CURB FACE
17.  3.5m FROM YIELD AND STOP SIGNS
18.  3.5m FROM BUS STOP SIGNS
19.  2.0m FROM ALL OTHER SIGNS
20. 1.0m FROM OTHER UNDERGROUND UTILITIES
21. 3.5m FROM TELUS PEDESTALS
22.  2.0m FROM TELUS DUCT STRUCTURE
23.  1.0m FROM TELUS CABLE FACILITIES
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LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR DAMAGES AND
LIABILITIES INCURRED BY DAMAGES TO SITE UTILITIES.

Development Engineer, Sustainable Development

3000mm 3750mm ¥ Approvals YY.MM.DD

)ﬁ‘ 150mm TYP.

PAGE WIRE FENCE NOTES:

ALL FENCE POSTS SHALL BE PRESSURE TREATED TIMBER
2. ALLOWABLE TAPER FROM END TO END OF POST SHALL NOT EXCEED 38mm IN R
DIAMETER. POSTS SHALL BE INSTALLED WITH THE LARGE END DOWN. Revision By  Appd.  YY.MM.DD
PAIGE WIRE FENCE WIRES TO BE SPACED AS SHOWN WITH 3.66mm THICK
GALVANIZED WIRE USED THROUGHOUT.
ADJACENT ROLLS OF PAIGE WIRE TO BE JOINED AT POST LOCATION
LINE AND STAY WIRES TO BE JOINED THROUGHOUT WITH TIGHT LOCK KNOT
CONSTRUCTION. 15T ISSUE FOR REVIEW KM/KH/CB  DP 17.01.13
NOMINAL DIMENSIONS FOR PAIGE WIRE SHOWN. —_
40mm STAPLES TO BE SPACED 152mm INTERVALS SO THAT EACH LINE WIRE IS Issued B Appd. YYMMDD
FIRMLY ATTACHED TO THE FENCE POST.

@w

¥—#—150mm TYP.
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@ PERMANENT RIP RAP SWALE B o s prawing No.

COMPACTED SUBGRADE

SCALE: 1:20 oriaen OS2 of 1) .200-006



300mm DEPTH CLASS 'B' TOPSOIL

400 - 600mm HT. x 600 - 800mm WIDE
x 1.0 - 2.0m LONG
"STABILIZATION" BOULDER

ADJACENT LANDSCAPING AS PER
PLANTING PLANS

1.2m X 0.6m BOX
CULVERT

COMPACTED SUBGRADE

XXmm - XXmm RIP RAP

C125VN ESC BLANKET. REFER TO ESC
BLANKET CHANNEL DETAIL FOR
INSTALLATION.

1 BOX CULVERT RIP RAP SWALE INTERFACE
SCALE: 1:20
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Notes

UTILITY SETBACKS

LANDSCAPE CONTRACTOR TO CALL 'ALBERTA ONE-CALL' AT
1-800-242-3447 TO HAVE ALL EXISTING SITE UTILITIES LOCATED
PRIOR TO CONSTRUCTION AND PLANT NO CLOSER THAN THE
FOLLOWING DIMENSIONS FROM THE SERVICES:

1. 1.0m FROM POWER LINES
2. 3.5m FROM ALL POWER HARDWARE
3. 1.8m FROM WATER MAINS, WATER VALVES, MANUAL
AIRVENTS, AND SERVICES
4 2.0m FROM SEWER MAINS, AND MANHOLES
5. 1.8m FROM SEWER SERVICES
6. 1.5m FROM GAS (NO TREES WITHIN EASEMENT)
7 7.5m FROM STREET CORNERS
8. 3.5m FROM FIRE HYDRANTS.
9. 1.5m FROM DRIVEWAYS
0. 1.5m FROM ALLEY ACCESSES
1 1.0m FROM SIDEWALKS
OR AS PER APPROVED ENG. CROSS SECTIONS
12, 3.5m FROM TRANSIT ZONES
13.  3.0m FROM PRIVATE PROPERTY BOUNDARY
14, 1.25m FROM COLLECTOR ROAD CURB FACE
15 1.25m FROM LOCAL ROAD CURB FACE
16. 2.0m FROM ARTERIAL ROAD CURB FACE
17. 3.5m FROM YIELD AND STOP SIGNS
18.  3.5m FROM BUS STOP SIGNS
19.  2.0m FROM ALL OTHER SIGNS
20. 1.0m FROM OTHER UNDERGROUND UTILITIES
21.  3.5m FROM TELUS PEDESTALS
22, 2.0m FROM TELUS DUCT STRUCTURE
23.  1.0m FROM TELUS CABLE FACILITIES

LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR DAMAGES AND
LIABILITIES INCURRED BY DAMAGES TO SITE UTILITIES.

12"(30cm

—

/TR —

-_—
(15cm)

6"
(15¢m)

CRITICAL POINTS

A. Overlaps and Seams
B. Projected Water Line
C. Channel Bottom/Side Slope Vertices

Drawing Not To Scale

NOTES:
*Horizontal ~staple spacing should be
altered if necessary to allow staples to
secure the critical points along the channel
surface

**In loose soil conditions, the use of staple
or stake lengths greater than 6"(15cm) may
be necessary to properly secure the
RECP's.

5401 St. Wendel - Cynthiana Rd.
Poseyville, IN 47633

NORTH
AMERICAN
GREEN®
PH: 800-722-2040
www.nagreen.com

Disclaimer:

The information presented herein is general design information only. For specific applications,
consult an independent professional for further design guidance
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CHANNEL
INSTALLATION
DETAIL

_Prepare soil before installing _rolled

erosion  control  products  (RECPs),
including any necessary application of
lime, fertilizer, and seed.

Begin at the top of the channel by
anchoring the RECPs in a 6"(15cm)
deep X 6(150m) wide trench with
approximately 12(30cm) of RECPs
extended beyond the up-slope portion
of the trench. Use ShoreMax mat at the
channel/culvert outlet as supplemental
scour protection as needed. Anchor the
RECPs with a row of staples/stakes
approximately 12°(30cm) apart in the
bottom of the trench.  Backfill and
compact the trench after stapling. Apply
seed to the compacted soil and fold the
remaining 12'(30cm) portion of RECPs
back over the seed and compacted soil
Secure RECPs over compacted  soil
with a row of staplesistakes spaced
approximately 12" apart across the
width of the RECPs.

Roll center RECPs in direction of water
flow in bottom of channel. RECPs wil
unroll with appropriate side against the
soil surface. Al RECPs must be
securely fastened to soil surface by
placing  staples/stakes in appropriate
locations as shown in the staple pattern
quide.

Place consecutive RECPs end-over-end
(Shingle style) with a 4°-6" overlap. Use
a double row of staples staggered 4"
apart and 4" on center to secure
RECPs.

Full length edge of RECPs at top of side
slopes must be anchored with a row of
staples/stakes approximately 12"(30cm)
apart in a 67(15cm) deep X 6"(15cm)
wide trench. Backfill and compact the
trench after stapling.

Adjacent RECPs must be overlapped
approximately 25" (5-12.5cm)
(Depending on RECPs type) and
stapled

In high flow channel applications a
staple check slot is recommended at 30
to 40 foot (9 -12m) intervals. Use a
double row of staples staggered
4"(10cm) apart and 4"(10cm) on center
over entire width of the channel.

The terminal end of the RECPs must be
anchored with a row of staples/stakes
approximately 12" (30cm) apart in a
6"(15cm) deep X 6"(15cm) wide trench
Backfill and compact the trench after
stapling.

Sheet 2 of 2.
(s-125em) G-125cm) (s 125em) - G-125em) Plate
3 : Tendon
| (0.9m) | (©.9m) |
. o
(1.8m) - (1.8m) - *
N I_ y
l l 16 (1m)
(0.5m)
3 4 & o
3
(im) Anchor Head
(Load-Locked
- Y Position)
| | | Earth Anchor
0.7 Anchors per SQ.YD. 1.15 Anchors per SQ.YD. Detail
(0.8 Anchors per SQ. M.) (1.35 Anchors per SQ. M.)
[ G1Z5em) (5-T25em) [ z
o * =
z | 1.5(0.45m) &
09m
:
z
3
| o ol
1.7 Anchors per SQ.YD. 2.3 Anchors per SQ.YD.
(2.0 Anchors per SQ. M.) (2.7 Anchors per SQ. M.)

NOTES:

Channel & Shoreline
Slopes

* The performance of ground anchoring devices is highly
dependent on numerous site/project specific variables. It is the

sole responsibility of the project engineer and/or contractor to
select the appropriate anchor type and length. Anchoring shall be
selected to hold the mat in intimate contact with the soil subgrade
and resist pullout in accordance with the project's design intent.

* Anchor Pattern Guide can vary based on earth anchor and

blanket selection.

* If desired, the system can be soil-filled and sodded after TRM
installation. Sod should be staples/staked according to plan

specifi

ications.

Drawing Not To Scale

CRITICAL POINTS
A. Overlaps and Seams
B. Projected Water Line
C. Channel Bottom/Side Slope Vertices
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SLOPE
INSTALLATION

EARTH ANCHOR

1

N

w

IS

o

(EA) DETAIL

Prepare  soil before installing
high-performance turf reinforcement
mats (HP-TRMs), including any
necessary application of lime,
fertilizer, and seed.

. Begin at the top of the slope by
anchoring the HP-TRMs in a 6" (15
cm) deep x 6" (15cm) wide trench
with approximately 12" (30 cm) of
HP-TRMs extended beyond the
up-slope portion of the trench
Anchor the HP-TRMs with a row of
staples and anchors approximately
12" (30 cm) apart in the bottom of
the trench. Backfill and compact
the trench after stapling. Apply
seed to compacted soil and fold
remaining 12 (30 cm) portion of
HP-TRMs back over seed and
compacted soil. Secure HP-TRMs
over compacted soil with a row of
staples/stakes spaced
approximately 12" (30 cm) apart
across the width of the HP-TRMs.
Roll the HP-TRMs (A) down or (B)
horizontally ~across  the  slope.
HP-TRMs will unroll with
appropriate side against the soil
surface. Al HP-TRMs must be
securely fastened to soil surface by
placing staples/stakes in
appropriate locations as shown in
the staple pattern guide.

_The edges of parallel HP-TRMs
must be stapled with approximately
2" - 5 (512.5cm) overlap
depending on the HP-TRM type.
Consecutive ~ HP-TRMs  spliced
down the slope must be end over
end (Shingle style) with an
approximate ~ 3"(7.5cm)  overlap.
Staple through overlapped area,
approximately ~ 12"(30cm)  apart
across entire HP-TRM width.

*NOTE:

In loose soil conditions, the use of
staple o stake lengths greater than
6'(15cm) may be necessary to
properly secure the HP-TRMs.
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1

90mm ALUMINUM EDGER TO BE PLACED ON:
BOTH SIDES OF GRAVEL TRAIL .

2

300mm DEPTH CLASS 'B' TOPSOIL

400 - 600mm HT. x 600 - 800mm WIDE
x1.0-2.0m LONG
"STABILIZATION" BOULDER

ADJACENT LANDSCAPING AS PER

PLANTING PLANS

1.2m X 0.6m BOX
CULVERT

COMPACTED SUBGRADE

XXmm - XXmm RIP RAP
C125VN ESC BLANKET. REFER TO ESC

BLANKET CHANNEL DETAIL FOR

INSTALLATION.

BOX CULVERT RIP RAP SWALE INTERFACE

150mm SUBGRADE COMPACTED TO 100% S.P.D.:
TO BE: GRUBBED, FREE OF STUMPS, ROOTS,

WOVEN GEOTEXTILE FABRIC FROM NILEX #2002
OR LAYFIELD LP6 OR EQUIVALENT EXTENDED

SCALE: 1:20

3000mm WIDTH

ADJACENT
LANDSCAPING

LARGE ROCKS AND DEBRIS.

UP EDGES OF GRAVEL

200mm 3-20A CRUSHED GRAVEL-
COMPACTED TO 100% S.P.D.

GRAVEL ACCESS TRAIL

ALTERNATE STRUCTURE:

NOTES:

300mm 3-20A GRAVEL WITH GEOTEXTILE
NILEX 4551 OR LAYFIELD LP6 OR
EQUIVALENT ON NATIVE GROUND.

1. PROVIDE 2% CROSS FALL IN THE DIRECTION OF DRAINAGE.

2. CONTRACTORS RESPONSIBILITY TO REHABILITATE ALL DISTURBEQ]
AREAS ALONG TRAIL EDGE IN ACCORDANCE TO LAYOUT PLANS.
TO THE CITY OF EDMONTON SATISFACTION
ALL WORK TO COMPLY WITH THE CITY OF EDMONTON
SPECIFICATIONS FOR SUBGRADE PREPARATION, AGGREGATES,
GRANULAR BASE COURSES.

. WALKWAY EXCAVATION TO BE INSPECTED AND APPROVED BY
CITY OF EDMONTON PRIOR TO PLACEMENT OF GRANULAR
MATERIAL.

@

=

SCALE: 1:20

FILTER CLOTH TURFSTONE UNIT

SEED TYPE AS PER
PLANTING PLANS C/W
CLASS 'B' TOPSOIL
GRAVEL BASE

25mm BEDDING SAND
ASPHALT OR OTHER
ADJACENT SURFACE

AS PER LANDSCAPE DWGS.

25

7
TURFSTONE PAVER

150

SUBGRADE COMPACTED
TO 95% SPD.

TURFSTONE NOTES:

1. INSTALLATION TO BE COMPLETED IN ACCORDANCE WITH
MANUFACTURER'S SPECIFICATIONS.

2. DO NOT SCALE FROM DRAWINGS.

@ Stantec

Stantec Consulting Ltd.
10160 - 112 Street
Edmonton AB Canada

Tel.  780.917.7000
www.stantec.com

Copyright Reserved

The Contractor shail verify and be responsible for all dimensions. DO NOT scale the drawing - any efrors or
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property of Stantec. Reproduction or use for any purpose other than that authorized by Stantec s forbidde

Legend

Notes

UTILITY SETBACKS

LANDSCAPE CONTRACTOR TO CALL 'ALBERTA ONE-CALL' AT
1-800-242-3447 TO HAVE ALL EXISTING SITE UTILITIES LOCATED
PRIOR TO CONSTRUCTION AND PLANT NO CLOSER THAN THE
FOLLOWING DIMENSIONS FROM THE SERVICES:

1 1.0m FROM POWER LINES
2 3.5m FROM ALL POWER HARDWARE
3. 1.8m FROM WATER MAINS, WATER VALVES, MANUAL
AIRVENTS, AND SERVICES
4. 2.0m FROM SEWER MAINS, AND MANHOLES
5. 1.8m FROM SEWER SERVICES
6. 1.5m FROM GAS (NO TREES WITHIN EASEMENT)
7. 7.5m FROM STREET CORNERS.
8, 3.5m FROM FIRE HYDRANTS.
9. 1.5m FROM DRIVEWAYS
10. 1.5m FROM ALLEY ACCESSES
11.  1.0m FROM SIDEWALKS
OR AS PER APPROVED ENG. CROSS SECTIONS
12.  3.5m FROM TRANSIT ZONES
13.  3.0m FROM PRIVATE PROPERTY BOUNDARY
14.  1.25m FROM COLLECTOR ROAD CURB FACE
15.  1.25m FROM LOCAL ROAD CURB FACE
16.  2.0m FROM ARTERIAL ROAD CURB FACE
17.  3.5m FROM YIELD AND STOP SIGNS
18.  3.5m FROM BUS STOP SIGNS
19.  2.0m FROM ALL OTHER SIGNS
20. 1.0m FROM OTHER UNDERGROUND UTILITIES
21. 3.5m FROM TELUS PEDESTALS
22.  2.0m FROM TELUS DUCT STRUCTURE
23.  1.0m FROM TELUS CABLE FACILITIES

LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR DAMAGES AND
LIABILITIES INCURRED BY DAMAGES TO SITE UTILITIES.

46"
(10-15¢cm)

12"(30cm

6"
(15cm)

CHANNEL
INSTALLATION
DETAIL

1. Prepare soil before installing rolled
erosion control  products  (RECP),
including any necessary application of
lime, fertilizer, and seed
Begin at the top of the channel by
anchoring the RECPs in a 6'(15cm)
deep X 6'(15cm) wide trench with
approximately 12°(30cm) of RECPs
extended beyond the up-slope portion
of the trench. Use ShoreMax mat at the
channel/culvert outlet as supplemental
scour protection as needed. Anchor the
RECPs with a row of staples/stakes
approximately 12°(30cm) apart in the
bottom of the trench.  Backfill and
compact the trench after stapling. Apply
seed to the compacted soil and fold the
remaining 12'(30cm) portion of RECPs
back over the seed and compacted soil
Secure RECPs over compacted  soil
with a row of staplesistakes spaced
approximately 12" apart across the
width of the RECPs.
3. Roll center RECPs in direction of water
flow in bottom of channel. RECPs will
unroll with appropriate side against the
soil surface. All RECPs must be
securely fastened to soil surface by
placing  staplesistakes in appropriate
locations as shown in the staple pattern
quide.
. Place consecutive RECPs end-over-end
(Shingle style) with a 46" overlap. Use
a double row of staples staggered 4"
apart and 4" on center to secure
CPs.
5. Full length edge of RECPs at top of side

™

»

CRITICAL POINTS
A. Overlaps and Seams
B. Projected Water Line

slopes must be anchored with a row of
staples/stakes approximately 12"(30cm)
apart in a 6°(15cm) deep X 6(15cm)
wide trench. Backfill and compact the
NOTES: trench after stapling.
*Horizontal staple spacing should be Adjacent RECPs must be overlapped
altered if necessary to allow staples to approximately 25" (5-12.5cm)

°

C. Channel Bottom/Side Slope Vertices secure the critical points along the channel (Depending on  RECPs type) and
surface. stapled.
7.In high flow channel applications a
B taple check slot ded at 30
C B c *In loose soil conditions, the use of staple o oot (s 71§":?°ﬁ|'?e'::;5eu:e a
Vi or stake lengths greater than 6"(15cm) may double row of staples staggered
be necessary to properly secure the 4'(10cm) apart and 4'(10cm) on center
RECP's. over entire width of the channel
Drawing Not To Scale 8. The terminal end of the RECPS must be
anchored with a row of staplesistakes
NORTH Disclaimer: approximately 12" (30cm) apart in a
AMERICAN The information presented herein is general design information only. For specific applications, 5“(1;5;") dgev X 6150m) wide h"ﬂﬂ;"-
CREEN" consult an independent professional for further design guidance. g‘:;“:g and compact the trench after
5401 St. Wendel - Cynthiana Rd. PH: 800-722-2040

Poseyville, IN 47633

WWW.nagreen.com

3. CONTRACTOR'S NOTE: FOR PRODUCT AND PURCHASING INFORMATION
CONTACT EXPOCRETE CONCRETE PRODUCTS LTD.
3 SCALE: 1:20
s x 2 .
(5-12.50m) T G-125em) (5-1250m) - T G125em)
@
| 3
| (0.9m) | (0.9m) |
& 8
(1.8m) (L8m) L] L4
L 33
l l 1 (Am) L
(0.5m)
L ® b
| | T
am
o [ ]
| | |
0.7 Anchors per SQ.YD. 1.15 Anchors per SQ.YD.
(0.8 Anchors per SQ. M.) (1.35 Anchors per SQ. M.)
275" 25" 25 IEI 275"
(5-12.50m) g ="(5-125cm) (5-1250m) l - T T Giz5em)
g
y 15'(0.45m)
4 [ ] ®
(1.2m)| (oem 1 [ “_3 3 L
16 ®L; @ m B
(0.5m) ©5m)
| "
[ [ ] p
[ o o
4 ® b
| o o i f
& L g

1.7 Anchors per SQ.YD.
(2.0 Anchors per SQ. M)

2.3 Anchors per SQ.YD.
(2.7 Anchors per SQ. M)

NOTES:
* The performance of ground anchoring devices is highly
dependent on numerous site/project specific variables. It is the
sole responsibility of the project engineer and/or contractor to
select the appropriate anchor type and length. Anchoring shall be
selected to hold the mat in intimate contact with the soil subgrade
and resist pullout in accordance with the project's design intent.
* Anchor Pattern Guide can vary based on earth anchor and
blanket selection
* If desired, the system can be soil-filled and sodded after TRM
installation. Sod should be staples/staked according to plan

Anchor Head
(Load-Locked
Position)

Earth Anchor
Detail

Channel & Shoreline
Slopes

CRITICAL POINTS
A. Overlaps and Seams
B. Projected Water Line
C. Channel Bottom/Side Slope Vertices

Sheet 2 of 2.

Load Bearing
Plate

Steep Slopes.

. T - B C B c
specifications.

Drawing Not To Scale

Disclaimer:

AMERCAN The information presented herein is general design information only. For specific applications,

5401 St. Wendel - Cynthiana Rd.
Poseyville, IN 47633

PH: 800-722-2040
Www.nagreen.com

consult an independent professional for further design guidance.

SLOPE
INSTALLATION
EARTH ANCHOR

(EA) DETAIL

1. Prepare soil before installing
high-performance turf reinforcement
mats (HP-TRMs), including any
necessary application of lime,
fertilizer, and seed.

_Begin at the top of the slope by
anchoring the HP-TRMs in a 6" (15
cm) deep x 6" (15cm) wide trench
with approximately 12" (30 cm) of
HP-TRMs extended beyond the
up-slope portion of the trench.
Anchor the HP-TRMs with a row of
staples and anchors approximately
12" (30 cm) apart in the bottom of
the trench. Backfill and compact
the trench after stapling.  Apply
seed to compacted soil and fold
remaining 12° (30 cm) portion of
HP-TRMs back over seed and
compacted soil. Secure HP-TRMs
over compacted soil with a row of
staples/stakes spaced
approximately 12" (30 cm) apart
across the width of the HP-TRMs.

. Roll the HP-TRMs (A) down or (B)
horizontally across  the  slope
HP-TRMs will unroll with
appropriate side against the soil
surface.  All HP-TRMs must be
securely fastened to soil surface by
placing staples/stakes in
appropriate locations as shown in
the staple pattern guide.
The edges of parallel HP-TRMs
must be stapled with approximately
2" - 5" (5-125cm) overlap
depending on the HP-TRM type.

. Consecutive  HP-TRMs  spliced
down the slope must be end over
end (Shingle style) with an
approximate  3'(7.5cm)  overlap
Staple through overlapped area,
approximately ~ 12"(30cm)  apart
across entire HP-TRM width.

N

w

IS

o

*NOTE:
In loose soil conditions, the use of
staple or stake lengths greater than
6"(15cm) may be necessary to
properly secure the HP-TRMs.
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SECTION 1 - RIFFLE NATURALIZED Notes
SCALE: 1:75

1

(- 400mm:600mm THICK x 600-800mm WIDE.
X10-2.0m LONG 'STABILIZATION" BOULDERS.
VOIDS GREATER THAN 100mm TO BE FILLED WITH ROCK. TOP.
BOULDER TO BE 400mm THICK IN THIS LOCATION ONLY, W
100mm THICK CAP STONE:

150mm TOPSOIL

Development Engineer, Sustainable Development
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Introduction
December 2016

This Vegetation Technical Data Report (TDR) is prepared as supporting information for the Aurum
Project (the Project). The TDR outlines the vegetation context for the Study Area including rare
plant and rare plant community occurrences and ultimately forms the foundation of the
vegetation portion of the Environmental Impact Assessment being submitted in support of the
Project.

For this TDR, the Study Area is defined as the quarter-section SE 21-53-23 W4M. Specifically, the
Study Area boundaries are the northern extent of SE-21-053-23 W4M, 17 Street NE to the east,
127th Avenue NE to the south and 9 Street NE to the west. This area of 64.59 ha is shown in Figure
3-1 Plant Communities in Section 3.2. This area includes planned potential developments of the
Aurum outfall and road crossing as well as potential zones of influence (i.e., areas that may be
impacted due to project development).
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The following sections describe the methods used to characterize the existing environmental
features and conditions within the Study Area based on an aerial photograph interpretation, a
desktop review of available environmental information, and a field assessment.

2.1 DATABASE SEARCH

A search of the Alberta Conservation Information Management System (ACIMS) tracking and
watch lists was conducted for the entire township which the Study Area is located within. This
search was completed to identify known rare plant species and rare ecological community
types potentially occurring in the Study Area or adjacent to the Study Area (ACIMS 2016).

2.2 PLANT COMMUNITY MAPPING AND CLASSIFICATION

Plant communities within the Study Area were classified and mapped using the following
sources:

e Wheatly and Bentz (2002) for uplands
o Alberta Wetland Classification System (ESRD 2015) for wetlands

Plant communities were identified within the Study Area through review of recent and historic
aerial photos. Plant communities were mapped as land units using a geographic information
system at a scale of 1:2,500, with a minimum polygon size of 0.04 ha. Land units identified
through plant community mapping of the Study Area prior to field surveys were updated based
on field data collected during rare plant and site characterization survey (See Section 2.3).

2.3 RARE PLANT AND SITE CHARACTERIZATION SURVEY

The objectives of rare plant and site characterization surveys are to classify the vegetation within
the Study Area into land units, and to identify rare plant, rare ecological communities and
sensitive environmental conditions as they pertain to vegetation. Additionally, data collected
during these surveys can be used to develop appropriate mitigation, conservation, and
management recommendations, as required. Rankings for rare plants and rare ecological
communities follow Alberta Environment and Parks guidelines (ACIMS 2016).

(,_,g Stantec
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During the rare plant and site characterization survey, information on plant species and
ecological communities of management concern, if present, were collected. Species and
communities of management concern include:

e Uncommon communities and/or those sensitive to watershed disturbance (e.g. old growth
forest, wetlands) identified from upland and wetland class mapping

e Rare plants and rare ecological communities

¢ Noxious and prohibited noxious weeds (Weed Control Act [S.A. 2008, c. W-5.1])

At each survey site GPS coordinates were recorded and representative site photos were taken.
Notes on ecological communities or conditions that may require special consideration, if
present, were also made.

Vegetation data gathered within the Study Area during the site characterization surveys
included percent cover of characteristic tree, shrub, herbaceous, and non-vascular species.
Additionally, general site information was recorded, including soil moisture regime, slope and
aspect, slope position, and structural stage.

For the rare plant surveys a meander survey protocol was followed and completed within the
target plant communities. A comprehensive species list was compiled for each rare plant survey
until no new species were found. Specimens requiring further examination or species
confirmation were collected, with the exception of plants where seed heads or flowers required
for identification to species level were unavailable or where plant populations were small (i.e.,
no more than 1 in 50 (Alberta Native Plant Council 2006).

Site characterization and rare plant surveys were conducted at each survey location by a rare
plant specialist. These surveys were conducted within the Study Area in two survey intervals to
capture different flowering times of plants. These survey intervals correspond to a spring survey
and a summer survey (Alberta Native Plant Council 2006). Site characterization and rare plant
surveys were conducted on June 30, 2015 (spring survey) and August 28, 2015 (summer survey).
For this TDR an additional survey was completed on June 23, 2016 (spring survey) to provide
additional data for the anticipated project footprint.

Collected vascular plant species were identified by a botanist and collected bryophytes were
identified by a bryologist. Comprehensive species lists were then referenced to ACIMS tracking
and watch lists and SARA (Species at Risk Act. S.C. 2002, c. 29) to ensure all plants considered to
be rare were identified.

(,_,g Stantec
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Results
December 2016

Section 3.0 discusses the results from desktop review and vegetation surveys.

The Study Area is situated within the Central Parkland Natural Subregion (Central Parkland),
which is located within the Parkland Natural Region (Natural Regions Committee 2006). This
Subregion is a large transition zone between the Boreal Forest Natural Region to the north and
the Grassland Natural Region to the south. The Central Parkland is dominated by undulating till
plains and hummocky uplands. Under natural conditions, native vegetation community
remnants are a mosaic of aspen (Populus tremuloides) dominated forest stands on moist sites
intermixed with prairie vegetation on drier sites. Stands of aspen dominated forest are found
throughout the Central Parkland and have understories dominated by saskatoon (Amelanchier
alnifolia), prickly rose (Rosa acicularis), and beaked hazelnut (Corylus cornuta). Stands
dominated by balsam poplar (Populus balsamifera) occur on moist, nutrient rich sites, and often
have aspen and white spruce (Picea glauca) intermixed within the stand (NRC 2006).

The Project is located within a tributary to the North Saskatchewan River Valley which is a
provincially significant natural area and a major ecological corridor that traverses the Province
of Alberta (City of Edmonton 2008). Provincially significant natural areas can also provide habitat
types necessary for rare plants and ecological communities.

3.1 DESKTOP REVIEW

A review of the ACIMS database was completed on June 9th, 2016. No historical occurrences of
rare plants or rare communities were identified within the Study Area. One historical observation
of Ontario rhodobryum moss (Rhodobryum ontariense) was identified within Section 29-52-24
W4M which is now developed into the Edmonton Compost Facility and other industrial
developments. This historical observation is summarized in Table 1.

Table 1 Summary of ACIMS Database Search Results
. . . Occurrence within
Species Observation Date Location
Study Area
Rhodobryum .
. Ontario rhodobryum moss October 16, 1973 29-52-24 W4M No
ontariense

Ontario Rhodobryum Moss (Rhodobryum ontariense).

This moss is listed as sensitive under the 2010 Alberta Wild Species General Status listing (ESRD
2012). This species is found on rich soil in and along forest edges, on rotten logs, tree bases, and
soil over rock or rock. This is an infrequent species of nutrient rich deciduous forests (Bryophyte
Flora of North America).

(,_,g Stantec
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3.2 PLANT COMMUNITIES

Section 3.2 provides specific details on the plant communities observed within the Study Area
including plant assemblage and any unique features.

Six native plant communities were observed during the rare plant and site characterizations.
None of the communities observed are listed as rare or sensitive plant communities. Native plant
communities that dominate the Study Area are aspen woodland alliance, aspen poplar
woodland alliance, and a short shrub alliance (Figure 3-1). The Study Area is bisected by an
unnamed Class C waterbody (Alberta Environment 2001), which levels out into a marsh-like area
in the north of the Study Area. Most of the Study Area that does not fall into the above-
mentioned native plant community classifications is perennial pasture, disturbed (soils and
vegetation disturbance), ATCO facility, reclaimed or small inclusions of balsam poplar woodland
alliance. The dominant native plant communities are further described below.

The aspen woodland alliance comprises 17.58 ha of the Study Area (27% of the Study Area). This
plant community is generally composed of a canopy, dominated by aspen, with a shrub layer
dominated by trembling aspen, red-osier dogwood (Cornus sericea), prickly rose (Rosa
acicularis), choke cherry (Prunus virginiana) and beaked hazelnut (Corylus conrnuta). The
herbaceous layer is dominated by bluejoint (Calamagrostis canadensis), and non-native smooth
brome (Bromus inermis).

The aspen poplar woodland alliance comprised 1.76 ha of the Study Area (3% of the Study
Area). This plant community had a canopy of aspen and balsam poplar. The shrub layer was
dominated by high-bush cranberry (Viburnum opulus), wild red raspberry (Rubus idaeus), pin
cherry (Prunus pensylvanica) and beaked willow (Salix bebbiana). The herbaceous layer was
dominated by bluejoint and common nettle (Urtica dioica).

A short shrub alliance borders the unnamed Class C waterbody and comprises 1.79 ha of the
Study Area (3% of the Study Area). This shrubland is similar to the aspen woodland, but with less of
a canopy. The shrubland is dominated by beaked hazelnut, prickly rose, red-osier dogwood,
western snowberry (Symphoricarpos occidentalis) and shrubby trembling aspen. The ground
cover layer is dominated by bluejoint.

The Class C waterbody community comprises 5.47 ha of the Study Area (8% of the Study Area) It
was observed that this marsh community displayed vegetative characteristics common to a
seasonal marsh. Outside of the channel, the flood plain plant community was dominated by
reed canary grass (Phalaris arundinaceae), fowl bluegrass (Poa palustris) and sedges (Carex
spp.) occurring sporadically throughout. These plants are all wetland indicator species that would
indicate a water adapted plant community.

The following plant community types were not assessed during field surveys but were classified
based on historical air photo interpretation.

(,_,g Stantec
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Four small inclusions of balsam poplar woodland alliance are apparent, comprising 0.71 ha of the
Study Area (1.1 % of the Study Area). The canopy of this woodland alliance is composed primarily
of balsam poplar, but can also have inclusions of aspen (Populus tremuloides), paper birch
(Betula papyrifera) and sometimes minor spruce components. These communities commonly
occur on level areas adjacent to wetlands, lakes, rivers or in low-lying areas or wet and nutrient
rich substrates. These sites are typically found on moderately well to imperfectly drained soils, and
can be derived from a fluctuating water table or continuous water source (soil is wet for a longer
portion of the growing season). This community can also be found at the bottom of slopes or in
depressions surrounding more hydrophilic, usually willow-dominated.

A seasonal marsh comprising 0.29 ha of the Study Area (0.5% of the Study Area) was identified in
the northeast corner of the Study Area. A soils and vegetation disturbance has occurred within
the historical boundaries of the wetland, though the majority of this disturbance is beyond the
Study Area. Seasonal marshes are dominated by shallow marsh vegetation in the deepest part of
the wetland basin. Shallow marsh vegetation includes moisture-loving grasses and sedges (Carex
spp.), as well as other species that prefer anoxic conditions.

The disturbed lands included perennial pasture, reclaimed lands, ATCO facilities and soils and
vegetation disturbance plant community types. Perennial pasture includes land that is or was
used for grazing livestock. Reclaimed lands include land that was previously disturbed, but has
since been reclaimed either by natural regeneration or by seed mix. Soils and vegetation
disturbance refers to disturbed lands with cleared vegetation and a disturbed soil profile. Lastly,
the ATCO Facility classification is referring to a paved area with ATCO facilities and a manicured
lawn situated in the southwest corner of the Study Area.

Table 2 summarizes the plant communities occurring with the Study Area, their area and
percentage area of the Study Area.
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Table 2 Summary of Plant Community Types within the Study Area
La?;pLénit Community Classification?:2 Area (ha) | Percent of Study Area (%)
Wetland Seasonal Marsh? 0.29 0.5

Aspen woodland alliance? 17.58 27.2
Woodland Aspen poplar woodland alliance? 1.76 2.7
Balsam poplar woodland alliance? 0.71 11
Shrubland Short shrub alliance? 1.79 2.8
Watercourse | Unmapped Class C waterbodys3 5.47 8.5
Soils and vegetation disturbance 5.59 8.7

Disturbed Peren.nial Pasture 25.59 39.6
Reclaimed 4.4 6.8
Farmstead 141 2.2

Total 64.59 100.0

1 Alberta Wetland Classification System (ESRD 2015)

2 Upland Plant Community Type (Wheatley and Bentz 2002)

3 Guide to the Code of Practice for Watercourse Crossings, Including Guidelines for Complying with the Code of
Practice (Alberta Environment 2001)

A comprehensive list of species observed during field surveys completed within the Study Area is
provided in Table 3.

3.3 RARE PLANTS

No rare plants were observed in the Study Area during the site characterization and rare plant
surveys nor identified through other information sources.

@ Stantec
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3.4  WEEDS

Seven species designated as noxious in the Weed Control Regulation (Alta. Reg. 19/2010) were
observed within the Study Area:

e common burdock (Arctium minus)
e common tansy (Tanacetum vulgare)
e creeping thistle (Cirsium arvense)

o field bindweed (Convolvulus arvensis)
e great burdock (Arctium lappa)

e perennial sow-thistle (Sonchus arvensis)
e tall buttercup (Ranunculus acris)

Common burdock, common tansy, creeping thistle, field bindweed, great burdock, perennial
sow-thistle and tall buttercup were generally found in low densities within the Study Area
(occurring at cover percentages of 5% or less within site characterization survey plots). Creeping
thistle was observed at cover percentages of 10% at survey points within the unmapped Class C
waterbody. A comprehensive list of species observed during the site characterization surveys is
provided in Table 3.
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Comprehensive Species List
1

2

Dryopteris carthusiana narrow spinulose shield fern Fern
Achillea millefolium common yarrow Forb
Actaea rubra red and white baneberry Forb
Agastache foeniculum giant hyssop Forb
Agrimonia striata agrimony Forb
Anemone canadensis Canada anemone Forb
Antennaria neglecta broad-leaved everlasting Forb
Apocynum androsaemifolium spreading dogbane Forb
Apocynum cannabinum Indian hemp Forb
Aralia nudicaulis wild sarsaparilla Forb
Arctium lappa great burdock Noxious Forb
Arctium minus common burdock Noxious Forb
Artemisia absinthium absinthe wormwood Forb
Artemisia biennis biennial sagewort Forb
Astragalus agrestis purple milk vetch Forb
Bidens cernua nodding beggarticks Forb
Campanula rotundifolia harebell Forb
Capsella bursa-pastoris shepherd's-purse Forb
Cerastium arvense field mouse-ear chickweed Forb
Chamerion angustifolium ssp. Angustifolium freweed Forb
Cicuta maculata water-hemlock Forb
Circaea alpina small enchanter's nightshade Forb
Cirsium arvense creeping thistle Noxious Forb
Comandra umbellata common comandra Forb
Convolvulus arvensis field bindweed Noxious Forb
Cornus canadensis bunchberry Forb
Descurainia sophia flixweed Forb
Epilobium palustre marsh willowherb Forb
Equisetum arvense common horsetail Forb
Equisetum pratense meadow horsetail Forb
Equisetum sylvaticum woodland horsetail Forb
Erigeron glabellus smooth fleabane Forb
Erigeron philadelphicus Philadelphia fleabane Forb
Eurybia conspicua showy aster Forb
Fallopia convolvulus wild buckwheat Forb
Fragaria vesca woodland strawberry Forb
Fragaria virginiana wild strawberry Forb
Galearis rotundifolia round-leaved orchid Forb
Galeopsis tetrahit hemp-nettle Forb
Galium aparine cleavers Forb
Galium boreale northern bedstraw Forb
Galium trifidum small bedstraw Forb
Galium triflorum sweet-scented bedstraw Forb
Geum aleppicum yellow avens Forb
Geum rivale purple avens Forb
Heracleum sphondylium ssp. montanum cow parsnip Forb
Hieracium umbellatum narrow-leaved hawkweed Forb
Impatiens capensis spotted touch-me-not Forb
Lemna minor common duckweed Forb
Leucanthemum vulgare ox-eye daisy Forb
Lycopus uniflorus northern water-horehound Forb
Lysimachia ciliata fringed loosestrife Forb
Lysimachia remyi ssp. remyi yellow loosestrife Forb
Lysimachia thyrsiflora fufted loosestrife Forb
Maianthemum canadense wild lily-of-the-valley Forb
Maianthemum stellatum star-flowered Solomon's-seal Forb
Melilotus albus white sweet-clover Forb
Melilotus officinalis yellow sweet-clover Forb
Mentha arvensis wild mint Forb
Mentha arvensis wild mint Forb
Mertensia paniculata tall lungwort Forb
Mitella nuda bishop's-cap Forb
Persicaria amphibia water knotweed Forb
Petasites frigidus var. palmatus palmate-leaved coltsfoot Forb
Petasites frigidus var. sagittatus arrow-leaved coltsfoot Forb
Plantago major common plantain Forb
Prosartes trachycarpa fairybells Forb
Prosartes trachycarpa rough-fruit fairybells Forb
Pyrola asarifolia common pink wintergreen Forb
Ranunculus acris tall buttercup Noxious Forb
Ranunculus sceleratus celery-leaved buttercup Forb
Rorippa islandica northern marsh yellowcress Forb
Rubus pubescens dewberry Forb
Rumex sp. dock Forb
Rumex maritimus golden dock Forb
Rumex salicifolius willow dock Forb
Sanicula marilandica snakeroot Forb
Senecio vulgaris common groundsel Forb
Solidago caesia var. caesia wreath goldenrod Forb
Solidago canadensis Canada goldenrod Forb
Sonchus arvensis perennial sow-thistle Noxious Forb
Stachys palustris marsh hedge-nettle Forb
Stellaria calycantha northern stitchwort Forb
Symphyotrichum boreale marsh aster Forb
Symphyotrichum ciliatum rayless aster Forb
Symphyotrichum ciliolatum Lindley's aster Forb
Symphyotrichum puniceum purple-stemmed aster Forb
Tanacetum vulgare common tansy Noxious Forb
Taraxacum officinale common dandelion Forb
Thalicfrum venulosum veiny meadow rue Forb
Trifolium hybridum alsike clover Forb
Trifolium pratense red clover Forb
Typha latifolia common cattail Forb
Urtica dioica common nettle Forb
Veronica americana American brooklime Forb
Vicia americana wild vetch Forb
Viola canadensis western Canada violet Forb
Viola palustris marsh violet Forb
Viola renifolia kidney-leaved violet Forb
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Agrostis scabra rough hair grass Graminoid
Alopecurus aequalis short-awned foxtail Graminoid
Beckmannia syzigachne slough grass Graminoid
Bolboschoenus maritimus ssp. Paludosus alkali bulrush Graminoid
Bromus ciliatus fringed brome Graminoid
Bromus inermis smooth brome Graminoid
Calamagrostis canadensis bluejoint Graminoid
Calamagrostis stricta ssp. inexpansa northern reedgrass Graminoid
Carex aquatilis water sedge Graminoid
Carex atherodes awned sedge Graminoid
Carex bebbii Bebb's sedge Graminoid
Carex concinna beautiful sedge Graminoid
Carex crawfordii Crawford's sedge Graminoid
Carex deweyana Dewey's sedge Graminoid
Carex disperma two-seeded sedge Graminoid
Carex foenea silvery-flowered sedge Graminoid
Carex vaginata sheathed sedge Graminoid
Dactylis glomerata orchard grass Graminoid
Elymus frachycaulus slender wheatgrass Graminoid
Glyceria grandis common tall manna grass Graminoid
Glyceria striata fowl manna grass Graminoid
Hordeum jubatum foxtail barley Graminoid
Nassella viridula green needle grass Graminoid
Oryzopsis sp. rice grass Graminoid
Oryzopsis asperifolia white-grained mountain rice grass Graminoid
Phalaris arundinacea reed canary grass Graminoid
Phleum pratense fimothy Graminoid
Phragmites australis common reed Graminoid
Poa palustris fowl bluegrass Graminoid
Poa pratensis Kentucky bluegrass Graminoid
Scirpus microcarpus small-fruited bulrush Graminoid
Ptilidium pulcherrimum liverwort Liverwort
Plagiomnium ellipticum moss Moss
Pylaisiella polyantha moss Moss
Sanionia uncinata brown moss Moss
Alnus incana ssp. Rugosa speckled alder Shrub
Alnus viridis green alder Shrub
Amelanchier alnifolia saskatoon Shrub
Cornus sericea redosier dogwood Shrub
Cornus sericea ssp. Sericea red-osier dogwood Shrub
Corylus cornuta beaked hazelnut Shrub
Lonicera dioica twining honeysuckle Shrub
Lonicera involucrata bracted honeysuckle Shrub
Prunus pensylvanica pin cherry Shrub
Prunus virginiana choke cherry Shrub
Rhamnus alnifolia alder-leaved buckthorn Shrub
Ribes americanum wild black currant Shrub
Ribes hudsonianum northern black currant Shrub
Ribes oxyacanthoides northern gooseberry Shrub
Ribes friste wild red currant Shrub
Rosa acicularis prickly rose Shrub
Rubus idaeus wild red raspberry Shrub
Salix bebbiana beaked willow Shrub
Symphoricarpos albus snowberry Shrub
Symphoricarpos occidentalis buckbrush Shrub
Vaccinium myrtilloides common blueberry Shrub
Viburnum edule low-bush cranberry Shrub
Viburnum opulus high-bush cranberry Shrub
Acer negundo Manitoba maple Tree
Betula papyrifera white birch Tree
Populus balsamifera balsam poplar Tree
Populus fremuloides aspen Tree
Salix maccalliana velvet-fruited willow Tree
Sorbus scopulina western mountain-ash Tree

1Infegrofed Taxonomic Information System (ITIS). 2016.

2Alberta Conservation Information Management System (ACIMS). 2016
Weed Control Regulation (Alta. Reg. 19/2010)
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This Wildlife Technical Data Report (TDR) is prepared as supporting information for the Aurum
road and outfall project (the Project). The purpose of this TDR is to describe the existing
conditions of wildlife and wildlife habitat in the vicinity of the Project, including the methods used
to collect this information.

The wildlife and wildlife habitat valued component (VC) represents a broad range of taxonomic
groups that are known to occur or have potential to occur in the Study Area (see Section 1.1)
including amphibians, reptiles, birds, and mammals. Species of management concern (SOMC)
are also identified, including both federal and provincial species at risk (SAR) as well as other
wildlife species that are recognized in federal or provincial guidelines.

1.1 SPATIAL BOUNDARIES

The Study Area for the characterization of existing conditions for wildlife is limited by the quarter
section boundary for SE-21-053-23-W4M (Figure 1-1). This area includes planned potential
developments of the Aurum outfall and road crossing as well as potential zones of influence (i.e.,
area of reduced use or avoidance).

(,_,g Stantec
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Methods
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The following sections describe the methods used to document the existing conditions within the
Study Area.

2.1 DESKTOP STUDY

Relevant information pertaining to the Study Area for wildlife was reviewed and summarized as
part of the desktop study. Information sources that were reviewed included scientific journals,
publicly available reports, internet sites, and online databases (see Section 3.1). Previous work in
was conducted by Spencer (2014) and AMEC Foster Wheeler on mammal use and movements
in the Study Area and these were reviewed for information on mammals (see Section 3.1.3).

2.2  FIELD STUDIES

Nocturnal acoustic amphibian surveys and breeding bird surveys were conducted to document
the existing condition of wildlife in the Study Area. Information on mammal use of the Study Area
is taken from existing information reviewed in the desktop study. The field methods used are
described in the following sub-sections.

Amphibian surveys were conducted in and adjacent to the Study Area on May 26, June 4, and
June 10, 2015 at three locations (Figure 1-1) from 30 minutes after sunset to no later than 2:00
AM. Surveys were conducted three times within the amphibian breeding season (mid-April
through end of June) as recommended by Alberta Environment and Parks (AEP) (ESRD 2013)
guidelines. The amphibian surveys consisted of a two-minute period of silence to reduce
disturbance effects associated with the arrival of observers, followed by a five-minute listening
period where all amphibian species detected were recorded. The amphibian survey was
conducted at wind speeds below 20 km/h (i.e., Beaufort 3) and conditions not exceeding a light
rain to optimize the ability of observers to effectively hear all amphibians vocalizing. The
abundance of amphibians was recorded using the abundance index as described in ESRD
(2013). Incidental wildlife species and signs of wildlife (e.g. scat, trails) encountered during the
amphibian survey were also recorded.

Breeding bird surveys were conducted in the Study Area on June 11 and 19, 2015 at four
locations (Figure 1-1) between sunrise and 10:00 a.m. during the peak breeding period for
migratory songbirds (June 1st through July 7t) as recommended by AEP (ESRD 2013). A modified
fixed-radius point count sampling survey procedure (Bibby et al. 1993) was used to document
bird species. The breeding bird survey consisted of a two-minute period of silence to reduce
disturbance effects associated with the arrival of observers followed by a 10-minute listening
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periods where all birds heard vocalizing or observed within 100 m of the point were recorded.
Surveys were conducted twice within the breeding bird season. The breeding bird surveys were
conducted at wind speeds below 20 km/h (i.e. Beaufort 3) and conditions not exceeding a light
rain, as these conditions are when bird activity is highest and optimize the ability of observers to
effectively detect birds. Incidental observations of birds detected outside the 100 m point count
radius during the survey were also recorded as incidentals and were included in the species list
of birds observed.
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The following sections summarize the results of the desktop and field studies, and provide an
understanding of the existing wildlife conditions in the Study Area.

3.1 DESKTOP STUDY

The findings of the desktop study are described in the following sub-sections.

The Study Area is located in the North Saskatchewan River (NSR) valley and ravine system. Prior
biophysical studies conducted in this area (e.g., EPEC 1981, Strong and MacCallum 1984, Strong
et al. 1985) have suggested that the NSR valley and ravine system supports a large diversity of
species as a result of the wide range of habitats available. The young aspen forest and shrub
communities provide habitat for several small shrub and forb-dependent wildlife species; while
the mature forest stands provide foraging, breeding and shelter habitat for other wildlife species.

The City of Edmonton (2008) lists 225 species that may occur within the Study Area. These species
include 178 birds, 47 mammals, and seven herptiles. Twenty percent (i.e., 46 species) of the 225
species that may occur in the Study Area are listed as SOMC either federally and/or provincially
(City of Edmonton 2008).

Amphibians and reptiles represent less than five percent of species that have the potential to
occur in the Study Area (City of Edmonton 2008). Common amphibians and reptiles that may be
found within Edmonton consist of wood frog (Lithobates sylvatica), boreal chorus frog
(Pseudacris maculata), and red-sided garter snake (Thamnophis sirtalis) (City of Edmonton 2008).
Wood frog was detected in the Study Area by Stantec (2008) and AMEC Foster Wheeler (2015)
identified suitable habitat for the amphibians in the Study Area. Less common species such as
tiger salamander (Ambystoma tigrinum), plains garter snake (Thamnophis radix), Canadian toad
(Anaxyrus hemiophrys), and western toad (Anaxyrus boreas) also occur within Edmonton.
Western toads have been recorded around Big Lake in the northwest corner of Edmonton
(AMEC EEL 2002, Stantec 2007), while Canadian toads have been recorded in the Clover Bar
waste management area in early 2000 and from Terwillegar park in 2004, 2005 and 2013 (Browne
2009, Stantec 2014a).

Although the total number of bird species varies in the literature, it is estimated that birds
represent approximately 80 percent of wildlife species that may occur in the Study Area.
According to the City of Edmonton (2008), 178 bird species occur within Edmonton. Spencer
(1976) recorded 73 bird species in four ravines in the NSR valley and ravine system in 1972 and
1973, and EPEC (1981) estimated that 150 bird species occur within the NSR valley and ravine
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system. However, a large number of these species are neo-tropical migrants and are only
present during the breeding season.

A wide range of habitats are available for birds within Edmonton; however, Strong and
MaccCallum (1984) observed a preference for the mixedwood habitats associated with ravines
for breeding species, while deciduous habitats were preferred by wintering birds. The Edmonton
Christmas Bird Count conducted in December 2015 recorded 55 bird species, mostly year-round
residents or species in their wintering range (National Audubon Society [NAS] 2016).

Two pre-disturbance nest surveys in advance of grading activities to widen 17 Street were
conducted in the Study Area on June 16 and July 18, 2014. Eleven bird species were detected
during these two surveys: alder flycatcher (Empidonax alnorum), American crow (Corvus
brachyrhynchos), American robin (Turdus migratorius), black-billed magpie (Pica hudsonica),
cedar waxwing (Bombycilla cedrorum), clay-colored sparrow (Spizella pallida), house wren
(Troglodytes aedon), savannah sparrow (Passerculus sandwichensis), spotted sandpiper (Actitic
macularius), song sparrow (Melospiza melodia) and yellow warbler (Setophaga petchia). Four
avtive clay-colored sparrow nests and one active house wren nest were found in the Study Area
(Stantec 2014b). Black-billed magpie and common raven (Corvus corax) were also detected in
the Study Area by Spencer (2014).

Mammals represent approximately 20 percent of species that may occur in the Study Area (City
of Edmonton 2008). Small mammals common in the Greater Edmonton area include beaver
(Castor canadensis), muskrat (Ondatra zibethica), snowshoe hare (Lepus americanus), Franklin’s
ground squirrel (Citellus franklinii), northern flying squirrel (Glaucomys sabrinus), porcupine
(Erethizon dorsatum), red squirrel (Tamiasciurus hudsonicus), skunk (Mephitis mephitis), white-
tailed jack rabbit (Lepus townsendii), deer mice (Peromyscus maniculatus), red backed vole
(Microtus microtus), shrews (Family Soricidae), western jumping mice (Zapus princeps), house
mouse (Mus musculus), and big brown bat (Eptesicus fuscus) (EPEC 1981; City of Edmonton
2008).

Some larger mammals such as white-tailed deer (Odocoileus virginianus), mule deer
(Odocoileus hemionus), moose (Alces alces), coyote (Canis latrans), and red fox (Vulpes vulpes)
are also commonly observed in the NSR valley and ravine system. Other large mammals
including black bear (Ursus americanus), Canada lynx (Lynx canadensis), and cougar (Puma
concolor) may also be observed occasionally within the Study Area because the NSR valley and
ravine system is part of a large ecological corridor that provides connectivity across the
province that may be used by these large mammals (EPEC 1981).

Spencer (2014) conducted a wildlife movement study in the Study Area. Six mammal species
were detected during this study using remote cameras and during winter tracking surveys:
coyote, white-tailed deer, porcupine, red squirrel, snowshoe hare and weasel (Spencer 2014).
Coyote and white-tailed deer were the most common species detected. The study concluded
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that Clover Bar ravine in the Study Area provides core habitat for at least two coyote individuals
and provides shelter and foraging habitat for white-tailed deer. According to Spencer (2014),
Clover Bar ravine provides connectivity between the NSR and natural areas south of the Study
Area.

AMEC Foster Wheeler (2015) estimated that almost 100% of the Study Area was potentially
suitable habitat for white-tailed deer and that forested portions of the Study Area were
potentially suitable for snowshoe hare. They also reported 96 wildlife collisions on the
Yellowhead, south of the Study Area, between 2008 and 2012 involving mostly white-tailed deer
but also moose, white-tailed jackrabbit and a raccoon (Procyon lotor); suggesting that these
species may be found in the Study Area. The study concluded that the Clover Bar ravine
provides poor connectivity between the NSR and other natural areas. The Clover Bar ravine
intersects with multiple roads and a railways and ends on Highway 16.

A search was performed within Fish and Wildlife Management Information System (FWMIS) to
obtain information on SOMC and wildlife sensitivity layers occurring in the Study Area. The FWMIS
database search confirmed the occurrence of 10 bird and two amphibian SOMC within 2 km of
the Study Area boundary (AEP 2016). See Table 3-1 for details on SOMC and their potential to
occur in the Study Area.

The Study Area is located in the provincially designated a Sensitive Raptor Range for bald eagle
and Sharp-tailed Grouse Survey Area (AEP 2016). While the Study Area is within the identified
range for sharp-tailed grouse, it is unlikely that this species would occur here because the open
prairie habitat it is associated with (Connelly et al. 1998) is not available within the Study Area. It
is possible that bald eagles utilize the Study Area as they are known for nesting near water
bodies due to their reliance on fish as a food source (Buehler 2000).

A Key Wildlife Biodiversity Zone (KWBZ) associated with the North Saskatchewan River and its
tributaries extends into the northeast corner of the Study Area. KWBZs are sensitive areas
identified by AEP as having high biodiversity potential and/or being key ungulate winter habitat.
Major river valleys, where KWBZ are typically located, provide the necessary topographic
variability and productivity to support high biodiversity and abundant winter browse for
ungulates (ESRD 2015).
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Table 3-1 Species of Management Concern Previously Detected Within a 2 km Radius of the Study Area
Species Conservation Status
: Potential to Occur in the Study
Family Scientific Name Common Name Alberta Wild -\ o yice Act2 SARA3 Area
Species Rank!
Bufonidae Ana>_(yrus Canadian toad may be at risk N/A special May oceurin the Study Area
hemiophrys concern
northern leopard special Previously detected in the
Ranidae Lithobates pipiens P at risk threatened p region but outside of the
frog concern . .
current range of this species*
Anatidae Anas crecca green-winged teal sensitive N/A N/A May occur in the Study Area
Anatidae Aythya affinis lesser scaup sensitive N/A N/A May occur in the Study Area
Ardeidae Ardea herodias great blue heron sensitive N/A N/A Not likely to (X?g;r in the Study
Accipitridae | Buteo swainsoni Swainson’s hawk sensitive N/A N/A May occur in the Study Area
Icteridae Icterus galbula Baltimore oriole sensitive N/A N/A May occur in the Study Area
No breeding habitat is
Falco perearinus special present for this species in the
Falconidae pereg peregrine falcon at risk threatened p Study Area; however, they
anatum concern : .
may forage in open areas in
the Study Area
Pandionidae | Pandion haliaetus osprey sensitive N/A N/A No su'|tat.)|e habitat for this
species in the Study Area
Ralidae Porzana carolina sora sensitive N/A N/A May occur in the Study Area
Tyrannidae Empidonax minimus | least flycatcher sensitive N/A N/A May occur in the Study Area
Tyrannidae Sayornis phoebe eastern phoebe sensitive N/A N/A May occur in the Study Area
NOTES:

1 ESRD 2012; 2 ESRD 2014; 3 Government of Canada 2015; 4 ESRD 2003
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3.2 FIELD STUDIES

The findings of the nocturnal acoustic amphibian survey and breeding bird survey are described
in the following sub-sections.

Boreal chorus frog was detected at AMPH1 (see Figure 1-1). Boreal chorus frogs are not a listed
or ranked species, provincially or federally.

Two wildlife trails and six white-tailed deer were observed incidentally during the amphibian
survey.

Twenty-eight bird species were detected; four of the species detected are SOMC (listed as
sensitive in Alberta): barn swallow, least flycatcher, osprey and western-wood pewee (Table
3-2). The remainder of the bird species detected is commonly-occurring, urban-adapted species
that typically do well in small habitat patches or in edge habitat. It is assumed that any of the
species present could be using the Study Area for breeding. Direct evidence of breeding of
song sparrow and house wren was observed during the breeding bird survey. A beaver and a
white-tailed deer were observed incidentally during breeding bird surveys.

Table 3-2 Birds Detected in the Study Area

Alberta Wild
Common Name Scientific Name Species Wwildlife Act? SARA3
Rank?
American crow Corvus brachyrhynchos secure N/A N/A
American goldfinch Spinus tristis secure N/A N/A
American robin Turdus migratorius secure N/A N/A
barn swallow Hirundo rustica sensitive N/A N/A
black-billed magpie Pica hudsonia secure N/A N/A
black-capped chickadee Poecile atricapillus secure N/A N/A
brown-headed cowbird Molothrus ater secure N/A N/A
cedar waxwing Bombycilla cedrorum secure N/A N/A
cinnamon teal Anas cyanoptera secure N/A N/A
clay-colored sparrow Spizella pallida secure N/A N/A
house wren Troglodytes aedon secure N/A N/A
killdeer Charadrius vociferus secure N/A N/A
least flycatcher Empidonax minimus sensitive N/A N/A
mallard Anas platyrhynchos secure N/A N/A
orange-crowned warbler Vermivora celata secure N/A N/A
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Alberta Wild
Common Name Scientific Name Species Wildlife Act? | SARA3
Rank!
osprey Pandion haliaetus sensitive N/A N/A
red-eyed vireo Vireo olivaceus secure N/A N/A
red-tailed hawk Buteo jamaicensis secure N/A N/A
red-winged blackbird Agelaius phoeniceus secure N/A N/A
savannah sparrow Passerculus sandwichensis secure N/A N/A
song sparrow Melospiza melodia secure N/A N/A
spotted sandpiper Actitis macularius secure N/A N/A
Tennessee warbler Vermivora peregrina secure N/A N/A
tree swallow Tachycineta bicolor secure N/A N/A
vesper sparrow Pooecetes gramineus secure N/A N/A
western-wood pewee Contopus sordidulus sensitive N/A N/A
white-throated sparrow Zonotrichia albicollis secure N/A N/A
yellow warbler Setophaga petichia secure N/A N/A
Notes:
1ESRD (2012)
2 ESRD (2014)
3Government of Canada (2015)

SOMC observed in the Study Area are discussed below.
3.2.2.1 barn swallow

In Alberta, barn swallow is found in every Natural Region (FAN 2007) near water courses or in
open areas such as agricultural land where the species can forage on flying insects (Brown and
Bomberger Brown 1999). Nesting usually occurs near anthropogenic areas where mud nests are
constructed on built structures. Nesting in natural sites such as caves may occur but is
uncommon. Nests are constructed on horizontal or vertical surfaces or rafters of buildings, barns,
and under bridges. Mating pairs will often nest in the same area from year to year, refurbishing
the same nest if possible (Brown and Bomberger Brown 1999).

Barn swallows are listed as sensitive by AEP (ESRD 2012). In Alberta, the species’ relative
abundance has decreased between the late 1980s to early 2000s (FAN 2007) and declines of
5.1%/year have been documented from breeding bird survey data (COSEWIC 2011). These
declines are thought to be associated with a number of factors, including habitat loss due to the
shift in agricultural practices, resulting in a reduced availability of nesting structures. Declines in
insect populations and climate change are also thought to have played a role in the species
declines (COSEWIC 2011). Suitable habitat, including open areas with abundant insects, is
available for this species in the Study Area.
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3.2.2.2 least flycatcher

The least flycatcher is found in all ten Canadian provinces and two territories (Yukon and
Northwest Territories). Least flycatchers are primarily found in deciduous or mixedwood forests
and commonly observed in the vicinity of open areas (e.g., forest clearings), water (e.g.,
swamps or lakes) and roads. The species builds grass nest cups in trees and start nesting in May
after they return from migration. They feed mostly on flying insects and insects located in the
foliage of trees (Tarof and Briskie 2008).

Although reportedly common, populations of this species have declined west of the Province of
Ontario since the late 1960s. Their decline appears concealed by the fact that the species is still
observed on a regular basis. The relative abundance of least flycatcher declined in Alberta
between the late 1980s and the beginning of the early 2000s (FAN 2007). FAN (2007) has
suggested the cause of their decline could be located outside of Alberta. Currently, the least
flycatcher is listed as sensitive by AEP (ESRD 2012).

3.2.2.3 osprey

Osprey is widespread and breeds in most of Canada, except Nunavut. The species nests in the
vicinity of large water bodies such as lakes and rivers because it relies heavily on fish as a food
source. Nesting occurs in open areas on large stick nests in trees, artificial nest platforms, cliffs or
on the ground on islands where predators are absent (Poole et al. 2002). The breeding season
starts in late April in Alberta (FAN 2007).

Ospreys are listed as sensitive by AEP (ESRD 2012). Breeding bird survey data have reported
stable population numbers in Alberta and increases in Canada between the late 1960s and mid-
2000s. During the last Alberta breeding bird atlas, increases have been documented in the
Boreal Forest, Grassland, Parkland and Rocky Mountain NR. The species’ listing is due to multiple
threats to its habitat and overall small population in the province.

3.2.2.4 western-wood pewee

The western wood-pewee mainly breeds in coniferous forests, but also occasionally in deciduous
woodlands and in trees along watercourses. Nesting occurs and trees and the species forages
on flying insects (Bemis and Rising 1999). Breeding season typically begins in early June in its
northern range (Baicich and Harrison 2005).

Western wood-pewees are listed as sensitive by AEP (ESRD 2012). Destruction of habitat on the
species range is considered main a threat (Bemis and Rising 1999).
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Stantec Consulting Ltd. (Stantec) was retained by Aurum Industrial Development Partnership to
provide environmental and regulatory support for the proposed Aurum Road Project (the
Project) in Edmonton, Alberta. Aurum Road crosses over the unnamed tributary to the North
Saskatchewan River (waterbody ID#: 23359) within SE-21-53-23-W4M, locally known as Clover Bar
Creek. The Project has the potential to affect the aquatic environment and fisheries resources;
therefore, the Alberta Water Act and Federal Fisheries Act apply to the Project. As such, a fish
and fish habitat assessment was completed at, and adjacent to, the proposed watercourse
crossing in mid-July of 2016. This in-situ biophysical fisheries data is required to support the
Project’s Environmental Impact Assessment and associated regulatory requirements.

The purpose of this report is to provide the results of the fish and fish habitat assessment, evaluate
the potential effects to fisheries resources as they relate to Project construction and operation,
and provide recommendations relevant to applicable regulatory provisions. A review of the
proposed works was completed by a Stantec Biologists and Qualified Aquatic Environment
Specialists (QAESs) using Fisheries and Oceans Canada’s (DFO’s) Self-Assessment criteria (DFO
2016a) and pathways of effects (PoEs; DFO 2014). The evaluation of risk of “serious harm” to fish
and a change in “productive capacity” based on the project footprints, construction activities,
PoEs, and proposed mitigation, are provided.

The results of this evaluation are intended to support regulatory applications associated with the
Project. Due to the nature of the proposed works, it is recommended that a Project specific DFO
“Request for Review” be completed and submitted to DFO and that the works proceed under
the “Application” process as per the requirements of the Alberta Water Act.
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The Aurum Industrial Business Park (the Industrial Park), which is currently accessed from Highway
16 via 17 Street NE, has been under development since approximately 2005. As development of
the Industrial Park has continued, personnel and traffic associated with businesses within the
Industrial Park have increased. Traffic congestion on 17 Street NE has become a regular
occurrence, and is exacerbated by the Canadian National (CN) and Canadian Pacific (CP)
train tracks that cross 17 Street NE between 127 Avenue NE and Highway 16. Trains on these
tracks cause traffic backlogs, while employees who work within the Industrial Park wait to cross
the tracks to and/or from their places of business. Aurum Road, which will eventually connect
Anthony Henday Drive (Highway 216) (the Henday) to Highway 21, is currently constructed
between 17 Street NE and Range Road 232, and between the Henday and 9 Street NE.
Construction of Aurum Road that passes through SE-21-53-23-W4M is required to complete the
connection to Secondary Highway 21. While the Industrial Park only requires a two-lane roadway
to service it, the roadway will ultimately be expanded to six lanes to facilitate the increased
traffic this roadway will receive as a bypass route between the Henday and Highway 21. This will
bypass both sets of train tracks on 17 Street NE, thereby creating an easily accessible and major
route through the Industrial Park.

Aurum Industrial Development Partnership is proposing to cross Clover Bar Creek with the
installation of an arch culvert. The arch culvert will be a bottomless, multi-plate, concrete arch
structure 21.5 m wide, 8 m in height and 67 m in length. The arch culvert will be supported by a
foundation set onto geotechnical H-pile, driven deep into the competent bedrock material
below the ravine. A portion of Clover Bar Creek will be realigned in order to accommodate flow
through the arched culvert. Design of the creek realignment were informed by the hydraulic
modeling completed during the design process to be consistent with flow rates of the creek
after construction as they were prior to realignment. Maintaining (within maximum 20% variation)
flow rates within the creek is critical to the function of the watershed the creek is part of the
design. However, the realignment will shorten the creek from 174 m to 103 m in length resulting in
a total loss of 690 m2 of area. The realignment will consist of a sinuous length of creek that is
approximately 4.5 m wide at its base and has been designed to the standard 100- year storm
event but will accommodate a 200- year event within the freeboard area. The base of the
realignment will consist of disturbed clay overlain by 200 mm depth of 75 mm crushed rock and
50 mm sand, overlain by 75 mm depth of 40 mm rainbow rock with 25 mm sand. The realignment
will be armoured with landscape fabric, stabilization boulders 400 — 600 mm thick, by 600 - 800
mm wide, by 1 - 2 m long stepped to the 1:100 year flood line. The realigned channel will have
an incised channel 1 m wide with sloped sides, 4 deep pools, riffles consisting of river rock
placed throughout the creek and root wads. Aurum creek realignment design figures are
included in Appendix A Figures.
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3.1 WATER ACT

The construction of a watercourse crossing, including a temporary crossing, or any activity
associated with the construction, maintenance, replacement or removal, which includes works
for a Type 1 crossing, Type 2 crossing, Type 3 crossing, Type 4 crossing or Type 5 crossing, as
defined in the Code of Practice (COP) for Watercourse Crossings (ESRD 2013), are works that are
exempt from further approval requirements under the Alberta Water Act, provided alll
requirements of the COP are met.

A key component of the COP is that the proposed works meet the requirements of clause (a) in
Part 1 of Schedule 2 that states:

“Upon completion of the works, the quantity and productive capacity of the aquatic
environment, including fish habitat, at the watercourse crossing site, where technically
feasible, and adjacent to the watercourse crossing site must be equivalent to or exceed
that which existed prior to commencing the works”

Determination that a proposed works will meet the requirements of clause (a) in Part 1 of
Schedule 2 must be conducted by a QAES. In some cases, the written specifications and
recommendations of a QAES are required to meet clause (a) in Part 1 of Schedule 2.

This report presents a review of the proposed works by a QAES and a conclusion regarding the
likelihood of compliance with clause (a) in Part 1 of Schedule 2 of the COP. This report also
includes the written specifications and recommendations of a QAES that will be required to
meet clause (a) in Part 1 of Schedule 2.

3.2 FISHERIES ACT

The federal Fisheries Act includes the fisheries protection prohibiting “serious harm” to fish that
are part of or that support a commercial, recreational or Aboriginal (CRA) fishery. DFO interprets
“serious harm” to fish as the death of fish or any permanent alteration to, or destruction of, fish
habitat. Project activities that result in “serious harm” to fish that are part of, or support a CRA
fishery require Authorization under section 35(2)(b) of the Fisheries Act. Projects that are unlikely
to cause “serious harm” to fish may proceed without DFO review or Authorization.

The written specifications and recommendations provided herein have also been developed to
promote Project compliance with the Fisheries Act. This report includes an assessment and
likelihood of the proposed works to cause “serious harm” to fish upon the implementation of the
specifications and recommendations made herein.
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4.1 DESKTOP REVIEW

A review of fish and fish habitat information for Clover Bar Creek was completed over a 5 km
length of channel, extending both upstream (to the headwaters) and downstream (to the
confluence with the North Saskatchewan River (NSR)) from the proposed culvert crossing
location. A portion of the NSR (approximately 2.7 km downstream of the Clover Bar Creek
confluence is included within this Study Area in order to: 1) adequately include downstream
portion of the assessment area as Clover Bar Creek only extends 2.3 km below the proposed
crossing location before entering the NSR; and 2) document fish species that may seasonally
migrate between these waterbodies. A review of Alberta Environment and Parks’ (AEP’s) Fish
and Wildlife Management Information System (FWMIS) database (AEP 2016) provided data on
recorded fish presence near the Project.

Fish species information was cross-referenced with the provincial Wildlife Act (Wildlife Regulation
1997) and federal Species at Risk Act (SARA 2002) listings to determine if fish species identified in
the Study Area are listed as special status species. Other species designations and status reports
were also considered, including the General Status of Alberta Wild Species (ESRD 2012a) and the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) (GOC 2014).

Watercourse class and restricted activity period (RAP) for instream activities were identified from
the COP for Watercourse Crossings (ESRD 2013) and the Code of Practice St. Paul Management
Area Map (ESRD 2012b).

4.2  FISH AND FISH HABITAT ASSESSMENT

Two Stantec QAESs visited the proposed crossing location on July 13, 2016, to identify existing
conditions for fish and fish habitat within Clover Bar Creek, using procedures based on standard
protocols outlined in Alberta Transportation’s (AT) Fish Habitat Manual (AT 2009) and Schedule 4
of the COP (ESRD 2013), and to document the downstream connectivity within the creek and to
the NSR.

4.2.1.1 Fish Sampling

Prior to the field program, a Fish Research License (FRL) was obtained from AEP (License No: 16-
3823) in order to collect fish for research and/or inventory.

Equipment used to capture fish included a backpack electrofishing unit and three minnow
traps. Captured fish were placed in a holding tank until they were processed. Fish were
identified to species, examined for any deformities, sexed (if possible), weighed, and measured
for length. Fish were then released back to the watercourse. All fish capture data obtained
under the FRL was submitted to AEP on July 19, 2016.

(,_,g Stantec
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4.2.1.2 Fish Habitat

The assessment included six transects; located 100 m upstream, 50 m upstream, at the proposed
crossing location, and 100 m, 200 m and 300 m downstream of the proposed crossing location to
include the area which may be affected by sediment (i.e., the zone of impact). Field
information and observations were recorded and included the following, where possible:

date and time

photographs

habitat-type (e.g., pool, riffle, and run) and area
channel characteristics (e.g., channel and wetted widths, depths, gradient)
bed material (substrate size distribution)
obstructions

bank characteristics

vegetation (instream and riparian)

in situ water chemistry

flood signs

stage of stream

Bank materials, bank stability, bank slopes, cover, vegetation, and fish habitat were estimated
visually. Channel width, wetted width, water depth and bank heights were measured with a
measuring stick. Instream substrate composition was estimated visually at each transect. In situ
water chemistry (i.e., pH [+0.2 unit], temperature [+0.2°C], conductivity [+5% of reading], and
dissolved oxygen [+0.4 mg/L]) were measured using a hand-held YSI Professional Plus Water
Quallity Meter.

Fish passage within Clover Bar Creek and habitat connectivity to the NSR was also documented.
Fish habitat suitability for migration, spawning, rearing, and overwintering for Clover Bar Creek at
the proposed crossing was evaluated according to the site’s suitability for fish species
documented (Nelson and Paetz 1992; and Scott and Crossman 1998).
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5.1 DESKTOP REVIEW

Clover Bar Creek originates approximately 4 km southeast from the proposed crossing in the
vicinity of the intersection of Lakeland Drive and Clover Bar Road (Edmonton, Alberta) and flows
in a northwesterly direction for approximately 6.5 km before entering the NSR. Anthropogenically
transformed landscapes (i.e., storm water ponds, highways interchanges, highway and road
crossings, ditches, and clearings) are present throughout, however a notably high density of
human development is present with the upper and lower reaches of Clover Bar Creek.

As per the Code of Practice St. Paul Management Area Map (ESRD 2012b), in the area of the
proposed crossing, Clover Bar Creek is unmapped waterbody which enters into a mapped

Class A section of the NSR (ESRD 2012b). As Clover Bar Creek does not enter the NSR via an
outfall structure, it is subject to special conditions: “Class A status applies to the 100 metre portion
of the tributary upstream from its confluence with the North Saskatchewan River. Class C status
applies to the portion of the tributary upstream of the Class A reach.” (ESRD 2012b). The
proposed crossing location is approximately 2.3 km from the confluence, and as such is assigned
a Class C status with a RAP extending from September 16 to July 31 (ESRD 2012b; ESRD 2013).

Three fish species have been documented in Clover Bar Creek: (brook stickleback (Culaea
inconstans), fathead minnow (Pimephales promelas), and white sucker (Catostomus
commersonii). However, an additional 19 fish species have been documented (AEP 2016) within
the portion of the NSR that was included in the Study Area (Table 5-1).
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Table 5-1 Historical Fish Presence within the Vicinity of the Project
Scientific Review or
Legislated Protection Recommendation
General Status
Alberta Wildlife of Alberta Wild
Family Scientific Name Common Name SARA! Act? COSEWIC? Species 4
Acipenseridae Acipenser fulvescens Lake sturgeon No status Threatened Endangered Undetermined
Catostomidae Catostomus catostomus | Longnose sucker No status Not listed Not assessed Secure
(sucker family) Moxostoma Shorthead redhorse No status Not listed Not assessed Secure
macrolepidotum
Catostomus commersonii | White sucker* No status Not listed Not assessed Secure
Cottidae (sculpin family) | Cottus ricei Spoonhead sculpin No status Not listed Not at risk May be at risk
Cyprinidae Notropis atherinodes Emerald shiner No status Not listed Not assessed Secure
(minnow family) Pimephales promelas Fathead minnow* No status Not listed Not assessed Secure
Phoxinus neogaeus Finescale dace No status Not listed Not assessed Undetermined
Couesius plumbeus Lake chub No status Not listed Not assessed Secure
Rhinichthys cataractae Longnose dace No status Not listed Not assessed Secure
Phoxinus eos Northern redbelly No status Not listed Not assessed Sensitive
dace
Notropis blennius River shiner No status Not listed Not assessed Undetermined
Notropis hudsonius Spottail shiner No status Not listed Not assessed Secure
Esocidae Esox Lucius Northern pike No status Not listed Not assessed Secure
Gasterosteidae Culaea inconstans Brook stickleback* No status Not listed Not assessed Secure
(stickleback family)
Hiodnotidae Hiodon tergisus Mooneye No status Not listed Not assessed Secure
(mooneye family) Hiodon alosoides Goldeye No status Not listed Not assessed Secure

5.2
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Table 5-1 Historical Fish Presence within the Vicinity of the Project
Scientific Review or
Legislated Protection Recommendation
General Status
Alberta Wildlife of Alberta Wild
Family Scientific Name Common Name SARA! Act? COSEWICS Species 4
Percidae Stizostedion vitreum Walleye No status Not listed Not assessed Secure
(perch family)
Salmonidae Prosopium williamsoni Mountain whitefish No status Not listed Not assessed Secure

(salmon and trout
family)

NOTES:

* documented in Clover Bar Creek

1 Species at Risk Act (SARA 2002) (GOC 2016)
2 Wildlife Act Wildlife Regulation (1997)

3 Government of Canada (2014)

4 ESRD (2012)

@ Stantec
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A total of five species of conservation concern were identified within the Study Area (Table 5-1).

Lake sturgeon is provincially listed as “Threatened” and “Endangered” under the Alberta Wildlife
Act and COSEWIC, respectively.

Under the Alberta Wild Species 2010 report (ESRD 2012a), lake sturgeon, finescale dace and river
shiner were listed as “Undetermined”, and spoonhead sculpin and northern redbelly dace as
“May be at Risk” and “Sensitive”, respectively. All five of these species were found in the NSR,
but have not been documented in Clover Bar Creek.

5.2 FISH AND FISH HABITAT ASSESSMENT

The fish and fish habitat assessment was conducted from the creek banks and instream where
water depths permitted. Seasonal flow conditions were present and while no precipitation had
occurred in the 24 hours preceding the assessment, a short rain event was recorded during the
field visit. Representative site photographs, depicting habitat features at the time of the
assessment, are provided in Appendix B.

The fish sampling in Clover Bar Creek resulted in the capture of 22 fish across 4 species. Table 5-2
lists the species captured and method used.

Table 5-2 Fish Captured in Clover Bar Creek (July 13, 2016)

Method Species # captured
Backpack Brook stickleback 5
electrofishing Longnose sucker 1
White sucker 1
Minnow Brook stickleback 11
traps Fathead minnow 2
White sucker 2
Total 22
g Stantec
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The proposed crossing location is situated in the downstream portion of a beaver impoundment
with channel and wetted width measured at 3.8 m, and maximum depth measured at 0.9 m.
Substrates were comprised mainly of fines (85%), with some organics (5%) and gravels (10%).

Habitat upstream of the proposed crossing location was type R3 run habitat with limited depths
and a substrate composed of a mix of fines and gravels. Maximum depth ranged from 0.28 m to
0.35 m deep.

Habitat downstream of the proposed crossing location continuously alternated between riffles,
shallow runs, and shallow pools. Substrates were predominantly coarse, with the majority (50-
70%) consisting of large gravel. Maximum depths at the transect locations ranged from 0.16 m to
0.26 m. Maximum recorded pool depth was 0.58 m deep.

An assessment of fish spawning, rearing, migration and overwintering potential in the vicinity of
the proposed crossing is summarized below in Table 5-3.

Table 5-3 Summary of Fish Habitat Potential on Clover Bar Creek

Habitat Rating

Spawning Moderate to Good; the habitat downstream from the proposed crossing location
provides spawning substrates suitable for species that rely on gravels (e.g., salmonids
and suckers) and woody debris and instream vegetation (e.g., minnows). Habitat
upstream of the proposed crossing provides more aquatic vegetation and instream
woody debiris suitable for minnow species and northern pike.

Rearing Moderate to Good; Abundant backwaters, undercut banks, woody debris, and
overhanging vegetation provide good cover for small-bodied fish species and juvenile
large-bodied fish. The shallow depths favour smaller-bodied fish in this watercourse.

Migration Moderate; sufficient depths provide fish passage within the system. However, beaver
activity (i.e., dams and associated impoundments) and anthropogenic activity

(i.e., culverts, roads, ditches, and clearings) may limit upstream movement of fish to
and above the proposed crossing location.

Overwintering Nil to Poor; observed water depths were insufficient for overwintering habitat

(i.,e., > 1.0 m) and it is anticipated that the watercourse will be dry or frozen-to-bottom
during the winter months. Overwintering habitat would be limited to the beaver ponds
and associated low dissolved oxygen.

Overall, fish habitat within Clover Bar Creek was moderate for all fish species but favours small-
bodied individuals. Moderate to good spawning and rearing habitat was observed. However,
migration may be limited by the beaver dams and the anthropogenic activity (i.e., culverts,
roads, ditches, and clearings) found along Clover Bar Creek. Overwintering habitat is the most
limiting habitat factor as areas of adequate depth (i.e., > 1.0 m) were not observed.
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Water quality measurements taken during the assessment on Clover Bar Creek
below in Table 5-4.

Table 5-4 In-Situ Water Chemistry in Clover Bar Creek (July 13, 2016)

are presented

Parameter Value
Temperature (°C) 21.7
Dissolved oxygen (mg/L) 8.8
Specific conductivity (uS/cm) 564
pH 7.2
Turbidity (NTU) 26.9
@ Stantec
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6.1 EFFECTS ASSESSMENT

DFO has developed Self-Assessment criteria (DFO 2016a) and Measures to Avoid Causing Harm
to Fish and Fish Habitat Including Aquatic Species at Risk (DFO 2016b) to aid in the assessment of
the potential for activities to cause “serious harm” to fish. The installation of a culvert (i.e., open
bottom) over a watercourse is not listed under “Project activities and criteria where DFO review
is not required” (DFO 2016a). The proposed works were therefore evaluated using DFO’s
Pathways of Effects (PoE) (DFO 2014) to assess the potential project-related effects on fisheries
resources. This approach:

¢ identifies the potential project-related effects that may occur as a result of the proposed
works;

¢ identifies the relevant PoEs for the proposed works;

e prescribes site-specific measures and mitigation to “break” the PoE; and

e evaluates whether the proposed works have the potential to result in “serious harm” to fish or
results in a change in “productive capacity”.

This methodology is used to assess the potential for effects to the aquatic environment and to
concurrently evaluate the Project as it relates to the Alberta Water Act and federal Fisheries Act.

6.2 RESULTS

A total of nine PoEs were identified for the Project as having the potential to cause an effect on
fisheries resources (Table 6-1). Four of these are associated with land-based activities, one with
both land-based and water-based activities, and four with water-based activities.

These PoEs and the stressors (or potential effects) of each Project component on fisheries
resources are listed in Table 6-1. Each PoE is described in more detail in Appendix C. Following
application of these mitigation measures the Project is found to have residual effects on fisheries
resources through the potential effects of two PoEs related to in-water activities (i.e., Placement
of Materials or Structures in Water, Dredging, and Fish Passage Issues).

6.3 MITIGATION

Mitigation measures, used to assess the residual stressor(s) that should be followed to reduce or
eliminate the potential effects within Clover Bar Creek) are described in Table 6-2. The mitigation
measures provided are in alignment with DFO’s Measures to Avoid Causing Harm to Fish and Fish
Habitat, including Aquatic Species at Risk.

(,_,g Stantec
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Table 6-1 Pathways of Effects for the Proposed Works
Potential to
Change
Potential to Cause Productive
Pathways of Effects Stressor (Potential Effects) Residual Stressor(s) after Mitigation Serious Harm? Capacity?
Land-Based Activities
Vegetation Clearing ¢ Change in habitat structure and Yes — A permanent change in habitat | Unlikely Unlikely

(Appendix C.1)

cover
Change in sediment concentrations
Change in water temperature
Change in food supply

Change in nutrient concentrations

structure and cover is anticipated
where riparian vegetation is no
longer present under the arch
culvert.

Nil to low potential

Nil to low potential

Riparian Planting
(Appendix C.2)

Change in sediment concentrations
Change in nutrient concentrations
Change in contaminant
concentrations

Change in water temperature
Change in habitat structure and
cover

Change in food supply

Yes — A permanent change in habitat
structure and cover is anticipated
where riparian vegetation is altered
(i.e., plantings) upstream and
downstream of the arch culvert.

Unlikely
Nil to low potential

Unlikely
Nil to low potential

Grading e Change in habitat structure and No Not Anticipated Not Anticipated
(Appendix C.3) cover _ _

e Change in sediment concentrations
Excavation e Change in baseflow No Not Anticipated Not Anticipated

(Appendix C.4)

Change in base water temperature
Change in sediment concentrations

Use of Explosives
(Appendix C.5)

Not Applicable - the use of
explosives during the construction of
Aurum Road is not anticipated

Not Applicable

Not Applicable

Not Applicable

6.2
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Table 6-1 Pathways of Effects for the Proposed Works
Potential to
Change
Potential to Cause Productive
Pathways of Effects Stressor (Potential Effects) Residual Stressor(s) after Mitigation Serious Harm? Capacity?
Land-Based Activities and In-Water Activities
Use of industrial e Potential mortality of fish/eggs/ova No Not Anticipated Not Anticipated
equipment from equipment
(Appendix C.6) ¢ Change in sediment concentrations
¢ Change in contaminant
concentrations
In-Water Activities
Placement of Materials | ¢ Change in sediment concentrations | Yes - A permanent change in habitat | Yes Yes
or Structures in Water ¢ Change in habitat structure and structure and cover is anticipated Moderate Moderate
(Appendix C.7) cover where the channel re-alignment potential potential
e Change in food supply overlaps the original footprint of
e Change in nutrient concentrations Clover Bar Creek. The Project’s
design also anticipates a permanent
loss of 690 m2 of instream habitat.
Dredging e Change in food supply Yes — A permanent change in habitat | Yes Yes

(Appendix C.8)

e Change in habitat structure and
cover

e Change in sediment concentrations

e Change in contaminant
concentrations

e Change in nutrient concentrations

structure and cover is anticipated
where the channel re-alignment
overlaps the original footprint of the
Clover Bar Creek. The Project’s
design also anticipates a permanent
loss of 690 m? of instream habitat.

Low to moderate
potential

Low to moderate
potential

Structure Removal
(Appendix C.9)

* Not Applicable - removal of an
existing structure during the
construction of Aurum Road is not
anticipated.

Not Applicable

Not Applicable

Not Applicable

@ Stantec
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Table 6-1

Pathways of Effects for the Proposed Works

Pathways of Effects

Stressor (Potential Effects)

Residual Stressor(s) after Mitigation

Potential to Cause
Serious Harm?

Potential to
Change
Productive
Capacity?

Water Extraction
(Appendix C.10)

Not Applicable - the extraction of
water during construction of Aurum
Road is not anticipated.

Not Applicable

Not Applicable

Not Applicable

Fish Passage Issues
(Appendix C.11)

Incidental entrainment,
impingement or mortality of resident
species.

Change in access to habitats

Yes — A temporary change in access
to habitat is anticipated during
construction as the instream isolation
(and bypass) will limit upstream and
downstream fish movement.

Yes

Low to moderate
potential

Yes

Low to moderate
potential

Change in timing,
duration and
frequency of flow
(Appendix C.12)

Displacement or stranding of fish
Change in sediment concentrations
Change in habitat structure and
cover

Change in food supply

Change in water temperature
Change in contaminant
concentrations

Change in nutrient concentrations

No

Not Anticipated

Not Anticipated
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Table 6-2 Mitigation Measures and Breakpoint Linkages to DFO’s Pathways of Effects (POE)

Mitigation Type

Mitigation Description

Applicable PoE Breakpoint

Timing

Schedule work to avoid wet, windy, and rainy periods that may increase erosion and
sedimentation.

BP2.1, BP3.2, BP3.4, BP4.3,
BP4.4, BP4.5, BP8.3

Minimize the duration of in-water work.

BP6.1, BP6.3, BP6.4, BP9.1,
BP11.1, BP11.2, BP11.3

Conduct instream work during periods of low flow, to further reduce the risk to fish and
their habitat or to allow work in water to be isolated from flows.

BP6.1, BP6.3, BP8.3, BP9.1,
BP11.2, BP11.3, BP12.1,
BP12.2, BP12.3, BP12.4

Operation of Machinery

Ensure that machinery arrives on site in a clean condition and is maintained free of fluid
leaks, invasive species, and noxious weeds.

BP6.4

Develop and implement a Containment and Spill Management Plan that reduces the risk
of accidental spills or releases from entering a watercourse or water body during all
phases of the crossing.

BP6.4

Whenever possible, operate machinery on land above the high water mark (HWM), on
ice, or from a floating barge in a manner that minimizes disturbance to the banks and bed
of the water body.

BP1.2, BP1.3, BP2.1, BP3.2,
BP6.1, BP6.2, BP6.3, BP6.4,
BP8.2, BP8.3, BP8.4

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.

BP6.4

Remove all construction materials from site upon crossing completion.

BP7.1, BP7.2, BP7.3, BP8.1,
BP9.1, BP9.2

Limit machinery fording of the watercourse to a one-time event (i.e., over and back), and
only if no alternative crossing method is available. If repeated crossings of the watercourse
are required, construct a temporary crossing structure.

BP6.1, BP6.2, BP6.3, BP6.4
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Table 6-2 Mitigation Measures and Breakpoint Linkages to DFO’s Pathways of Effects (POE)

Mitigation Type Mitigation Description Applicable PoE Breakpoint

Erosion and Sediment Install effective erosion and sediment control measures before starting work to prevent BP1.2, BP1.3, BP1.4, BP2.1,

Control sediment from entering the water body. BP2.3, BP2.4, BP3.1, BP4.1,
Regularly inspect and maintain erosion and sediment control measures and structures BP4.2, BP4.3, BP7.2, BP7.3,
during the course of construction. SEI;ABPS-L BP8.2, BP8.3,

Repair erosion and sediment control measures and structures, if damage occurs.
Remove non-biodegradable erosion and sediment control materials once site is stabilized.

Implement measures for managing water flowing onto the site, as well as water being BP1.3, BP1.5, BP3.4, BP4.2,
pumped or diverted from the site, such that sediment is filtered out prior to the water BP4.3, BP4.4, BP8.3, BP12.1
entering a water body.

Implement measures for site isolation (e.g., silt boom or silt curtain) for containing BP6.3, BP8.3
suspended sediment, if in-water work is required.

Implement measures for containing and stabilizing waste material (e.g., dredging spoils, BP1.3, BP1.5, BP4.5, BP8.3
construction waste and materials, commercial logging waste, uprooted or cut aquatic
plants, and accumulated debris) above the HWM of nearby watercourses and/or water
bodies to prevent re-entry.

Implement subsurface drainage controls, where appropriate, to maintain groundwater BP3.3, BP4.1
and surface water interactions and to maintain the stability of reclaimed land. The type
and location of subsurface drainage controls should be determined through onsite
investigation with considerations for: subsurface flow potential, erodibility of backfill
materials, and degree of slope.

When dewatering excavations or work areas (if required), remove suspended solids by BP3.3, BP4.1, BP4.2, BP6.4
diverting water into a vegetated area or settling basin, and prevent sediment and other
deleterious substances from entering the watercourse.
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Table 6-2 Mitigation Measures and Breakpoint Linkages to DFO’s Pathways of Effects (POE)

Mitigation Type Mitigation Description Applicable PoE Breakpoint
Maintenance and Minimize the removal of natural woody debris, rocks, sand or other materials from the BP1.2, BP1.4, BP1.5, BP2.3,
Reclamation banks, the shoreline or the bed of the watercourse or water body below the HWM. If BP2.4, BP3.1, BP4.1

material is removed from the water body, set it aside and return it to the original location
once construction activities are completed.

Revegetate areas with surface (i.e., terrestrial) disturbance following construction works. If
there is insufficient time remaining in the growing season, the site should be stabilized (e.g.,
cover exposed areas with erosion control blankets to keep the soil in place and prevent
erosion) and vegetated the following spring.

BP1.2, BP1.3, BP1.4, BP1.5,
BP2.1, BP2.3, BP2.4, BP3.4,
BP4.4

If replacement materials (e.g., rock reinforcement or armouring) are required to stabilize
eroding or exposed areas, ensure that appropriately-sized, clean material is used; and
that materials are installed at a similar slope to maintain a uniform bank/shoreline and
natural stream/shoreline alignment.

BP3.2, BP3.3

Revegetate streambanks and approach slopes with an appropriate native seed mix or
erosion control mix.

BP2.1, BP2.3, BP2.4

Develop specific procedures to prevent the invasion or spread of undesirable non-native
vegetation (e.g., purple loosestrife and Eurasian milfoil).

BP2.4, BP7.3

Riparian Vegetation Design and construct approaches to the watercourse or water body such that they are
Removal perpendicular to the watercourse or water body to minimize loss or disturbance to riparian
vegetation.

BP1.2, BP1.3, BP1.4, BP1.5,
BP3.1, BP3.2, BP3.3, BP8.4

Establish an appropriate vegetative buffer (i.e., set-back) from the HWM and locate all
temporary workspaces outside the buffer.

BP4.3, BP4.4, BP4.5

Clearing of riparian vegetation should be kept to a minimum; use existing trails, roads or
cut lines wherever possible to avoid disturbance to the riparian vegetation and prevent
soil compaction. When practicable, prune or top the vegetation instead of
grubbing/uprooting.

BP1.3, BP1.4
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Table 6-2

Mitigation Measures and Breakpoint Linkages to DFO’s Pathways of Effects (POE)

Mitigation Type

Mitigation Description

Applicable PoE Breakpoint

Instream Works

Screen any water intakes pipes to prevent entrainment or impingement of fish.
Entrainment occurs when a fish is drawn into a water intake and cannot escape.
Impingement occurs when an entrapped fish is held in contact with the intake screen and
is unable to free itself. In freshwater, follow these measures for design and installation of
intake end of pipe fish screens to protect fish where water is extracted from fish-bearing
waters:

e Screens should be located in areas and depths of water with low concentrations of fish
throughout the year.

¢ Avoid placing water intakes/screens in areas of the channel that are used as migratory
corridors by fish, where possible. Additional protection measures (e.g., barrier nets) may
also be required.

e Screens should be located away from natural or artificial structures that may attract fish
that are migrating, spawning, or in rearing habitat.

e The screen face should be oriented in the same direction as the flow.

e Ensure openings in the guides and seals are less than the opening criteria to make “fish
tight”.

¢ Intakes should be installed in a manner that prevents the uptake or entrainment of
sediment and aquatic organisms associated with the bottom area. Screens should be
located a minimum of 300 mm (12 in.) above the bottom of the watercourse. If the
water depth is less than 300 mm (12 in.), additional measures may need to be
implemented (e.g., using a screen basket with a solid bottom).

e Structural support should be provided to the screen panels to prevent sagging and
collapse of the screen.

e Large cylindrical and box-type screens should have a manifold installed in them to
ensure even water velocity distribution across the screen surface. The ends of the
structure should be made out of solid materials and the end of the manifold capped.

e Heavier cages or trash racks can be fabricated out of bar or grating to protect the finer
fish screen, especially where there is debris loading (woody material, leaves, algae
mats, etc.). A150 mm (6 in.) spacing between bars is typical.

¢ Provision should be made for the removal, inspection, and cleaning of screens.

e Ensure regular maintenance and repair of cleaning apparatus, seals, and screens is
carried out to prevent debris-fouling and impingement of fish.

e Pumps should be shut down when fish screens are removed for inspection and
cleaning.

BP11.1, BP12.1
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Table 6-2 Mitigation Measures and Breakpoint Linkages to DFO’s Pathways of Effects (POE)

Mitigation Type

Mitigation Description

Applicable PoE Breakpoint

Instream Works (cont’d)

The following measures will be implemented when using a flume (or equivalent) isolated
construction method:

e Conduct a rescue of fish that could be trapped within the isolated area and place
downstream of the isolated area.

e Ensure the flume, including dams or wing walls (if applicable), is installed in a manner
that prevents disturbance to the channel bed.

e Ensure the flume is sized to accommodate any expected high flows of the watercourse
during the construction period.

¢ The flume, including dams or wing walls (if applicable), should be monitored at all times,
and contingency measures and materials should be developed and on site in case of a
failure.

¢ Protect the flume outflow area to prevent erosion and the release of suspended
sediments downstream, and remove this material when the works have been
completed.

 When removing the isolation, gradually remove the downstream dam/wing wall first, to
equalize water levels inside and outside of the isolated area and to allow suspended
sediments to settle. During the final removal of isolation, restore the original channel
shape, bottom gradient and substrate at these locations.

BP6.1, BP11.1, BP12.1

Develop and implement a Sediment Monitoring and Response Plan that outlines measures
to:

¢ Monitor the watercourse to detect signs of sediment releases into surface waters during
all phases of construction.

e Criteria for stopping suspended construction in the event a sediment release is
detected.

e Contain, clean-up and prevent sediment release, including materials required on-site.

¢ Notification of applicable authorities and criteria for work re-start.

BP3.4, BP6.2, BP6.3, BP7.1,
BP 8.2, BP8.3, BP12.1
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This report documents current fish and fish habitat in Clover Bar Creek at the proposed crossing
location of Aurum Road, and discusses the potential for causing “serious harm” and/or a
change in “productive capacity” as a result of Project works.

Potential effects of the Project on Clover Bar Creek are greatest instream as there will be:

e A permanent change in habitat structure and cover as the channel re-alignment
overlaps the original footprint of Clover Bar Creek. In addition, a permanent change in
the riparian vegetation under the arch culvert is anticipated as a result of increased
shading.

¢ A permanent loss of 690 m2 of instream habitat resulting from the smaller footprint of the
channel realignment.

o Atemporary reduction in fish passage is anticipated during construction as the instream
isolation (and bypass) may limit upstream and downstream fish movement during the
RAP.

As a result, the potential to cause “serious harm” and a change in “productive capacity” to the
fisheries resources in Clover Bar Creek is considered to be present. Stantec therefore
recommends that the Project proceed with a DFO Request for Review and an Application under
the Alberta Water Act to meet regulatory compliance.

In addition, with the objective of facilitating regulatory review and minimizing conditions
associated with regulatory approval, it is further recommended that both the DFO Request for
Review and Alberta Water Act Application highlight that:

o The design of the Project’s channel realignment includes a number of habitat features
(e.g., deep pools and areas of depth, boulder clusters, and steep bank heights) that are
locally limited in Clover Bar Creek.

e The fish species anticipated to directly interact with the Project are limited to brook
stickleback, fathead minnow, longnose sucker and white sucker, none of which are a
“Species of Conservation Concern” or directly constitute a “CRA fishery”.

¢ Fish passage within Clover Bar Creek (i.e., passage within the creek itself and migration
between the creek and the NSR) is limited due to the documented density and nature of
anthropogenic activity (i.e., culverts, roads, ditches, and clearings) throughout the
watercourse.

o Arequest to modify the COP assigned RAP (i.e., September 16 to July 31) to “April 16 to
June 30” should be considered as it is better suited for the fish species and habitat
documented in Clover Bar Creek. Input and approval from both the local Provincial
Fisheries Biologist and Water Act Licensing Officer is required. Regardless, QAES
recommendations will be required if the Project overlaps with the Clover Bar Creek RAP.

(,_,g Stantec
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This report is intended to support regulatory requirements for the Project. Mitigation measures
outlined in this report reflect the anticipated designs for the construction of Aurum Road over
Clover Bar Creek.

STANTEC CONSULTING LTD.

John Jackson, M.Sc.

Senior Fisheries Biologist
Phone: (403) 716-8136

Fax: (403) 269-5245
John.Jackson@stantec.com

g Stantec

8.1



AURUM ROAD PROJECT

Closing
January 17, 2017

8.2



AURUM ROAD PROJECT

References
January 17, 2017

Alberta Environment Parks (AEP). 2016. Fish and Wildlife Management Information System.
Available at: http://aep.alberta.ca/fish-wildlife/fwmis/access-fwmis-data.aspx

Alberta Environment and Sustainable Resource Development (ESRD).2012a. Alberta Wild Species
General Status Listing. Current to January 26, 2012. Accessed July 2016 from:
http://aep.alberta.ca/fish-wildlife/species-at-risk/albertas-species-at-risk-
strategy/general-status-of-alberta-wild-species-2010/documents/SAR-
2010WildSpeciesGeneralStatusList-Jan2012.pdf

Alberta Environment and Sustainable Resource Development (ESRD). 2012b. St. Paul
Management Area Map for ESRD Codes of Practice. Edmonton, Alberta.

Alberta Environment and Sustainable Resource Development (ESRD). 2013. Code of Practice for
Watercourse Crossings. Consolidated to include amendments as of June 24, 2013.
Alberta Queen’s Printer, Edmonton, AB.

Alberta Transportation (AT). 2009. Fish Habitat Manual, Guidelines and Procedures for
Watercourse Crossings in Alberta. Edmonton, Alberta.

CAPP (Canadian Association of Petroleum Producers). 2005. Pipeline Associated Watercourse
Crossings — 3rd Edition.

Fisheries and Oceans Canada (DFO). 1995. Freshwater Intake End-of-Pipe Fish Screen Guidelines.
Communication Directorate Fisheries and Oceans Canada. DFO/5080. Ottawa, Ontario,
Canada.

Fisheries and Oceans Canada (DFO). 2014. Pathways of Effects. Last updated December 1,
2014. Accessed December 2016 from: http://www.dfo-mpo.gc.ca/pnw-ppe/pathways-
sequences/index-eng.html.

Fisheries and Oceans Canada (DFO). 2016a. Projects near water. Last updated November 18,
2016. Accessed December 2016 from: http://www.dfo-mpo.gc.ca/pnw-ppe/index-
eng.html

Fisheries and Oceans Canada (DFO). 2016. Measures to avoid causing harm to fish and fish
habitat including aquatic species at risk. Last updated November 18, 2016. Accessed
December 2016 from: Available at: http://www.dfo-mpo.gc.ca/pnw-ppe/measures-
mesures/index-eng.html.

(,_,g Stantec

9.1



AURUM ROAD PROJECT

References
January 17, 2017

GOC. 2016. Wildlife Species Status Search: Database of wildlife species assessed by COSEWIC.
Accessed December 2016 from: http://www.cosewic.gc.ca/eng/sctl/searchform_e.cfm

Murphy, M. L., & Meehan, W. R. 1991. Stream Ecosystems. In W. R. Meehan (Ed.), Influence of
forest and rangeland management on salmonid fishes and their habitats (pp. 17-46).
Bethesda, Maryland, USA: American Fisheries Society Special Publication 19.

Nelson, S.N, and M.J. Paetz. 1992. The Fishes of Alberta. 2nd Edition. The University of Alberta
Press, Edmonton, Alberta.

Schmetterling, D. A., Clancy, C. G., and Brandt, T. M. 2001. Effects of riprap bank reinforcement
on stream salmonids in the western United States. Fisheries, 26(7), 6-13.

Scott, W.B. and E.J. Crossman. 1998. Freshwater Fishes of Canada. 2nd Edition. Galt House
Publishing Ltd. Oakville, Ontario

Smokorowski, K.E., and Pratt, T.C. 2006. Effect of a change in physical structure and cover on fish
and fish habitat. Can. Tech. Rep. Fish. Aquat. Sci. 2642 iv + 52 p.

Thompson, D.M. 2002. Long-Term Effect of Instream Habitat-Improvement Structures on Channel
Morphology along the Blackledge and Salmon Rivers, Connecticut, USA. Environmental
Management. 29(1): 250-265.

Wildlife Act Wildlife Regulation. 1997. Alberta Regulation 143/1997. With amendments up to and
including Alberta Regulation 106/2016.

Wohl, E. 2006. Human impacts to mountain streams. Geomorphology. 79(2006): 217-248.

(,_,g Stantec

9.2



AURUM ROAD PROJECT

Appendix A Engineering Design
January 17, 2017

Appendix A ENGINEERING DESIGN

Al



AURUM ROAD PROJECT

Appendix A Engineering Design
January 17, 2017

A2



\ N 4 ——
\ - (4 -
8y — & AREA OF CREEK REALIGNED - 9965q.m. = __ __
Z < 4 AREA OF CREEK REMOVED - 1329sq.m - = === = ‘/"‘
$>— 4 = ]
& —— = |
L J
2 ~‘§ 4 == J
> £ Cum® z
/ )
w
J. o = AURUM INDUSTRIAL
o\ | o STAGE 6D
— 5
fa |
3
.
-
= X
< \
- /
-
: é
J
{ L STAGE 6A-1
- -
g
i |
= wll
400mm DIA. TRUNK WITH ROOT - |E|
WAD. TO BE PLACED IN BOULDER ( —~——
THALWEG WALL IN LOCATIONS SHOW ON | ~
THIS PLAN (TYP.) — = T oA ! P pr—
S el s | iy v == - To7 AVENUENE — ~ — -
600mm DEEP POOLS (TYP.)

400 - 600mm HT. x 600 - 800mm
WIDE x 1.0 - 2.0m LONG RIFFLE

KEY PLAN

BOULDERS (TYP. SCALE: N.T.S.
300mm DIA. PIPE. COVER WITH MIN. 100mm =~
- TOPSOIL AND PLACE BRUSH MATERIAL
AROUND AND ON TOP OF PIPE (TYP.) '*'

PROPOSED WILDLIFE CROSSING
REFER TO ENGINEERING
DRAWINGS FOR DETAILS (TYP.)
—
CONTINUOUS BRUSH PILE
0.5m - 1.0m WIDE (TYP.)
N

= —
BRUSH, STONE, AND LARGE -
WOODY DEBRIS PILE TO PROVIDE #
_ = SMALL ANIMAL COVER. (TYP.)
- ~ o .-
- . " _— = \
_— - < 400 - 600mm HT. x 600 - 800mm WIDE x 1000 - 2000mm
— LONG STABILIZATION BOULDERS. VOIDS GREATER

THAN 100mm TO BE FILLED WITH ROCK. TOP AND
BOTTOM BOULDER TO BE MAXIMUM 500mm THICK (TYP.)
—

1 CREEK ENLARGMENT GRADING AND LAYOUT

SCALE: 1:250

@ Stantec

Stantec Consulting Ltd.
10160 - 112 Street
Edmonton AB Canada

Tel.  780.917.7000
www.stanfec.com

Copyright Reserved

The Coniractor shal verify and be responsiaie for ail dimensions. DO NOT scale fhe drawing - any erfors or
omissions shall be reported o Stantec without delay. The Copyiights fo al designs and drawings are fhe

property of Stantec. Reproduction or use for any purpose ofher than that authorized by Stanfec is forbidder

Legend
® MANHOLE
@® LIGHT STANDARD
& TELEPHONE / VIDEO PEDESTAL
M TRANSFORMER
HYDRANT

Notes

UTILITY SETBACKS

LANDSCAPE CONTRACTOR TO CALL 'ALBERTA ONE-CALL' AT
1-800-242-3447 TO HAVE ALL EXISTING SITE UTILITIES LOCATED
PRIOR TO CONSTRUCTION AND PLANT NO CLOSER THAN THE
FOLLOWING DIMENSIONS FROM THE SERVICES:

1. 1.0m FROM POWER LINES
2. 3.5m FROM ALL POWER HARDWARE
3 1.8m FROM WATER MAINS, WATER VALVES, MANUAL
AIRVENTS, AND SERVICES
4. 2.0m FROM SEWER MAINS, AND MANHOLES
5. 1.8m FROM SEWER SERVICES
6. 1.5m FROM GAS (NO TREES WITHIN EASEMENT)
7. 7.5m FROM STREET CORNERS.
8. 3.5m FROM FIRE HYDRANTS.
9. 1.5m FROM DRIVEWAYS
10. 1.5m FROM ALLEY ACCESSES
11, 1.0m FROM SIDEWALKS
OR AS PER APPROVED ENG. CROSS SECTIONS
12.  3.5m FROM TRANSIT ZONES
13.  3.0m FROM PRIVATE PROPERTY BOUNDARY
14. 1.25m FROM COLLECTOR ROAD CURB FACE
15.  1.25m FROM LOCAL ROAD CURB FACE
16. 2.0m FROM ARTERIAL ROAD CURB FACE
17.  3.5m FROM YIELD AND STOP SIGNS
18. 3.5m FROM BUS STOP SIGNS
19. 2.0m FROM ALL OTHER SIGNS
20.  1.0m FROM OTHER UNDERGROUND UTILITIES
21. 3.5m FROM TELUS PEDESTALS
22 2.0m FROM TELUS DUCT STRUCTURE
23.  1.0m FROM TELUS CABLE FACILITIES

LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR DAMAGES AND
LIABILITIES INCURRED BY DAMAGES TO SITE UTILITIES

Development Engineer, Sustainable Development

Approvals YY.MM.DD
Revision By Appd.  YY.MM.DD
ST_ISSUE FOR REVIEW KM/KH/CB _DP 17.01.13
Issued By Appd.  YY.MM.DD

File Name: LA AuumRoad Biorelenfion.cwg

Dwn.  Chkd.  Dsgn.  YY.MMDD

Permit-Seal

David A. Price

Client/Project

AURUM INDUSTRIAL
DEVELOPMENT PARTNERSHIP

AURUM ROAD
17 STREET NE TO 9 STREET NE

Edmonton, AB

Title
CREEK AND RAVINE RESTORATION
CREEK ENLARGMENT GRADING AND
LAYOUT

Project No. Scale 0 25 5 75 10 125
1161-104130 120 A ™ ™
VATI6INACHve\1161104130\crawing\_Landscope\Auum Drawing No.

Road\LA_AuumRoad_Bioretenfion.dwg

2017113 :4lpm  BEKUMILER 20f11 L200_002



@ Stantec

AN Stantec Consulting Ltd
TR R T R RIRIRRRRN g
RARRRRNANITIIN RIS I IR Edmonton A8 Canada
ARG K, 2
YRR YRR RN A s Tel.  780.917.7000
x> SN - R
A AR www stantec.com
e o RALEN AN -
A — A S -
SRR s R 2 R
RN R e R R RRRARAD N
AR AN Copyright Reserved
SN A R ) ) )
R SR ,\z,,\:,,\};,\\,,\\\\’ The Coniracior shall verfy and be responsible for ail dimensions. DO NOT scale fhe crawing - any erfors or
X \\//\-\/4\\//}/> > ‘omissions shall be reported fo Stantec without delay. The Copyrights to all designs and drawings are the
PHIA 2> property of Stantec. Reproduction or use for any purpose other than that authorized by Stantec is forbidden.
AARA
oo Legend
X +— SAARELLLIL
csecmn rose evom G % o SIPANRA BN - %
S O R 2 R g@g N SRR
RR 2 A A SA AT I SN
SRS NN AN /g%\v\v\v\wgr\v\\/\(/\\, (ofatetotota
1 SECTION 3 - RUN NATURALIZED Notes
.y NI
/oy NN
/ AN -
/ p——
, Gam-.om WE (P 2
/ A, VARIES 150 0m WILDUIFE CORRIDOR
/ L Ao, \
/ / WOODY DEBRIS FILE TO \ \
PROVDE ANNIAL COVER
/ / 150mm TOPSOIL (T¥P)
GEoGRID TOBE KEVED I
11 | I eommo o ceveo J cmsmrommoneey A || 11
| | | NATURAL UNDISTURBED CLAY | | | |
ANDSCAPE FABRIC
| | | RANBOW ROk G 350 AN FACE AND RANDOVLY THROUGH OUT CAEEK BED. | | | |
| S0ome T 600 - S0omm Wi e  DISTURBED CLAY - INSTALLED I 150mm SHEETS. EACH
.0m LONG "STABILIZATION" BOULDERS. 600-800M™M WIDE x 1.0 - 2.0m SHEET TO BE COMPACTED TO 98% SPD. BEFORE INSTALLING
VOIDS GREATER AN o0 10 6 AILLED WITH ROCK.T07 e s e EA et > - >
| N 307TOM BOULDER 70 BE MAXMUM sabmm THIOK (T¥P) e S RS Engineer,
COMPACTED 10 583 57D,
YY.MM.DD
11 I 11 1 Approvals
Revision By  Appd.  YY.MMDD
1ST_ISSUE FOR REVIEW KM/KH/CB __DP 170113
Issued By Appd.  YY.MMDD
NATURALIZATION File Name:  LA_AuumRocd Biorelention.awg — o
PTG Dwn.  Chkd.  Dsgn.  YY.MMDD

Permit-Seal
Wy

‘i _ - B
2 RSy S Asseciation of
=1 XA il . Lamiscaps

B S T o David A. Price
Client/Project

AURUM INDUSTRIAL

DEVELOPMENT PARTNERSHIP

AURUM ROAD
17 STREET NE TO 9 STREET NE

Edmonton, AB

150mm TOPSOIL

Title
CREEK AND RAVINE RESTORATION
CROSS SECTION DETAILS

GEOGRID: TO BE KEVED IN
UNDER TOP BOULDER (TYP)

4s0mm TOPSOIL

NATURAL UNDISTURBED CLAY J

LANDSCAPE FABRIC

BOULDER FACE

B P
AND RANDOMLY THROUGH OUT CREEK BED.

400-co0m THICK 600 - s W
200mm DEPTH OF 75mm OISTURBED LAY~ STALLED Iy "
OIDS GREATER THAN 100mm TO B FILLED WITH ROCK. 109 RAINBOW ROCK CAY 25 SAND o Project No. Scale
ARD BOTIOM BOULDER T0 BE MAKMUI S0omm THOK (10 S GRUSHED ROCK. BE COUPACTED 10 60 550,
S —— Ao somm Sanp, BEFORE NSTALLIG T NEXT AS SHOWN
600:800mm WIDE x10-2.0m COMPACTED T0 8% 59D. 1161-104130

VATISI\ACHENT 161104130\ crawihgh Landscape\Auum Drawing No.

3 SECTION 1 - RUN NATURALIZED RO AR Brcenion g
SCALE: 1:50 2017113 1:420m  BEKLMILER 9011 L200_009




\
\\
- l

;
RSO AND PLACE Sh0SH WATERAL AR LS oS e
/ D ON 708 OF P (1Y) S | I

/ SMALL ANIMALS
/ 150mm TOPSOIL (TYP)

A \ \_cmm Stantec Consulting Ltd.
. \ 10160 - 112 Street

Edmonton AB Canada

Tel. 780.917.7000

\
www.stanfec.com

Copyright Reserved

=
The Confraciorshal verily and be responsible for all dimensions. DO NOT scaie the drawing - any errors or
| g [AAAAAANAAL R | | omissions shall be reported fo Stantec without delay. The Copyrights fo all designs and drawings are fhe
M M 1 7 M M property of Stantec. Reproduction or se for any purpose ofher than that authorzed by Stantec i forbidden.
L — _I H !_ _! Legend
GEocD: TOBE KevED N —
I A UNDER TOP BOULDER (TYP)
I I I B 4.60m] CULVERT FOUNDATION (TYP.) I I I I
1 e e L
WIE 00" BOULDERS.
150-200mm RIVER ROCK TO BE PLACED AGAST
(| I R e (| (|
200mm DEPTH OF T50m CRUSHED ROCK
o ST CRUSHED ROCI AND Som | oA Tose
I SAND, COMPACTED TO 963 SPD. (COMPACTED TO 96% SPD. BEFORE INSTALLING THE NEXT SHEET.
Tsom DEPTH OF domm MONTANA
| RANBOW ROCK 0 2500 SAD
1 (- (] 1 Notes
7,0 N
/) \— cuenr
Conmiuous srusH PiLE 4
/ 0.5m - 1.0m WIDE (TYP.)
VARIES 150- 40 WLOLIFE CORRIDOR Ty —— aRUSH,STONE, AN LARGE
AL ANALS <10-20m LONG “STABLZATION BOULDERS. WODY DEBRIS ILE TO
/ / Vo108 GREATER AN 00 7008 FILED PRODE AAL GO \ \
TN ROGK. TOP AND BOTTOM ROCK 10 80
/ / SN 5007 THCK. (15 ) ssonmorson \
-I— *I— — —I' B oot s [ NATURAL UNDISTURSED CLAY l‘l‘ ‘I_ - —I’ ‘|‘
| CNOER TOP BOULOER (179 P — D Engineer. D
I I 1 (| Approvals YOO
4c0mm DIA TRUNK WITH ROOT
I I I WAD. O BE PLACED IN BOULDER. I I I I -
| WALL REFER 10 PLANVIEW FOR
T Moo DISTURBED CLAY - INSTALLED N 150mm SHEETS. LocATIONS -
| | | RANGOW ROCK GV 250 SAVD EACH SHEET T0 82 COMPAGTED 10 09 590, Lanoscare rasmic | 1 |1
ROGK. 0P AND BOTTOM BOULOER 10 MAXNUM BEFORE NSTALLING THE NEXT SHEET
o - 200m VR RoOCK TO
I I I Soomm THICK.(1¥P) BACED AGANST BoULbER ACE AND 200mm DEPTH OF 75mm CRUSHED ROCK CAW 37mm I I I I -
I Do ALK ot e, ‘CRUSHED ROCK, AND S0mm SAND, COMPACTED T0 58%
(| I 11 11 -
Revision By  Appd.  YY.MMDD
O 1ST_ISSUE FOR REVIEW KM/KH/CB __DP__ 170113
lssued By Appd.  YYMMDD

File Name: LA AuumRoad Biorelenfion.cwg

Dwn.  Chkd.  Dsgn.  YY.MMDD

Permit-Seal

David A. Price
Client/Project
AURUM INDUSTRIAL
DEVELOPMENT PARTNERSHIP

AURUM ROAD
17 STREET NE TO 9 STREET NE
Edmonton, AB

Title
CREEK AND RAVINE ALIGNMENT
CROSS SECTION DETAILS

@ BRUSH LAYERING INSTALLATION
SCALE: 1:50 Project No. Scale
1161-104130 AS SHOWN

VATISI\ACHENT 161104130\ crawihgh Landscape\Auum Drawing No.
RoGd\LA AumRoad Boretentiondwg

2017-1-132100m  BEKUMILER 100f 11 L200_O] O



<

Au ru m Ind ustrial Development Pa rtnersh i p // e STANTEC CONSULTINGSHDB}J/NEEI TH?IRECWON OF KYLE SAHURI,

JUNE 17, 2016.
e ELEVATIONS ARE GEODETIC AND ARE DERIVED FROM ALBERTA

Creek Rea“gnment \ SURVEY CONTROL MARKER 374819 (ELEVATION = 651.242)

HYDROTECHNICAL DATA —
Concept Plan * DRAINAGE AREA = 20.5 km? (PROVIDED BY OTHERS)

TP, 85 RLE. 33, W MERY, O\ PROPOSED STRUCTURES

* 21.5 WIDE x 8.0 RISE x 66.0 m INVERT LENGTH ARCH CULVERT

\\k\\\\\&iéw \/ \ A\ ,

g Vi, \i;j/'///'/ —— \\\
\\b\\\?\\v//:;;:z: EXSTI}§EEK BED
s / — ///E\\\\\T\O\ B\E REALJGN\ED

S z
>
~Z

® BE REALIGNED. \
REALIGNMENT TO
ANTEC. FOR DETAILS !

I \

=
E— /

= / 4

o /1 SOUTH TOP OF BANK
= — / i

=S PROPERTY LINE

=l ) \

— /
\ ///
\\ - / =
\ -
\ . / )
\/ —————
\ S.E. 1/4 SEC. 21,
TWP. 53, RGE. 23, W.4 MER.
\\
\ PLAN
1: 500

CITY OF EDMONTON APPROVA

LOCATION

\ N K s i e TN & ~ . = A o DESIGN DISCHARGE = 11.9 m?
LA AR S e e S e S \ ol
\ 2, N Y SO i i N S N e MEAN OUTLET VELOCITY AT PROPOSED CULVERT FOR DESIGN DISCHARGE
\\\ A N\ e — e S, \\ \ =23 m/s
\\ 1 N\ o \\\7 e T \\\\ N v\ \ o AVERAGE SURVEYED CHANNEL SLOPE = 0.014 m/m
25_00 Q T
\k \\
N

R/W PLAN 3667 M.C.

@ Stantec

Stantec Consulting Ltd.
10160 - 112 Street
Edmonton AB Canada

Tel. 780.917.7000

www stantec.com

n
omissions shall be reported to
property of Stantec. Reprod
Legend

FENCE LINES S —
BUSHLINES

BOREHOLES O]

Notes

* DIMENSIONS ARE GIVEN IN METRES UNLESS NOTED

OTHERWISE

* APPROXIMATE DISTANCE ACROSS THE RAVINE AT

EL 648.0 = 150.0 m +

* ROADWAY DESIGN STANDARD CITY OF

EDMONTON DESIGN AND CONSTRUCTION
STANDARDS, VOLUME 2 ROADWAYS, MAY
2015
— STANDARD URBAN ARTERIAL ROAD
— DESIGN SPEED 70 km/h

RE-ALIGNED CREEK HABITAT PLANTING

WILDLIFE CORRIDOR;
SMALL AND LARGE ANIMALS

WILDLIFE CORRIDOR; GRASSED SLOPE
SMALL ANIMALS

NON-HABITAT PLANTING

RIP RAP SWALE RETAINING WALL

BOX CULVERT
ADDITIONAL ARMOURING

| ACCESSROAD WILDLIFE FENCING

Revision By  Appd.  YYMM

Issued By  Appd.  YYMM

PROJECT MANAGER:  — DESIGN: RW  DRAWN: EC

Permit-Seal

Client/Project

AURUM INDUSTRIAL
DEVELOPMENT PARTNERSHIP

AURUM ROAD
N. OF 127 AVENUE, W. OF 17 STREET

EDMONTON, AB

Title
AURUM INDUSTRIAL
35° SKEW CULVERT - GENERAL LAYOUT

Project No. Scale o 5 15 25m
1161104130 1:500 [

Drawing No.

S001-001



Aurum Industrial Development Partnership
Creek Realignment
Candidate Plant Species

T0 BE REA

N

/T \/\/’

/

-

/

I #

TREES

Betula papyrifera
Larix laricina

Populus balsamifera
Populus tremuloides
Picea glauca

Pinus banksiana
Salix maccalliana
Prunus pennsylvanica
Prunus virginiana

LN NN
PROPOSED MSE

o “\\ \\ \\‘ \\ \
\\ \

! ~ ~
/ SOUTH TOP OF BANK—/

AN,

White Birch

Tamarack

Balsam Poplar
Trembling Aspen
White Spruce

Jack Pine
Velvet-fruited Willow
Pin Cherry

Common Chokecherry

HABITAT PLANTING!

—

NON-HABITAT \
PLANTING
————

SHRUBS

Cornus sericea spp. sericea
Corylus cornuta

Lonicera involucrata

Ribes oxycanthoides

Rosa acicularis

Salix bebbiana

Salix discolor

Salix exigua
Symphoricarpos occidentalis
Viburnum edule

Viburnum opulus

=

\ O\ \
AV VY N
O BE REALIGNED.
REALIGNMENT TO
ANTEC. FOR DETAILS

\

1/\ \ \\ Ry \

N\ ‘\\\ \ \\ X

\ N\

N ) A NN \ W\ N
\ \ \ \ AN\ |

< " \ // ) N\ \ AR RN \
LHAC"N A\ VAN

—=

GRASSES / SEDGES

Agropyron dasystachyum
Bromus ciliatus
Calamagrostis canadensis
Carex bebbii

Agropyron trachycaulus
Nassella viridula

Scirpus microcarpus

Northern wheatgrass
Fringed Bromegrass
Bluejoint grass
Bebb's sedge
Slender Wheatgrass
Green Needlegrass
Small-fruited bullrush

Red Osier Dogwood
Beaked Hazelnut
Bracted Honeysuckle
Northern Gooseberry
Prickly Wild Rose
Bebb's Willow

Pussy Willow
Sandbar Willow
Western Snowberry
Lowbush Cranberry
Highbush Cranberry

Agropyron smithii
Beckmania syzigachne
Elymus pipuri syn. Cinereus
Lolium multiflorum
Deschampsia cespitosa
Poa palustris

Western Wheatgrass
Slough Grass

Giant Wild Rye
Annual Ryegrass
Tufted Hairgrass
Fowl Bluegrass

Populus tremuloides
Trembling Aspen
T o\ :

Cornus sericea spp. sericea
Red Osier Dogwood

Salix discolor
Pussy Willow

Picea glauca
White Spruce

Betula papyrifera
Paper Birch

Viburnum opulus

Symphoricarpos occidentalis
Western Snowberry

Larix laricina
Tamarack

Ribes oxycanthoides

Northern Gooseberry
. -

Rosa acicularis

Prickly Wild Rose
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Appendix B SITE PHOTOS

Photo B-1 View upstream at the proposed crossing location (July 13, 2016)

Photo B-2 View downstream at the proposed crossing location (July 13, 2016)
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Photo B-3 View of right downstream bank at the proposed crossing location
(July 13, 2016)

u ek

Photo B-4 View of left downstream banks at the proposed crossing location
(July 13, 2016)
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Photo B-5 View upstream at 200 m downstream of the proposed crossing location
(July 13, 2016)

Photo B-6 View downstream at 100 m upstream of the proposed crossing location
(July 13, 2016)
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C.1 VEGETATION CLEARING (RIPARIAN)

Summary

Clearing of upland and riparian vegetation (i.e., crown closure) can increase the amount of
light reaching the stream, increasing primary productivity. This increase in productivity can be
beneficial; however, the removal of vegetation can also increase stream temperature to the
detriment of fish (Murphy & Meehan, 1991). The permanent loss of vegetation is detrimental
because it is a loss of natural habitat-forming material, overhead cover, and shade (Thompson
2002). Vegetation clearing can also decrease the stability of soils, which can lead to increase

erosion and sediment inputs to a water body.

These impacts are typically mitigated by implementing the standard measures and mitigations
to minimize vegetation removal and encourage re-growth.
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C.2 RIPARIAN PLANTING

Summary

Planting of riparian vegetation adjacent to a water body/ watercourse is typically associated
with reclamation of areas disturbed by various construction activities including riparian
vegetation removal, culvert construction, or temporary vehicle crossings. Riparian planting may
involve the use of fertilizers, site preparation methods, and the introduction of native and non-
native plant species.
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C.3 GRADING

Summary

Grading the watercourse crossing right of way and construction approaches temporarily
modifies the drainage pattern and could result in an increase of sediment transportation into the
watercourse. Grading does not include excavation of the trench. These impacts are typically
mitigated by the use of sediment and erosion control measures, timely reclamation, and other
applicable standard measures and mitigations that minimize vegetation removal and
encourage re-growth.
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C.4 EXCAVATION

Summary

Open excavations on an upland slope or in the riparian area can alter the habitat at the site,
alter subsurface flows, and increase the mobilization of sediments. These impacts can be
mitigated by site selection, the use of sediment and erosion control measures, timely
reclamation, and other standard measures and mitigations that minimize vegetation removal
and encourage re-growth.
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C.5 USE OF EXPLOSIVES

Summary

The use of explosives can affect fish and habitat, resulting in un-mitigatable damage and
mortality. The use of explosives outside of DFO’s Measures to Avoid Causing Harm to Fish and Fish
Habitat Including Aquatic Species at Risk (2016b) should be submitted for crossing-specific

review.
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C.6 USE OF INDUSTRIAL EQUIPMENT

Summary

The operation of machinery in and around water can cause the direct mortality of fish,
introduce contaminants, disturb the bed and banks, and mobilize sediment.
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C.7 PLACEMENT OF MATERIAL OR STRUCURES IN WATER

Summary

Structures placed in the watercourse can backup water causing flooding, alter the habitat at
the site, alter water velocities around the structure, impede fish passage, and increase the
mobilization of sediments. These impacts can be mitigated by site selection, structure design, the
use of sediment and erosion control measures, timely reclamation, and other standard measures
and mitigation that minimize vegetation removal and encourage re-growth. Residual effects are
generally considered to be negligible if standard measures and mitigations are implemented.

The placement of rock armour or riprap is a commonly used method to reduce bank erosion.
The spaces between the rock may provide cover for small fish and reduce sediment mobilized
by erosion; however, overall, riprap prevents natural stream process and limits the habitat
provided (Schmetterling et al. 2001). Small site-specific activities may reduce localized negative
erosion effects to streambanks, but may not effectively reduce cumulative effects in a
watershed. The impacts of bank stabilization can be mitigated by the inclusion of complex
habitat features, such as woody debris and the use of “soft-engineering” and vegetation. Due
to the small footprint of the watercourse crossing right-of-way and standard measures and
mitigation, residual effects resulting from bank stabilization are generally considered negligible.

Changes in channel morphology might occur from increased flows associated with the isolation
bypass measures and physical alterations to the channel features (i.e., bed and banks, width,
depth, and gradient) associated with the excavation of materials required to re-align the
channel. Resultant decreases in habitat complexity are detrimental to fish diversity and may
change species compaosition (Smokorowski and Pratt 2006).
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C.8 DREDGING (INSTREAM EXCAVATION)

Summary

Excavations in the streambed can alter the habitat at the site, alter subsurface flows, and

increase the mobilization of sediments. If the habitat is limiting, or rare in the system, there is a
possibility that the habitat cannot be reclaimed back to a similarly functioning pre-construction
condition. These impacts are typically mitigated by site selection, timing, the use of sediment

and erosion control measures, and other standard measures and mitigation that minimize

vegetation removal and encourage re-growth.
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C.9 STRUCTURE REMOVAL

Summary

The structure removal PoE applies to the manual or mechanical removal of nhon-natural
temporary construction materials introduced during culvert and associated construction works
including, but not limited to: isolation materials, bridge abutments and culverts (temporary),
geotextile fabric, and/or temporary fill materials.
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C.10 WATER EXTRACTION

Summary

Water extraction can be used during the construction of temporary crossings such as ice
bridges, during hydrostatic testing, and dewatering. Pumping from a watercourse can alter

downstream flows, kill fish in the pumps, and impinge fish on screens. Pumping can also impact

overwintering fish habitat by reducing water quantity and quality (i.e., oxygen levels). These

impacts are typically mitigated by site selection, timing, the use of sediment and erosion control

measures, DFO’s Freshwater Intake End-of-Pipe Fish Screen Guidelines (DFO 1995) and other

standard measures and mitigation. Residual effects are generally considered to be negligible if

standard measures and mitigations are implemented.
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C.11 FISH PASSAGE ISSUES

Summary

Impeding migration in fish populations by preventing the normal movement between feeding,
rearing, overwintering, and spawning areas can cause serious harm to a fishery, as many
aquatic organisms rely on the ability to move upstream or down to complete their lifecycles
(Wohl 2006).

Changing flow or temporarily obstructing the river can affect fish movement and migration past
the site. Fish movement can also be disrupted directly through instream activities and
construction near the watercourse, or indirectly through sediment releases, noise, movement,
and vibrations from equipment on site.

Isolation measures can affect fish populations by disrupting migration past the construction site
or completely blocking migration in the watercourse. Fish movements and migrations can be
disrupted directly through instream construction activities and isolation measures creating high
water velocities, or indirectly by increasing adjacent water velocities and increasing sediment
concentrations.
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