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Executive Summary

i i

Notice to Respondents to Southwest Rapid Transitway (Stage 2) and Pembina Highway
Underpass Project

The functional designs for the Southwest Rapid Transit (Stage 2) and Pembina Highway Underpass
project that are described in this report were prepared to generally accepted City of Winnipeg
standards.  In the preparation of proposals, the information in this report is to be used as a guide
only.  All designs included in proposals and all required approvals are the responsibility of the
proponent.

Introduction

Dillon Consulting Limited, in association with
AECOM, McGowan Russell Group, and Landmark
Planning & Design Inc., is pleased to submit the
Functional Design Report for the Southwest
Transitway – Stage 2 project in fulfillment of the
Phase I assignment for City of Winnipeg RFP
685-2013.

This Functional Design Report describes the
recommended transitway alignment, summarizes
background investigations (existing agreements,
major institutional stakeholder consultations,
deep utilities analysis, geotechnical assessment, and environmental assessment), fully documents
the functional design analysis, includes all functional design drawings, identifies property
requirements, outlines construction sequencing considerations, and summarizes stakeholder and
public consultation undertaken for the Phase I work.

Southwest Transitway - Stage 2 and Pembina Underpass Projects

While the transitway project was the focus of this assignment, the City of Winnipeg plans to combine
the Southwest Transitway – Stage 2 project, the Pembina Underpass project, and associated land
drainage works in a single Public Private Partnership (PPP) procurement.  This City’s official name
for the combined project is the Southwest Rapid Transitway (Stage 2) and Pembina Highway
Underpass project.   In this report, the combined project is referred to as the SWT2-Pembina
Underpass project.

In August 2013, Dillon, in association with AECOM, completed the Preliminary Engineering Study for
Upgrading the Pembina Highway Underpass (CN Rivers Subdivision Mile 2.65). That assignment
provided the City with recommendations on structures, road works, land drainage, and railway works
for the Pembina Underpass project. Recommendations from that assignment are incorporated into
this functional design report for Stage 2 of the Southwest Transitway.  In particular, information in
this report related to geotechnical assessment, grade separations and structures, land drainage,
railway works, active transportation, and property requirements consider the combined components
of the SWT2-Pembina Underpass project, rather than only the transitway ones.

Recommended Transitway Alignment

Based on extensive planning, analysis, and stakeholder consultation undertaken during the Phase I
assignment, a recommended specific alignment for the Stage 2 transitway was developed.  In
Appendix A, an overview drawing of the recommended alignment is shown in Figure 2, with more
detailed alignment drawings shown in Figures 14a, 14b, 14c, and 14d.

The recommended alignment extends the Southwest Transitway from the south limit of the Stage 1
transitway near Pembina Highway and Jubilee Avenue through the Parker/Hydro Corridor to the
intersection of the CN Letellier right-of-way at Markham Road.  A transitway alignment between the
CN Letellier subdivision and Investors Group Field/University of Manitoba is recommended via
Southpark Drive and the University of Manitoba’s Southwood lands.

The recommended alignment for Southwest Transitway - Stage 2 component of the SWT2-Pembina
Underpass project includes:

• A new Transitway Bridge over Pembina Highway;

• New Transitway Underpasses of CN Wye Tracks at the CN Portage Junction;

• A signalized at-grade intersection in the Parker lands at Georgina Street;

• A new Transitway Overpass of McGillivray Boulevard;

• A signalized at-grade intersection at Clarence Avenue;

• A signalized at-grade intersection at Chevrier Avenue;

• A Transitway Tunnel beneath the CN Letellier rail line and spur lines (Letellier Tunnel);

• A new Transitway Bridge over Bishop Grandin Boulevard;

• A new CN Rail Bridge over Bishop Grandin Boulevard;

• A signalized at-grade intersection at Chancellor Drive;

• A signalized at-grade intersection at Markham Road;

• A reconstruction of Southpark Drive between the CN Letellier right-of-way and Pembina
Highway (with a “complete street” design that incorporates pedestrian, cycling, transit, and
automobile functions);

• A new signalized intersection at Southpark Drive and Pembina Highway; and,

• An alignment through the University of Manitoba’s Southwood lands developed in
collaboration with the University.  Note that, while the long-term alignment will employ
transit-only curb lanes in a future four-lane roadway through the Southwood lands, the
SWT2-Pembina Underpass project includes an interim transit-only roadway for use until such
time as the four-lane roadway is constructed.
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Existing Agreements

Existing agreements that are relevant to the Southwest Transitway include one between the City of
Winnipeg and CN regarding the City’s use of the CN Letellier Subdivision for a “busway”, and lease
agreements on lands owned by Manitoba Hydro within or near the specified alignment for Stage 2 of
the Southwest Transitway.

On October 13, 1994, the City and Canadian National Railway Company (CN) concluded an
agreement regarding an exchange of properties required for certain of the City’s urban transportation
projects, including the Southwest Rapid Transit Corridor.

The agreement requires that CN lease to the City, for purposes of a transit corridor, lands in the
eastern half of the Letellier subdivision between the north limit of the subdivision (at its intersection
with the CN mainline at Portage Junction) and Bison Drive (the lands are referred to as the “Letellier
Corridor Lands”).  With a term of 99 years that commenced on January 1, 1990, the lease must be
executed within 180 days after receipt by CN of notice from the City that possession is required, and
vacant possession and control of the Letellier Corridor Lands must be delivered to the City by CN
upon completion of the westerly relocation of the Letellier tracks within 24 months of the said notice.

Based on the recommended transitway alignment, only the section of the Letellier Corridor Lands
between a point south of the Letellier Tunnel and Markham Road is required for the Southwest
Transitway – Stage 2 project.

Within the Manitoba Hydro right-of-way in the north-south portion between Parker Avenue and Bishop
Grandin Boulevard, there are approximately ten lease agreements between Manitoba Hydro and
private interests for use of Manitoba Hydro land for parking or outdoor storage purposes.  Manitoba
Hydro has indicated that, while the existing leases can be re-negotiated or terminated to
accommodate transitway requirements, the City would be required to indemnify Manitoba Hydro for
any costs, claims, and damages that might arise against Manitoba Hydro resulting from the re-
negotiation or termination of these leases.

There is an existing agreement between Manitoba Hydro and the City for use of a portion of the
Manitoba Hydro right-of-way for the off-leash Brenda Leipsic Dog Park.  During the development of
the functional design for the transitway, a relocation of the dog park within the Manitoba Hydro right-
of-way was identified.  Further consultation with the Parks and Open Space Division of the Public
Works Department and Manitoba Hydro will be required during final design to determine how
requirements for the dog park might be accommodated by the project.

Investigations with Major Institutional Stakeholders

During the functional design study, extensive consultation was undertaken with CN, Manitoba Hydro,
and the University of Manitoba to ensure that the recommended transitway alignment is compatible
with existing and planned rail and hydro infrastructure and with the University’s development plans.

Discussions with CN focused on the development and review of the rail works required to
accommodate the SWT2-Pembina Underpass project and on the planned PPP procurement.

Consultations with Manitoba Hydro identified vertical and horizontal buffers around towers/lines to
comply with safety and maintenance requirements, reviewed future development plans for
transmission lines in the hydro corridor, and determined “early works” that Manitoba Hydro is to
undertake to relocate certain hydro lines prior to construction of the transitway on the recommended
alignment.

Consultations were undertaken with the University of Manitoba to determine the integration of the
transitway on lands currently owned by the University.  The major issues included the alignment of
the transitway and active transportation path through the Southwood Lands (former golf course
property acquired by the University for long-term development), the conceptual design of a major
transit terminal to service events at Investors Group Field, the on-street routing of rapid transit service
on the University’s Fort Garry campus, the location of an on-campus bus staging area at the end of
the rapid transit route path, and the locations of transit stations/stops on University lands.

Deep Utilities Investigation

Based on the deep utilities investigation, the recommended alignment for the transitway does not
require relocation of the existing Branch II Aqueduct or of the Fort Garry-St. Vital (FGSV) Feedermain.
Anticipated changes to soil covers over top of the pipelines are limited to landscaping and drainage
improvements and are not anticipated to negatively impact either of the pipelines. However, several
pipeline load protection structures and casings must be constructed to accommodate the
repositioning of the CN Letellier rail track and spur lines (CN North Spur Line (WC07 to Manitoba
Hydro) and CN South Spur Line (WC21 to Harris Transport)). The repositioning of CN Letellier rail
track over the Lot 16 Drain does not meet CN’s pipeline crossing requirements, and either a
relocation of the Lot 16 Drain or a bridging structure for the rail track will be required.

Geotechnical Assessment

A geotechnical investigation program consisting of six test holes was completed in January 2014 to
supplement the information gathered from 12 test holes drilled in December 2011 for the Pembina
Underpass project. The encountered subsurface condition is typical of the Winnipeg area and
generally consists of glacio-lacustrine clay deposit over till over limestone bedrock.

Design and construction approaches used for the Fort Rouge tunnel of Stage 1 of the Southwest
Transitway can be adopted with the necessary modifications for the Letellier Tunnel. Technical
aspects including, but not limited to, excavation proximity to the existing tracks, temporary shoring
system, excavation stability, ground displacement and performance monitoring were successfully
addressed in Fort Rouge tunnel construction and can efficiently be applied to this project.

Groundwater control and aquifer depressurization requirements may arise for deep excavations below
elevation 224 to 225 m. Raft foundations can be designed to support the Letellier Tunnel. Aspects of
soil rebound, settlement and heave need to be carefully considered in the design and in construction
staging.

Based on the available information, driven steel H piles are the most cost efficient pile type to support
the proposed transitway structures at McGillivray and at Grandin Bishop. Pile dynamic monitoring is
recommended to verify design assumptions and confirm mobilized pile capacities during construction.

Shallow foundation and friction piles can be designed to support lightly loaded structures.

MSE wall system is identified as a feasible soil retention system for fill application at bridge
approaches. External stability concerns call for the use of light weight fill which is expected to be
significant in the vicinity of the bridge abutments. Reinforced concrete wall is identified as a feasible
system at tunnel approaches.
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Subgrade preparation includes removal and replacement of silt layers, if encountered, and
compaction of the subgrade surface. Plain dwelled concrete pavement section comparable to a
standard pavement section used for heavily trafficked streets in the City of Winnipeg is expected to
perform satisfactorily for this project.

While the existing cut slopes at Bishop Grandin Boulevard can be maintained, stabilization measures
including the use of light weight fill, crest unload, and surface and internal drainage improvement will
be required.

Environmental Assessment

The Southwest Transitway – Stage 2 project is considered a Class 2 Development under the
requirements of the Manitoba Environment Act, and therefore requires submission of an
Environmental Impact Statement (EIS) and approval by Manitoba Conservation and Water
Stewardship (MCWS) to obtain an Environment Act License (EAL).

Under the Canadian Environmental Assessment Act (CEAA) 2012, the project does NOT require
review or approval by the Canadian Environmental Assessment Agency.

The EIS was submitted to MCWS in April 2014 in a report entitled “City of Winnipeg Southwest Rapid
Transit Corridor – Stage 2:  Environmental Review and Assessment”.  On December 18, 2014, the
City of Winnipeg was issued Environmental Act License No. 3121 by MCWS for the Southwest
Transitway – Stage 2 project.

Functional Design Elements

Transitway Runningway Design
Distinct types of cross-section are recommended for different sections of the transitway.  These
include an urban cross-section, a rural cross-section, a tunnel/underpass cross-section, a cross-
section for Investors Group Field Station, and various cross-sections for transitway connections to
the street system.

An urban cross-section is recommended for the following sections of the transitway:

• Through all transitway stations;

• Between the southern limit of the Stage 1 transitway and the Transitway Underpasses of the
CN Wye Tracks;

• Through the Transitway Underpasses of the CN Wye Tracks;

• On the Transitway Overpass of McGillivray Boulevard; and,

• Between the Letellier Tunnel and Markham Road.

A rural cross-section is recommended for the following sections of the transitway:

• Between the Transitway Underpasses of the CN Wye Tracks and Parker Station;

• Between Parker Station and McGillivray Station;

• Between McGillivray Station and the Transitway Overpass of McGillivray Boulevard;

• Between the Transitway Overpass of McGillivray Boulevard and Clarence Station;

• Between Clarence Station and Chevrier Station; and,

• Between Chevrier Station and the Letellier Tunnel.

A tunnel/underpass cross-section is recommended for:

• Transitway Underpasses of the CN Wye Tracks at Portage Junction; and,

• Letellier Tunnel.

The recommended cross-section at Investors Group Field Station includes:

• Central platform connected to Investors Group Field by an overhead pedestrian walkway; and,

• Four lanes on each of north and south sides of the platform (three passenger loading lanes,
one bus circulation lane).

Transitway connections to the street system are to be provided at Beaumont Street, Georgina Street,
Willson Place (for Park and Ride users), Seel Avenue, Waller Avenue (for Park and Ride users),
Clarence Avenue, Chevrier Boulevard, Chancellor Drive, Southpark Drive, Markham Road, and
University Crescent.

The pavement designs for the transitway are based on American Association of State Highway and
Transportation Officials (AASHTO) guidelines, but modified to reflect bus operations volumes, loaded
bus axle weights, geotechnical information, local best practices, constructability, and experience
gained during the Southwest Transitway - Stage 1 project.  In particular, local soil conditions for the
Stage 2 project require pavement structures deeper than those outlined in the AASHTO guidelines.
This will result in an increased drainable sub-base to keep moisture levels low, to reduce
susceptibility to frost, and to maintain structure strength.

Three different types of pavement design are used for different sections of the transitway.  These
include a concrete pavement structure for the runningways, station lanes, and transitway connections
to the street system, a concrete pavement structure for the Letellier Tunnel, and an asphalt pavement
structure for parking lots.

Stations
On the high speed portions of the transitway, stations are spaced at intervals of approximately 0.5 to
1.0 km.  Within this range, stations are located to provide convenient pedestrian access from nearby
developments (both existing and proposed ones), to enable efficient bus access/egress to/from the
street system at various points along the transitway, and to provide opportunities for Park and Ride
facilities at strategic sites.

On the lower speed portions of the transitway, such as on the University of Manitoba lands, stations
are located at shorter intervals of 300 to 500 m to provide good integration of the rapid transit service
with the adjacent high-density land uses.

It is recommended that Stage 2 of the Southwest Transitway include seven new stations along the
transitway, a stop in each direction on Southpark Drive immediately west of Pembina Highway, a new
station or stops in the Southwood lands (to be built in conjunction with future development), a new
event-day station at Investors Group Field, upgrades of existing stops on the University of Manitoba
campus, and a major upgrade of the University of Manitoba Station on Dafoe Road (including a new
bus staging area near the east end of Dafoe Road).

The functional design includes general layouts for typical stations for the transitway.  The final
designs for the stations are to be based on these layouts and are to use a set of components and
materials that are consistent and compatible with those used in the stations for Stage 1 of the
Southwest Transitway.
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For those sections of the rapid transit routes that operate on-street with other traffic, new or upgraded
stops are recommended to be implemented based on designs typically used for Winnipeg Transit’s
Bus Stop Upgrade Program.

Park and Ride, Kiss and Ride
Park and Ride facilities are proposed on the west side of the transitway at McGillivray Station
(approximately 700 parking spaces) and at Clarence Station (approximately 400 parking spaces) to
accommodate commuter travel to/from downtown, commuter travel to/from the University of
Manitoba, and travel to/from events at Investors Group Field.  These facilities are to include paved
parking lots, electrical plugs for block heaters in designated areas, prominent identification signage,
prominent wayfinding and conditions of use signage, and improvements to connecting streets to
enable convenient vehicular access and egress.

Kiss and Ride facilities, designed to accommodate passengers making a mode change between rapid
transit and automobile passenger to complete their trips, are recommended at Parker Station (off-
street), McGillivray Station (off-street), Clarence Station (off-street), Chancellor Station (on-street)
and Markham Station (on-street).  At Chevrier Station and Plaza Station, opportunities for Kiss and
Ride have not been identified due to lack of sufficient space at the station or area plans in the vicinity
of the station not yet being finalized.

Bus Staging Areas
Bus staging areas are required at McGillivray Station and on the Fort Garry Campus of the University
of Manitoba.

The bus staging area at McGillivray Station is required to position standby buses for insertion into
regular rapid transit service in either the northbound or southbound direction, to position standby
buses for insertion into southbound service for events at Investors Group Field, to provide a
turnaround loop to short-turn regular southbound rapid transit buses, and to provide a turnaround
loop to short-turn northbound buses operating from Investors Group Field following events at the
stadium.

To support its development plans, the University of Manitoba has indicated that two-way transit
service is preferred on the portion of Dafoe Road east of University Crescent.  To enable two-way
operation, a new bus staging area (with a capacity for 12 bus layover spaces) is required at the east
end of Dafoe Road.

Street Connections, At-Grade Intersections, and Transit Priority Measures
Connections between the transitway and the street system are required at the following locations to
permit transit routes operating on the transitway to be “through-routed” to/from their various
destinations in southwest Winnipeg:

• Parker Station with Beaumont Street;

• Parker Station with Hurst Way/Wilkes Avenue/Sterling Lyon Parkway;

• McGillivray Station with Seel Avenue;

• Clarence Station with Clarence Avenue;

• Chevrier Station with Chevrier Boulevard;

• Chancellor Station with Chancellor Drive;

• Transitway with Southpark Drive;

• Markham Station with Markham Road; and,

• IGF Station with University Crescent.

To provide for the street connections, new at-grade intersections between the transitway and the
street system are required at:

• Beaumont Street (at Parker Station);

• Georgina Street (at Parker Station);

• Seel Avenue (at McGillivray Station);

• Clarence Avenue (near Clarence Station);

• Chevrier Boulevard (near Chevrier Station);

• Chancellor Drive (at Chancellor Station);

• Southpark Drive;

• Markham Road (at Markham Station);

• Markham Road (in Southwood Lands); and,

• University Crescent/Dysart Road (near Investors Group Field (IGF) Station).

In addition, alterations are required at the following existing at-grade intersections to accommodate
the planned rapid transit route paths:

• Southpark Drive at Pembina Highway (reconfigured intersection, new traffic signals with
transit signal priority); and,

• Markham Road at Pembina Highway (lengthened northbound left turn storage lane, revisions
to signal timing to accommodate eastbound right and northbound left movements by buses).

New traffic signals, incorporating transit signal priority, are required at the following new at-grade
intersections of the transitway:

• Georgina Street;

• Clarence Avenue;

• Chevrier Boulevard;

• Chancellor Drive;

• Markham Road (at Markham Station); and,

• University Crescent/Dysart Road (for bus access/egress to/from IGF Station)

At the Chancellor Drive and Markham Road intersections, the transitway crossing of the street system
is in close proximity to the CN Letellier track.  Flashing warning signals currently operate at these rail
crossings to stop on-street eastbound and westbound traffic and pedestrians while a train passes.
New CN/City of Winnipeg signals will be required to stop on-street eastbound/westbound traffic,
pedestrians, and southbound transitway buses intending to turn right from the transitway onto either
Chancellor Drive or Markham Road when a train is passing.
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Grade Separations and Structures
The following grade separation structures are required for the SWT2-Pembina Underpass project:

• CN Rail Bridge over Pembina Highway and Active Transportation (AT) Path Tunnel under
Jubilee Ramp;

• Transitway Bridge over Pembina Highway;

• Transitway Underpass of CN Wye Track (CN Letellier);

• Transitway Underpass of CN Wye Track (WC02 Spur);

• Transitway Overpass of McGillivray Boulevard;

• Letellier Tunnel;

• Transitway Bridge over Bishop Grandin Boulevard; and,

• CN Letellier Rail Bridge over Bishop Grandin Boulevard and retaining wall south of Bishop
Grandin Boulevard.

For geographic context, in Appendix A, Figure 2 shows the general locations of the grade separation
structures in relation to the recommended transitway alignment, and Figures 38, 39, 40, and 41
show more detailed location plans for the individual structures.

Land Drainage
The proposed land drainage design considers both the Southwest Transitway – Stage 2 and the
Pembina Highway Underpass components of the SWT2-Pembina Underpass project.

The drainage concept for the Southwest Transitway – Stage 2 Project was developed in consideration
of existing and planned alignments for Manitoba Hydro and CN infrastructure, of the existing locations
of the  Branch II Aqueduct and Fort Garry Feedermain, and of the transitway’s structures, grade
separations, stations, and street connections..

The drainage concept consists of a combination of new land drainage sewers and ditches along the
Southwest Transitway which will drain into existing adjacent land drainage systems. This is standard
design practice provided that an analysis has been carried out to show that there is no increase in the
peak flow rate to the existing sewers. The adjacent systems include D’Arcy Drive, the University of
Manitoba Southwood Lands, Lot 16 Drain, Riviera Crescent, Somerset Avenue and Parker Retention
Pond. The proposed pond is part of a separate on-going project, the Cockburn and Calrossie
Combined Sewer Relief Works, and has been included in the list of adjacent systems as drainage
along Parker Avenue will be routed east toward the pond via ditches.  It is also proposed that runoff
at the Transitway Underpasses of the CN Wye tracks be pumped into the pond.

With the exception of a few sections near stations where 400 to 600 mm diameter land drainage
sewers (LDS) is required, ditching is proposed along the Southwest Transitway between Parker
Avenue and Chevrier Boulevard.  Drainage near the Letellier Tunnel is restricted because of numerous
conflicts and consists of LDS (ranging from 375 to 750 mm diameter).  Between Bishop Grandin
Boulevard and Markham Road/IGF Station, a new LDS system is proposed with diameters ranging
from 750 mm near IGF Station to 900 mm along the transitway and 1050 mm downstream to a tie-in
to the existing D’Arcy Drive system.  Depending on future development in the Southwood lands, it
may be possible to develop a more optimal drainage plan for the section of the transitway between
the CN Letellier right-of-way and IGF Station.

The at-grade drainage design is based on a 5-year MacLaren storm rainfall in accordance with City
of Winnipeg design standards. The drainage design for the underpass/tunnel areas is based on a
target 50-year MacLaren rainfall total capacity. Due to the flow restriction into the adjacent land
drainage sewer systems, the majority of the ditches along the transitway are designed to provide the
necessary storage capacity to handle a 100-year MacLaren rainfall.  Two pumping stations, at the
Letellier Tunnel and at the Transitway Underpasses of the CN Wye Tracks, are included as part of the
land drainage concept.

Railway Works
The SWT2-Pembina Underpass project requires that the following railway works be undertaken:

• The construction of the new CN Rail Bridge over Pembina Highway that accommodates three
existing tracks, a future fourth track, and, on the south side of the bridge, an improved
service road;

• The demolition of the existing CN Bridge over Pembina Highway, including all existing
retaining walls;

• The relocation of existing tracks within the CN Rivers subdivision to align with the new CN
Rail Bridge over Pembina Highway;

• The construction of new transitway underpasses of the CN Wye tracks at Portage Junction;

• The relocation of the two existing wye tracks at Portage Junction to the transitway underpass
structures;

• The relocation of the wye tracks at Portage Junction to align with the relocated CN Rivers
tracks;

• The construction of the Letellier Tunnel beneath the CN Fort Garry Industrial Leads and the
CN Letellier track (requires temporary shoofly to accommodate construction of the tunnel);

• The realignment of two CN Fort Garry Industrial Leads tracks (WC07 and WC21);

• The construction of a new CN Letellier Rail Bridge over Bishop Grandin Boulevard parallel and
immediately west of the existing rail bridge over Bishop Grandin;

• The demolition of the existing CN Letellier Rail Bridge over Bishop Gandin Boulevard (a new
Transitway Bridge over Bishop Grandin Boulevard is to be constructed in the current location
of the existing rail bridge); and,

• The westerly relocation of existing track, signals and switches within the CN Letellier right-of-
way between the south end of the Letellier Tunnel and a point south of Markham Road.

Within the Letellier right-of-way between the Letellier Tunnel and a point south of Markham Road, the
relocated track is to be offset 5.7 m to the west of its existing alignment and a CN service road is to
be positioned adjacent to the west side of the relocated track.  New traffic signals, integrated with
railway warning devices, are to be installed at Chancellor Drive and at Markham Road where these
streets intersect the transitway and the Letellier track.

Under an existing agreement with the City of Winnipeg, there is a private vehicle crossing of the
Letellier track in the vicinity of Plaza Station.  This vehicle crossing is to be removed and replaced
with an alternative pedestrian/cycling facility that links Plaza Station with the west side of the track.
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Utilities
The project requires removal/relocation of hydro infrastructure (including transmission,
communication, and distribution lines) along the transitway alignment.  Extensive consultation with
Manitoba Hydro has been undertaken to develop a plan of hydro-related work that accommodates the
project and the safety, maintenance, and long range planning needs of Manitoba Hydro.

New street lighting and cabling is required throughout the entire length of the transit corridor, in all
adjacent parking lots, and along new transitway connections to the street system.  In addition,
existing street lighting where the transitway intersects the street system will be reconfigured.

The transitway alignment crosses three existing natural gas distribution lines:  A 200 mm line along
Chevrier Boulevard, a 50 mm line along Chancellor Drive, and a 50 mm line along Markham Road.
These lines will be required to be lowered where the transitway crosses them.

For lines owned by MTS, Shaw, Telus, and TeraSpan, there are various underground and overhead
lines that will require relocation.  The Pembina Trails School Division has an existing underground
fibre optic line that crosses the transitway alignment at Seel Avenue and will be required to be
lowered.

Active Transportation (AT)
The existing active transportation path adjacent to the Stage 1 transitway is to be extended along the
Stage 2 transitway.  It is to have a sufficient width to accommodate commuter cyclists, recreational
cyclists, and pedestrians, with separate lanes for each of cyclists and pedestrians; to connect with
existing and planned paths in the active transportation network at several locations along the
transitway; to include  signal activation by cyclists/pedestrians where the path crosses streets at
intersections controlled by traffic signals; to be included in transitway underpass, overpass, and
bridge structures; to connect directly to all stations; and to be served by bicycle storage facilities at
each station.

Station and Pathway Lighting, Landscaping, Aesthetics, Fencing, Noise Attenuation
While regular street lighting will be installed throughout the length of the transitway, additional lighting
is required in station areas and along portions of the active transportation pathways where the
transitway street lights do not provide sufficient illumination.

The landscaping and aesthetic design is to be consistent with landscaping and aesthetic treatments
(including use of rapid transit logo and colours) for Stage 1 of the Southwest Transitway.

The City of Winnipeg has an agreement with Manitoba Hydro to lease land within the Manitoba Hydro
right-of-way for the purposes of an off-leash dog park.  As the alignment for Stage 2 of the transitway
traverses through the existing Brenda Leipsic Dog Park, a reconfiguration of the dog park will be
necessary if the City and Manitoba Hydro determine that a dog park is to be maintained within the
Manitoba Hydro right-of-way.

Fencing required for the transitway includes a decorative stainless steel fence (incorporating the rapid
transit logo) mounted on the median barrier in stations, decorative fencing between stations and the
rail track within the CN Letellier right-of-way, standard fencing between the dog park and the
transitway, standard fencing between the transitway runningway and the rail track within the CN
Letellier right-of-way, and standard fencing adjacent to the retaining walls of the Letellier Tunnel.

A noise attenuation wall is required to reduce the noise impacts of freight train operations for
residents of Waverley Heights.  The noise attenuation wall, of concrete construction and
incorporating appropriate aesthetics, is to be located on the west property line of the City’s
feedermain easement between the north end of the residential area (opposite Lake Village Road) and
a point south of Markham Road.

Communications and Safety Systems
The following systems are required for the Southwest Transitway:

• Electronic BUSwatch displays signs;

• Bus Arrival Warning System;

• Closed Circuit TV system at stations and at strategic points on the transitway; and,

• Bus Operations Message Display Signs at strategic points on the transitway.

The BUSwatch and Bus Arrival Warning Systems for Stage 2 of the transitway are to be procured as
part of the SWT2-Pembina Underpass project.  While the Closed Circuit TV system and Bus
Operations Message Display Signs will be separate City initiatives, the necessary conduit for these
systems is to be installed as part of the SWT2-Pembina Underpass project.

Transit and Traffic Operational Requirements
Services for lane painting, roadway signage, traffic signaling, transit signal priority, special
operational signage, and systems integration for BUSwatch, CCTV, and Bus Operations Message
Display Signs will need to be coordinated with City departments.

Property Requirements

A map of property requirements for the SWT2-Pembina Underpass project is contained in
Appendix O.  Of the approximate 336,000 square metres required for the SWT2-Pembina Underpass
project, approximately 20% is to be acquired from CN, 53% is to be acquired or leased from
Manitoba Hydro, 25% is to be acquired from private interests, and 2% is to be acquired from the
University of Manitoba for public right-of-way within the Southwood lands.

Construction Sequencing Considerations

The SWT2-Pembina Underpass project is planned to be delivered through a Public Private Partnership
(PPP).

The RFQ/RFP and Project Agreement phases of the PPP procurement are expected to be completed
by the first quarter of 2016 with detailed design and construction planned over the 2016 – 2019
period.  Following testing, commissioning and staff training after completion of transitway
construction, rapid transit service is planned to commence in the spring of 2020.

To enable the start of construction in 2016, the relocation of an existing transmission line within the
Manitoba Hydro corridor (referred to as “early works”) is required to be completed by Manitoba
Hydro by the spring of 2016.

The final schedule for detailed design and construction will be developed by the successful PPP
consortium in collaboration with the City.  In developing the schedule, however, the high modal split
for events at Investors Group Field will require that IGF Station and transit access between IGF Station
and Pembina Highway be constructed as soon as possible and that passenger platforms and Park
and Ride lots at McGillivray and Clarence Stations be built at the earliest opportunity (even in advance
of runningway construction) to enable use by special transit service for events at Investors Group
Field.
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The traffic congestion on Pembina Highway that will result during the construction of the new CN
Bridge over Pembina Highway, the Transitway Bridge over Pembina Highway, the widening of
Pembina Highway, and associated drainage works will require that a rapid transit routing alignment
be used to provide reliable service during construction.  Such an alignment could include a
combination of on-street operation, on-street transit priority measures, and transitway runningway
segments between structures built prior to the completion of the structures.

Public Engagement Program

A public engagement program was undertaken to assist with the development of the functional design
for the transitway.  The program was designed to comply with basic public engagement principles of
early, regular, and integrated involvement of key stakeholders and the general public throughout the
development of the functional design.

The consultation program was carried out as a two-round process over a period of five months
between October 2013 and February 2014.  The full “Public Engagement Report” for the Southwest
Transitway – Stage 2 project, prepared by Landmark Planning & Design Inc., is attached in
Appendix P and describes the consultation methodology and project inputs received for both rounds
of the consultation program.

The focus for stakeholder feedback was specifically directed towards the transitway alignment for
Stage 2 that had previously been approved by City Council.  A substantial amount of useful, project-
relevant feedback was received and integrated into decision-making by the functional design team.
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1

Notice to Respondents to Southwest Rapid Transitway (Stage 2) and Pembina Highway Underpass Project

The functional designs for the Southwest Rapid Transit (Stage 2) and Pembina Highway Underpass project that are described in this report were prepared to generally accepted City of Winnipeg standards.  In the preparation of
proposals, the information in this report is to be used as a guide only.  All designs included in proposals and all required approvals are the responsibility of the proponent.

1.0 Introduction

Stage 1 of the Southwest Transitway, the initial phase of the City of Winnipeg’s rapid transit network,
was constructed during 2009-2011.  The Stage 1 Transitway (3.6 km in length, located between
downtown and Pembina Highway & Jubilee Avenue, with four highly developed stations at Harkness,
Osborne, Fort Rouge, and Jubilee) opened for service in April 2012 and is used by a BRT network of
13 routes, providing fast, frequent, reliable service throughout the day on all days of the week.  Rapid
transit routes access the transitway at four locations to provide trips without transfer for most
passengers travelling between the southwest part of the City and downtown.

The City’s next rapid transit project is Stage 2 of the Southwest Transitway.  This project will extend
the transitway southerly from Pembina Highway & Jubilee Avenue to the University of Manitoba using
land within Manitoba Hydro and CN Rail rights-of-way for most of its alignment.  This alignment,
recommended in the Southwest Rapid Transit Stage 2 Alignment Study completed and subsequently
approved by City Council in 2013, provides an opportunity to deliver rapid transit service directly to
the University of Manitoba, downtown, and several neighbourhoods in the southwestern and western
parts of the city.

This report documents work for an assignment for Phase I – Functional Design of Stage 2 of the
Southwest Transitway awarded to Dillon and its sub-consultants (AECOM, McGowan Russell Group,
and Landmark Planning & Design Inc.) for City of Winnipeg RFP 685-2013.

This Functional Design Report describes the recommended transitway alignment, summarizes
background investigations (existing agreements, major institutional stakeholder consultations, deep
utilities analysis, geotechnical assessment, and environmental assessment), fully documents the
functional design analysis, includes all functional design drawings, identifies property requirements,
outlines construction sequencing considerations, and summarizes stakeholder and public
consultation undertaken for the Phase I work.
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Recommended Transitway Alignment

Conceptual Transitway Alignment Recommended by the Southwest Rapid Transit
Corridor Stage 2 Alignment Study

As shown in Figure 1, the conceptual alignment 1B through the Parker/Hydro Corridor, as
recommended in the Southwest Rapid Transit Stage 2 Alignment Study (2013) and as adopted by
City Council, included a southerly extension of the transitway from the south limit of the Stage 1
transitway near Pembina Highway & Jubilee Avenue to the intersection of the CN Letellier right-of-
way at Bison Drive near Pembina Highway & Bison Drive.

In addition, the study outlined four alignment options, without recommendation, for the transitway
between the CN Letellier subdivision and Investors Group Field/University of Manitoba:

• U1 - Via Bison, Chancellor Matheson;

• U2 - Via Markham, University Crescent;

• U3 - Via Thatcher, University Crescent; and,

• U4 - Via Pembina Jug handle, University Crescent.

Recommended Specific Alignment for Stage 2 Transitway

Overview of Specific Alignment

Based on extensive planning, analysis, and stakeholder consultation undertaken during the Phase I
assignment, a recommended specific alignment for the Stage 2 transitway was developed.  An
overview drawing of the recommended alignment is shown in in Figure 2.

The recommended alignment extends the Southwest Transitway from the south limit of the Stage 1
transitway near Pembina Highway & Jubilee Avenue through the Parker/Hydro Corridor to the
intersection of the CN Letellier right-of-way at Markham Road.  A transitway alignment between the
CN Letellier subdivision and Investors Group Field/University of Manitoba is recommended via
Southpark Drive and the University of Manitoba’s Southwood lands.

The recommended alignment for Stage 2 includes:

• A new Transitway Bridge over Pembina Highway1;

• New Transitway Underpasses of CN Wye Tracks at the CN Portage Junction;

• A signalized at-grade intersection in the Parker lands at Georgina Street;

• A new Transitway Overpass of McGillivray Boulevard;

• A signalized at-grade intersection at Clarence Avenue;

• A signalized at-grade intersection at Chevrier Avenue;

1 In conjunction with the Southwest Transitway – Stage 2 project, Pembina Highway is to be widened at the Jubilee
Underpass.  To accommodate an additional northbound lane on Pembina Highway, the existing CN Bridge over Pembina
Highway will be replaced by a new and longer rail bridge at a location north of the existing rail bridge.

• A Transitway Tunnel beneath the CN Letellier rail line (Letellier Tunnel);

• A new Transitway Bridge over Bishop Grandin Boulevard2;

• A new CN Rail Bridge over Bishop Grandin Boulevard;

• A signalized at-grade intersection at Chancellor Drive;

• A signalized at-grade intersection at Markham Road;

• A reconstruction of Southpark Drive between the CN Letellier right-of-way and Pembina
Highway (with a “complete street” design that incorporates pedestrian, cycling, transit, and
automobile functions);

• A new signalized intersection at Southpark Drive & Pembina Highway; and,

• An alignment through the University of Manitoba’s Southwood lands developed in
collaboration with the University.  Note that, while the long-term alignment will employ
transit-only curb lanes in a future four-lane roadway through the Southwood lands, the
SWT2-Pembina Underpass project includes an interim transit-only roadway for use until such
time as the four-lane roadway is constructed.

This recommended specific alignment differs from the conceptual alignment recommended in the
Southwest Rapid Transit Stage 2 Alignment Study in two major respects:

1. The southern limit of the Stage 2 transitway is at Markham Road rather than at Bison Drive.
This is recommended for the following reasons:

a. The current and future levels of traffic congestion at the Pembina Highway/Chancellor
Matheson Road/Bison Drive intersection and the proximity of that intersection to the CN
Letellier right-of-way at Bison Drive would make bus access/egress to/from the
transitway at Bison Drive operationally difficult and subject to significant delays;

b. Transit users travelling to/from Victoria General Hospital would be better served by rapid
transit routes accessing the street system at Markham Road rather than at Bison Drive;
and,

c. The University of Manitoba expressed a preference that rapid transit routes not use the
Bison Drive – Chancellor Matheson path to access the campus.

2. The transitway alignment between the CN Letellier subdivision and Investors Group
Field/University of Manitoba is via Southpark Drive and the University’s Southwood lands
rather than via one of the four identified conceptual options.  This is recommended for the
following reasons:

a. Of the four conceptual options:

i. U1 - Via Bison Drive and Chancellor Matheson was not preferred by the
University due to its inconsistency with long-term plans for Chancellor Matheson
Road;

2 As part of the Southwest Transitway – Stage 2 project, a new Transitway Bridge over Bishop Grandin Boulevard is to be
sited in the location of the existing CN Letellier rail bridge.  Consequently, a new CN Rail Bridge over Bishop Grandin
Boulevard will be constructed parallel to and immediately west of the existing rail bridge.
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ii. U2 - Via Thatcher and University Crescent would require costly acquisition of
major built properties west of Pembina Highway; and,

iii. U4 - Via Pembina Jug handle and University Crescent was not preferred by the
University or by Winnipeg Transit due to physical constraints and the high level
of traffic congestion on that path.

b. Although the U3 alignment via Markham Road was considered the most feasible of the
four conceptual options, it would result in congested bus movements on Markham Road
between the CN Letellier right-of-way and Pembina Highway and through the skewed
Markham Road and Pembina Highway intersection;

c. The use of the Southpark Drive alignment for rapid transit routes operating to the
University in combination with the use of Markham Road for rapid transit routes destined
to Fort Richmond, St. Norbert, Richmond West and South Pointe would distribute bus
operations through two intersections (i.e., University-oriented routes via the Southpark
Drive & Pembina Highway intersection, Fort Richmond and St. Norbert routes via the
Markham Road & Pembina Highway intersection) rather than through a single
intersection at Markham Road & Pembina Highway.  This will result in better operation of
the intersections and improved on-time performance for rapid transit service; and,

d. In comparison to the Markham Road alignment, the Southpark Drive alignment would
improve rapid transit coverage through the University’s planned Southwood development,
and would address concerns of the residents of the condominium complex immediately
south of Markham Road and east of Pembina Highway about the proximity of the
transitway to their homes.

The remainder of this section documents the design constraints, analysis, and recommended
specific alignment for each section of the Stage 2 transitway.

Transitway Bridge over Pembina, Underpasses of Wye Tracks of CN Letellier Subdivision

In a report prepared for the City, Preliminary Engineering Study for Upgrading the Pembina Highway
Underpass (2013), the recommended Option 3 included:

• Widening of Pembina Highway through the Jubilee Avenue Underpass to include three
northbound and three southbound lanes;

• Replacement of the existing CN bridge with a new bridge on a new alignment north of the
existing bridge;

• New active transportation facilities on both sides of Pembina Highway;

• A new active transportation tunnel beneath the west ramp of the Jubilee Overpass;

• Construction of a land drainage sewer and pump station;

• A new transitway/active transportation bridge over Pembina Highway; and,

• New transitway/active transportation underpasses of the CN Wye Tracks at the CN Portage
Junction.

The alignments of these facilities are shown in Figure 3 and it is recommended that they be retained
and included in SWT2-Pembina Underpass project that includes the Southwest Transitway – Stage 2,
the Pembina Highway Underpass, and associated land drainage works.

The relative merits of underpass and tunnel options for the grade separations of the wye tracks were
assessed.  While the tunnel option would require less land to be acquired from CN, it would be more
costly to construct and would require an at-grade diversion of the active transportation path across
the railway tracks.  The underpass option would permit the active transportation path to be grade-
separated from railway tracks and to be constructed adjacent to the transitway through the
underpass.  CN has indicated that its property needs can be accommodated with the underpass
option.

Based on these considerations, the recommendation of the preliminary engineering study for
underpasses of the wye tracks was confirmed.

Alignment through Parker Lands West of Stage 1 Transitway

The specific alignment of the transitway through the Parker lands was developed within the context of
a complex set of design constraints, including:

• Multiple public and private property ownerships in the area (City of Winnipeg, Manitoba
Hydro, CN, GEM Equities, and others);

• Existing Manitoba Hydro transmission, distribution and communications lines;

• Future planned Manitoba Hydro transmission lines;

• A planned land drainage retention pond to be constructed by the City at the east end of the
Parker lands as part of an on-going project separate from the SWT2-Pembina Underpass
project, the Cockburn and Calrossie Combined Sewer Relief Works;

• The existing Brenda Leipsic Dog Park on land owned by Manitoba Hydro at the west end of
the Parker lands;

• Slope and grade requirements for the transitway on the west side of the underpass of the
westerly CN wye track (WC02) at the CN Portage Junction;

• Expectations of the Beaumont community about buffer distances between the transitway and
existing residential properties;

• Community concerns about project elements that might affect the amount of through-traffic
in the Beaumont community; and,

• Potential environmental issues in the undeveloped portions of the Parker lands.

The recommended alignment through the Parker lands, shown in the plan view in Figure 4 and in
cross-section in Figure 5, is characterized by the following:

• A location immediately adjacent to the City’s planned retention pond at the east end of the
Parker lands so that a minimum buffer of 30 m is provided between the transitway and
existing homes on Heatherdale Avenue;

• Siting of the transitway to minimize the displacement of existing treed areas in the Parker
lands;

• Siting of the transitway to accommodate existing and future locations for Manitoba Hydro
towers and lines between Daniel Street and Hurst Way (see cross-section in Figure 5 for
transitway alignment in relation to Manitoba Hydro infrastructure);
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• A transitway station (Parker Station) located immediately west of Beaumont Street to provide
convenient access to rapid transit service for residents of the Beaumont community and of a
future development planned in the Parker lands;

• A relocated Brenda Leipsic Dog Park at the west end of the Parker lands, including an
improved vehicular access and parking area for the dog park; and,

• An extension of the Stage 1 active transportation path along the Stage 2 transitway with
several connections to the existing active transportation network and adjacent developments;
note that sufficient space is provided for the path on the Transitway Bridge over Pembina
Highway and through the Transitway Underpasses of the CN Wye Tracks.

The recommended alignment through the Parker lands includes the following changes to the street
network:

• To provide for a transit feeder route connection between Parker Station and the Beaumont
community, a transit-only roadway extension of Beaumont Street from Parker Avenue to the
transitway at Parker Station is to be provided.  This transit-only roadway will include a single
lane in each direction to accommodate northbound and southbound buses;

• To provide for a transit routing link between Parker Station and areas west of Waverley Street,
to provide for an active transportation link between Parker Station and Waverley Street, to
provide for a traffic link between the Beaumont community and areas west of Waverley Street,
and to provide a Kiss and Ride facility at Parker Station:

a. A widening of Hurst Way from two lanes to four lanes between Waverley Street and a
point near the west end of the proposed Brenda Leipsic Dog Park;

b. A two-lane easterly extension of Hurst Way from a point near the west end of the
proposed Brenda Leipsic Dog Park and a point north of Parker Station;

c. A new north-south roadway, Georgina Street, between the end of the easterly extension
of Hurst Way and Parker Avenue that crosses the transitway at a signalized at-grade
intersection;

d. A new active transportation path, adjacent to Georgina Street and Hurst Way, between
Parker Station and Waverley Street;

e. An upgrade of Parker Avenue from a point approximately 110 m east of Beaumont Street
to Planet Street to accommodate bus operational requirements;

f. The closure of the portion of Hurst Way between a point near the west end of the
proposed Brenda Leipsic Dog Park and Parker Avenue; and,

g. The closure of Parker Avenue between Hurst Way and Planet Street.

These changes to the street network will enable:

• Efficient transit route links between Parker Station and surrounding areas;

• The extension of rapid transit routes from Parker Station to Lindenwoods, the Seasons of
Tuxedo Shopping Centre, and Charleswood via Sterling Lyon Parkway;

• A new active transportation link between Parker Station and the existing path adjacent to
Waverley Street; and,

• An improved traffic link between the Beaumont community and Waverley Street via Hurst
Way, Georgina Street, Parker Avenue, and Beaumont Street.  This path is at-grade and
somewhat indirect and addresses concerns from Beaumont area residents about traffic levels
through their community.

Alignment within Manitoba Hydro Right-of-Way between Parker Avenue and Letellier Tunnel

The specific alignment of the transitway within the Manitoba Hydro right-of-way between Parker
Avenue and the Letellier Tunnel was developed within the context of a complex set of design
constraints, including:

• Existing Manitoba Hydro transmission, distribution and communications lines;

• Future planned Manitoba Hydro transmission lines;

• Existing City of Winnipeg utilities located within the Manitoba Hydro right-of-way, including
an aqueduct, a water feedermain, and land drainage sewers;

• Existing areas within the Manitoba Hydro right-of-way leased by other interests for parking
and outdoor storage purposes;

• Expectations of nearby residential areas about buffer distances between the transitway and
existing properties;

• Feasibility of transitway construction within the constraints of other infrastructure in the
Manitoba Hydro right-of-way;

• Requirements for transitway connections to the street system; and,

• Clearance and geometric requirements for the Transitway Overpass of McGillivray Boulevard.

The recommended alignment within the Manitoba Hydro right-of-way, shown in the plan view in
Figure  6 and in cross-section in Figure 7, is characterized by the following:

• Siting of the transitway to accommodate existing and future locations for Manitoba Hydro
towers and lines between Parker Avenue and the Letellier Tunnel (see cross-section in
Figure  7 for transitway alignment in relation to Manitoba Hydro infrastructure);

• Siting of the transitway that requires no relocations of the City’s aqueduct and water
feedermain lines;

• An alignment that permits construction of the Transitway Overpass of McGillivray Boulevard;

• Transitway stations (McGillivray Station, Clarence Station, Chevrier Station) to provide
convenient access to rapid transit service for adjacent areas;

• New Park and Ride facilities at McGillivray Station and at Clarence Station, including
connections to and upgrading of streets for automobile access/egress to/from the parking
lots;

• Reconfiguration of the Buhler Industries parking lot on leased Manitoba Hydro property to
maintain the existing number of parking spaces and to provide automobile access/egress to
Clarence Avenue and Chevrier Boulevard;

• Signalized at-grade intersections for the transitway at Clarence Avenue and Chevrier
Boulevard;
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• Reconfiguration of lane and street access on French Street to maintain access for industrial
and commercial vehicles; and,

• An extension of the Stage 1 active transportation path along the Stage 2 transitway with
several connections to the existing active transportation network and adjacent developments;
note that sufficient space is provided for the path on the Transitway Overpass of McGillivray
Boulevard.

Grade-Separated Crossing of CN Letellier Tracks (Letellier Tunnel)

South of Chevrier Boulevard, the transitway is required to cross the CN Letellier track and the CN Fort
Garry Industrial Leads (tracks WC07 and WC21) to transition the transitway within the Manitoba
Hydro right-of-way from the west side of the CN Letellier tracks to the east side of the tracks.  The
transitway needs to be aligned on the east side of the CN Letellier subdivision to provide rapid transit
access to existing high-density development between Chevrier Boulevard and Markham Road, and to
provide efficient transitway access to Investors Group Field/University of Manitoba.

Options considered for a grade-separated crossing of the three tracks included an overpass and a
tunnel.  An overpass was deemed to be not feasible for the following reasons:

• The vertical clearance requirement over the tracks for the overpass would result in buses on
the overpass operating in too close proximity to adjacent Manitoba Hydro transmission lines;

• To accommodate the required overpass grades, a portion of Chevrier Boulevard would be
required to be raised and reconstructed where it intersects the transitway;

• An overpass would be subject to icing during winter conditions, which would create unsafe
operating conditions for northbound buses descending the overpass into the Chevrier
Boulevard intersection; and,

• An overpass would have significant negative noise and visual intrusion impacts on adjacent
properties.

Shown in Figure 8, it is recommended that the Letellier Tunnel be constructed beneath the CN Fort
Garry Industrial Leads (tracks WC07 and WC21) and the CN Letellier track.  The north end of the
tunnel structure would be on the west side of the Letellier subdivision immediately south of Chevrier
Boulevard.  The other end of the tunnel structure will be approximately 621 m further south on the
east side of the Letellier track.  The tunnel structure includes a covered tunnel approximately 203 m
in length with retaining walls approximately 197 m in length approaching the north tunnel entrance
and 221 m in length approaching the south tunnel entrance.  During construction, a temporary
shoofly of the CN Letellier track and a temporary relocation of the CN Fort Garry Industrial Leads will
be required.  Upon completion of construction, these tracks will be located to their new permanent
alignments.

Note that, depending on the design of the spur structures, on shoofly requirements for the temporary
relocation of the Letellier track during construction, and on operational requirements for businesses
served by the spur lines, the tunnel length may change during the detailed design stage.

The length of the Letellier Tunnel and the retaining walls precludes, for reasons of pedestrian and
cyclist safety, inclusion of the active transportation path through the tunnel.  Consequently, it is
recommended that the path be diverted around the tunnel structure via the south side of Chevrier
Boulevard and Hudson Street to regain adjacency to the east side of the transitway south of the
tunnel. Note that the path on the south side of Chevrier Boulevard is also extended easterly to
Pembina Highway to provide a connection with the existing cycle track located on both sides of
Pembina Highway between Chevrier Boulevard and Plaza Drive.

Alignment between Letellier Tunnel and Markham Road

The specific alignment of the transitway within the CN Letellier subdivision between the Letellier
Tunnel and Markham Road was developed within the context of a complex set of design constraints,
including:

• A requirement to reposition segments of the existing track, signals and switches west of their
current locations to accommodate the transitway;

• Existing Manitoba Hydro transmission and distribution lines;

• Future planned Manitoba Hydro transmission lines;

• Existing City of Winnipeg utilities including an aqueduct, a water feedermain, land drainage
sewers, and the Lot 16 drain;

• Expectations of Waverley Heights residents about buffer distances between a relocated CN
Letellier track and existing properties;

• Requirements for transitway connections to the street systems;

• Clearance and geometric requirements for the Transitway Bridge over Bishop Grandin
Boulevard; and,

• Access requirements to Investors Group Field/University of Manitoba.

Shown in Figure 9, the recommended alignment of the transitway and the Letellier track between the
Letellier Tunnel and Markham Road features the following:

• Siting of the transitway to accommodate existing and future locations for Manitoba Hydro
towers and lines between the Letellier Tunnel and Bishop Grandin Boulevard;

• A relocation of the CN Letellier track up to 5.7 m west of its current alignment (and up to
10.0 m west of its current alignment at the new CN Bridge over Bishop Grandin), a CN
maintenance roadway on the west side of the relocated track, and a noise attenuation wall on
the west property line of the City’s feedermain easement between the north end of the
Waverley Heights residential area (opposite Lake Village Road) and a point south of Markham
Road (see cross-section in Figure 10);

• A new CN Letellier Rail Bridge over Bishop Grandin Boulevard parallel to and immediately
west of the existing rail bridge over Bishop Grandin Boulevard (see Figure 11);

• A new Transitway Bridge over Bishop Grandin Boulevard constructed in the approximate
location of the existing rail bridge, accommodating both the transitway runningway and the
active transportation path (see Figure 11);

• Signalized at-grade intersections for the transitway at Chancellor Drive and at Markham
Road;
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• An at-grade intersection at Southpark Drive for use by rapid transit buses destined to
Investors Group Field/University of Manitoba;

• Three new stations (Plaza Station, Chancellor Station, and Markham Station) to provide
convenient access to rapid transit service for adjacent areas;

• An extension of the Stage 1 active transportation path along the Stage 2 transitway with
several connections to the existing active transportation network and adjacent developments;
note that sufficient space is provided for the path on the Transitway Bridge over Bishop
Grandin Boulevard.

Note that, to accommodate northbound rapid transit bus volumes, it is recommended that the
northbound left turn storage lane at the Pembina Highway & Markham Road intersection be
lengthened to accommodate four standard buses.

Alignment between the CN Letellier Subdivision and Investors Group Field/University of
Manitoba

For the reasons outlined in Section 2.2, it is recommended that the transitway alignment between the
CN Letellier subdivision and Investors Group Field/University of Manitoba be via Southpark Drive and
the University’s Southwood lands.

Shown in Figure 12, this alignment will include:

• The reconfiguration of Southpark Drive (see existing and proposed cross-sections in
Figure 13) to provide for one traffic lane in each direction (for use by buses and other
traffic), an on-street parking lane on the westbound side, a two-way bicycle path on the north
side of the street, and new sidewalks on both sides of the street;

• A rapid transit stop in each direction on Southpark Drive, west of Pembina Highway;

• A new signalized intersection at Southpark Drive & Pembina Highway;

• A transitway alignment through the University of Manitoba’s Southwood lands;

• A new transitway station in the Southwood lands (to be built in conjunction with
development);

• A major transitway station for buses serving events at Investors Group Field;

• A new signalized at-grade intersection at University Crescent; and,

• Upgrades and/or relocation of stations and stops on the University’s Fort Garry campus.

The specific transitway alignment through the Southwood lands and the University’s Fort Garry
campus has been developed in collaboration with the University of Manitoba.

Alignment Drawings

The recommended alignment drawings for the functional design of Stage 2 of the Southwest
Transitway are shown in Figures 14a, 14b, 14c, and 14d.
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Background Investigations

Existing Agreements

Existing agreements that are relevant to the Southwest Transitway include one between the City of
Winnipeg and CN regarding the City’s use of the CN Letellier Subdivision for a “busway”, and lease
agreements on lands owned by Manitoba Hydro within or near the specified alignment for Stage 2 of
the Southwest Transitway.  These agreements are described below.

1994 City CN Agreement

On October 13, 1994, the City and Canadian National Railway Company (CN) concluded an
agreement regarding an exchange of properties required for certain of the City’s urban transportation
projects, including the Southwest Rapid Transit Corridor.

The portions of the agreement that pertain to Stage 2 of the Southwest Transitway include Clauses 5,
9, and 10.

Clause 5 requires that CN lease to the City, for purposes of a transit corridor, lands in the eastern half
of the Letellier subdivision between the north limit of the subdivision (at its intersection with the CN
mainline at Portage Junction) and Bison Drive.  This property is referred to as the “Letellier Corridor
Lands”.

The conditions for the lease are outlined in Clause 9 as follows:

9. The lease to the City of the Letellier Corridor Lands shall be on the following conditions:

a. The term of the lease shall be for ninety-nine (99) years commencing on the 1st day of
January, 1990 at a total rental of one ($1.00) Dollar;

b. The lease shall be executed within one hundred eighty (180) days after receipt by CN of
notice from the City that possession is required, and vacant possession and control of
the Letellier Corridor Lands shall be delivered to the City by CN upon completion of
construction of Letellier tracks, such reconstruction to be completed by CN within
twenty-four (24) months of said notice.  CN shall use its best efforts to enable the City to
enter upon and use said lands, even a part at a time, prior to the expiration of said
twenty-four (24) month period.  Upon execution of said lease, provision shall be made
for payment by the City of all taxes, local improvement levies, assessments and charges
or levies, if any made relative to construction of the corridor on the Letellier Corridor
Lands;

c. CN shall relocate, at the City’s expense, before possession is delivered up pursuant to
sub-clause (b), all ties, rails, poles, signal communication and other materials
comprising the Letellier Subdivision and connecting tracks affected by the construction
of the Transit Corridor.  The designs and schedules for said rail relocation, of all signal
systems, and construction of crossings, shall be mutually agreed upon prior to the time
of the execution of said lease;

d. The City shall utilize the Letellier Corridor Lands only for public transit vehicles, inter-City
buses, and authorized City emergency and maintenance vehicles.  The construction
proposed by the City within the Letellier Corridor Lands is to provide an unobstructed
permanent service vehicle path with a minimum 12 ft width to be used by CN at its
discretion for maintenance vehicles at locations to be mutually agreed upon.  The
setback of the service vehicle path from the tracks must comply with regulatory
requirements.

Clause 10 of the agreement grants the City right of first refusal to purchase any Letellier Subdivision
right-of-way Land declared surplus to CN requirements within the City limit.

Existing Lease Agreements

Within the Manitoba Hydro right-of-way in the north-south portion between Parker Avenue and Bishop
Grandin Boulevard, there are approximately ten lease agreements between Manitoba Hydro and
private interests for use of Manitoba Hydro land by the private interests for parking or outdoor storage
purposes.  These leases have a maximum term of 5 years with provision for annual renewals and are
in various stages of the 5-year terms.  During the functional design study, neither Manitoba Hydro nor
the private parties provided copies of the lease agreements.  Manitoba Hydro has indicated that,
while the existing leases can be re-negotiated or terminated to accommodate transitway requirements,
the City would be required to indemnify Manitoba Hydro for any costs, claims, and damages that
might arise against Manitoba Hydro resulting from the re-negotiation or termination of these leases.

As an example, Buhler Industries currently leases land between Clarence Avenue and Chevrier
Boulevard in the Manitoba Hydro right-of-way for parking.  The eastern portion of this parking lot will
be displaced by the project.  As part of the project, the western portion of the parking lot would be
extended southerly towards Chevrier Boulevard to replace the displaced parking.  A revised lease
agreement would need to be concluded between Manitoba Hydro and Buhler Industries for the
reconfigured parking lot.

There is an existing agreement between Manitoba Hydro and the City for use of a portion of the
Manitoba Hydro right-of-way for the off-leash Brenda Leipsic Dog Park.  The lands used for the dog
park are approximately bounded by the Heatherdale right-of-way on the south, Hurst Way on the west,
the northern boundary of the Manitoba Hydro right-of-way on the north, and the Daniel Street right-of-
way on the east.  During the development of the functional design for the transitway, an alternative
location for the dog park within the Manitoba Hydro right-of-way was identified (see Section 16.3 for
additional information).  Further consultation with the Parks and Open Space Division of the Public
Works Department and Manitoba Hydro will be required during final design to determine how
requirements for the dog park might be accommodated by the project.
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Investigations with Major Institutional Stakeholders

CN

During the development of the functional design, consultations were undertaken with CN to develop
and review the railway works required to accommodate the SWT2-Pembina Underpass project.

As shown in the Figure 15, the SWT2-Pembina Underpass project requires rail-related works on four
portions of existing rail infrastructure within the CN Rivers and CN Letellier subdivisions.  Referred to
as the “CN Works”, these include:

1. A New CN Rail Bridge over Pembina Highway and Associated Relocation of CN Rivers
Tracks
At the north limit of the SWT2-Pembina Underpass project and within the CN Rivers
Subdivision, the existing CN Bridge over Pembina Highway will be replaced with a new rail
bridge over Pembina Highway at a location north of the existing rail bridge.  This work will
include the relocation of existing tracks within the CN Rivers subdivision to align with the new
rail bridge. The existing CN Bridge over Pembina Highway, including all existing retaining
walls, will be demolished.

2. New Wye Connections at Portage Junction
The two existing wye tracks at Portage Junction (Letellier track - east leg of wye, and track
WC02 - west leg of wye) will be relocated to align with the relocated CN Rivers tracks.  The
relocated wye tracks and associated structures will initially be constructed at-grade, and
once completed, the transitway excavation and construction will take place beneath the two
wye tracks through the new underpass structures of the wye tracks.

3. Letellier Tunnel
The transitway alignment includes a transitway tunnel beneath the CN Fort Garry Industrial
Leads (tracks WC07 and WC21) and the CN Letellier track.  The north end of the tunnel
structure will be on the west side of the Letellier subdivision south of Chevrier Boulevard.
The other end of the tunnel structure will be approximately 621 m further south on the east
side of the Letellier subdivision. The tunnel structure includes a covered tunnel approximately
203 m in length with retaining walls approximately 197 m in length approaching the north
tunnel entrance and 221 m in length approaching the south tunnel entrance. The tunnel will
provide a grade-separated transition of the transitway between the alignment in the Manitoba
Hydro right-of-way on the west side of the CN Letellier tracks and the planned transitway
alignment on the east side of the CN Letellier tracks.  During construction, a temporary
shoofly of the CN Letellier track and a temporary relocation of the CN Fort Garry Industrial
Leads will be required.

4. Letellier Subdivision Works
Between the south end of the Letellier Tunnel and a point south of Markham Road, segments
of the existing track, signals and switches within the CN Letellier right-of-way will be
relocated westerly by up to 5.7 m to accommodate the transitway alignment.  This work will
include the construction of a new CN Letellier Rail Bridge over Bishop Grandin Boulevard
parallel to and and up to 10.0 m  west of the existing rail bridge over Bishop Grandin
Boulevard.   A new Transitway Bridge over Bishop Grandin Boulevard will be constructed in
the approximate location of the existing rail bridge.

During the preparation of the functional design, the 1994 agreement between the City and CN and the
proposed PPP procurement for the SWT2-Pembina Underpass project was reviewed with CN officials.
CN acknowledged its obligations contained in the 1994 agreement and requested that CN be included
at appropriate stages during the PPP procurement.  With respect to the latter, the City committed to
working collaboratively with CN in the planning, design, and construction of the SWT2-Pembina
Underpass project and the related PPP process.  In particular:

• During the development of the PPP procurement documents (RFQ, RFP, and Project
Agreement), the City will work with CN to create a work plan that outlines sufficient time
periods for CN to review sections of the documents that relate to the CN Works;

• To ensure that the Specifications adequately outline the requirements for the CN Works and
that the Qualified Respondents are correctly interpreting these requirements prior to
submitting their proposals, the City proposes to work with CN to enable CN’s representatives
to participate in bi-lateral non-binding commercially confidential meetings (“CCMs”) with the
Qualified Respondents during the RFP proposal period; and,

• To ensure compliance of the designs and construction plans proposed by the Qualified
Respondents with CN’s requirements in the specifications, the City proposes to work with CN
to enable CN’s representatives to provide information and input during the RFP process.

Manitoba Hydro

A portion of the transitway alignment is located on lands within existing Manitoba Hydro rights-of-
way used for transmission, distribution, and communication lines.  As illustrated in Figure 16, the
affected Manitoba Hydro lands are referenced as three separate “corridors” as follows:

• North of and parallel to Parker Avenue between Daniel Street and Hurst Way (“Parker Hydro
Corridor”);

• North-South Manitoba Hydro Corridor between Parker Avenue and Letellier Tunnel (“North
Hydro Corridor”); and,

• North-South Manitoba Hydro Corridor between Letellier Tunnel and Bishop Grandin Boulevard
(“South Hydro Corridor”).

During the development of the functional design, consultations were undertaken with Manitoba Hydro
to identify vertical and horizontal buffers around towers/lines to comply with safety and maintenance
requirements, and to outline future development plans for transmission lines in these corridors.

In consideration of these requirements and plans, the preferred transitway alignment through the
hydro corridors was identified in the functional plan.  The transitway alignment in relation to existing
hydro infrastructure in each of the three hydro corridors referenced above is illustrated in cross-
section in Figure 17a.

To accommodate construction of the transitway on the alignment, the City and Manitoba Hydro have
agreed to consult and work collaboratively in planning for the replacement and/or relocation of
existing hydro lines in the hydro corridors, including:

1. Removal and/or relocation of the existing LT1 transmission line (towers and lines) in Parker
Hydro Corridor, North Hydro Corridor, and South Hydro Corridor, shown in blue in
Figure 17a, by Manitoba Hydro by the spring of 2016 to accommodate the start of
construction of the project in 2016;
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2. Relocations of any other hydro infrastructure within or parallel to the transitway alignment by
the PPP consortium under the supervision of Manitoba Hydro (including, but not limited to,
removal and relocation of the H56 Distribution line in Parker Hydro Corridor and North Hydro
Corridor, of underground Communications line in Parker Hydro Corridor, and of the X98
distribution line between French Street and Bishop Grandin Boulevard in South Hydro
Corridor);

3. Post-project works and operations;

4. Scheduling of hydro line relocations and other hydro works; and,

5. Approvals required for relocation of Manitoba Hydro infrastructure, including licensing and
environmental approvals.

Following completion of the works identified in 1 above by the spring of 2016, the arrangement of
transmission/distribution lines within each of the three hydro corridors is shown in Figure 17b. Note
that Figure 17b also shows two potential new transmission lines (YS33/XH46 and VH1/VS27) that
may be installed by Manitoba Hydro in conjunction with the removals/relocations completed by the
spring of 2016.

Following completion of construction of the transitway project (expected  by the end of 2019),
Manitoba Hydro plans to install, as part of its long-term plans, up to three additional transmission
lines through the three hydro corridors.  These lines, in combination with the existing ones, would
result in up to six transmission lines being routed through the three hydro corridors.

When fully built out, the arrangement of these transmission lines through the three corridors is shown
in Figure 17c, and includes:

• In the Parker Hydro Corridor:  three transmission lines north of the transitway and three
transmission lines south of the transitway;

• In the North Hydro Corridor:  four transmission lines west of the transitway and two
transmission lines east of the transitway; and,

• In the South Hydro Corridor:  three transmission lines west of the transitway and three
transmission lines east of the transitway.

The works required to be completed by the spring of 2016 by Manitoba Hydro, including all design,
construction, and construction management, are to be undertaken by Manitoba Hydro at its cost.  To
accommodate the project through the hydro corridors, some incremental costs will be incurred by
Manitoba Hydro for these works.  These incremental costs are related to:

• The use of tubular towers, rather than lattice towers, for the new transmission lines;

• An increase in tower heights for certain lines in certain locations to ensure sufficient
clearance of transitway lighting standards, stations, parking lots, and the Transitway
Overpass of McGillivray Boulevard; and,

• Other requirements to meet safety regulations.

The project requires the following lands within the hydro right-of-way to be acquired from Manitoba
Hydro:

• The transitway runningway (approximately 10 m in width between stations and approximately
15 m in width within stations);

• The station platforms and structures (area varies by station); and,

• A temporary 6 m easement on either side of the transitway alignment during construction.

Note that, while not to be acquired from Manitoba Hydro, lands proposed for drainage ditches on
either side of the transitway alignment in the Manitoba Hydro right-of-way are to be sized to
accommodate drainage from both the transitway and Manitoba Hydro lands within the Manitoba
Hydro right-of-way.

In addition, lands for the following purposes are required to be leased from Manitoba Hydro:

• A Park and Ride lot (including asphalt pavements and access/egress approaches) at
McGillivray Station.  Note that this would be a new parking lot on Manitoba Hydro lands with
approaches to/from Seel Avenue and Willson Place.

• A Park and Ride lot (including asphalt pavements and access/egress approaches) at
Clarence Station.  Note that this would be a new parking lot on Manitoba Hydro lands with
approaches to/from Clarence Avenue and Waller Avenue.

Following receipt of all approvals for the project by the City, the City’s Real Estate Division will initiate
discussions with Manitoba Hydro regarding these and all other lands required for the project.

During the development of the functional design for the transitway, the City committed to working
collaboratively with Manitoba Hydro in the planning, design, and construction of the SWT2-Pembina
Underpass project and the related PPP process.  In particular:

• During the development of the PPP procurement documents (RFQ, RFP, and Project
Agreement), a project workplan is to outline sufficient time periods for Manitoba Hydro to
review sections of the documents relating to any works that impact Manitoba Hydro; and,

• To ensure that the Specifications adequately outline any Manitoba Hydro requirements and
that the Qualified Respondents are correctly interpreting these requirements prior to
submitting their proposals, Manitoba Hydro’s representatives are to participate, if desired, in
bilateral non-binding commercially confidential meetings (“CCMs”) with the Qualified
Respondents during the RFP proposal period.

University of Manitoba

During the development of the functional design, consultations were undertaken with the University of
Manitoba to determine the integration of the transitway on lands currently owned by the University.
The major issues included:

• The alignment of the transitway and active transportation path through the Southwood Lands
(former golf course property acquired by the University for long-term development);

• The conceptual design of a major transit terminal to service events at Investors Group Field;

• The on-street routing of rapid transit service on the University’s Fort Garry campus;

• The location of an on-campus bus staging area at the end of the rapid transit route path; and,

• The locations of transit stations/stops on University lands.

The future development of the Fort Garry campus, including the Southwood Lands, is under study as
part of a comprehensive planning exercise being conducted by the University.  While specific
development plans have yet to be confirmed, the City and the University have agreed that the detailed
design of transitway facilities on University lands can be based on the following assumptions:

1. Following construction of the major road network in the Southwood Lands by the University
and as shown in Figure 18:
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a. Regular rapid transit service will operate through the Southwood Lands on a four-lane
divided roadway between the Southpark Drive & Pembina Highway intersection and
University Crescent;

b. The curb lanes of the four-lane divided roadway will be reserved for transit buses only
between 7:00 am and 7:00 pm on weekdays;

c. Two sets of bus stops for regular rapid transit will be located at sites to be mutually
agreed upon (tentative locations are at the new road’s intersection of Markham Drive and
on the east-west portion of the new roadway);

d. Should the University decide to include on-street parking on the four-lane roadway, such
parking will be accommodated in recessed parking areas between bus stops so as to
leave a clear path of travel for buses in the reserved curb lanes;

e. For special transit service for events at Investors Group Field, buses will use the new
four-lane divided road to operate to and from a new transit terminal (IGF Station)
constructed on the north side of the stadium;

f. Immediately before, during, and after events at Investors Group Field, the new four-lane
divided roadway between Southpark Drive & Pembina Highway and University Crescent
will be reserved for buses only (for bus access, egress, and staging) and closed to all
other traffic;

g. Upon approval by the City’s transit department, IGF Station may be used  for other
University purposes (such as parking or loading for adjacent development) during times
when there are no events at Investors Group Field; and,

h. The transitway’s active transportation path will be extended from the north side of
Southpark Drive through the Southwood Lands on alignments to be mutually agreed
upon.

2. Until construction of the major road network in the Southwood Lands is completed by the
University, the following interim measures, as shown in Figure 19 and included in the
transitway project, will be in effect:

a. Regular rapid transit service will operate via a two-lane roadway and via IGF Station
between the Southpark Drive & Pembina Highway intersection and University Crescent;

b. The two-lane roadway (including an at-grade intersection at Markham Road) and IGF
Station (including an at-grade intersection at University Crescent) will be constructed at
the City’s cost as part of the SWT2-Pembina Underpass project;

c. The two-lane roadway and IGF Station will be reserved for buses only, at all times;

d. No bus stops will be located on the two-way roadway until such time as the roadway is
expanded to four lanes by the University;

e. For special transit service for events at Investors Group Field, buses will use the two-lane
road to operate to and from IGF Station; and,

f. The transitway’s active transportation path will be extended from the north side of
Southpark Drive through the Southwood Lands on the general alignment shown in
Figure 19.

3. Following operation through the Southwood Lands, regular rapid transit service will operate
to the campus via southbound University Crescent, eastbound Dafoe Road, southbound
Service Road 7, and eastbound Freedman Crescent to a new bus staging terminal near the
east end of Dafoe Road. Rapid transit service will operate from the campus via westbound
Dafoe Road, northbound University Crescent, and through the Southwood Lands to
Southpark Drive and the main transitway;

4. The eastbound section of Dafoe Road between Gillson Street and Alumni Lane will be
reserved for transit only;

5. The westbound section of Dafoe Road between Service Road 7 and Gillson Street will be
reserved for transit only;

6. As shown in Figure 20, the following will be built at the City’s cost as part of the SWT2-
Pembina Underpass project:

a. A redeveloped University of Manitoba Station located on the north side of Dafoe Road
east of the existing station location; and,

b. A new bus staging terminal near the east end of Dafoe Road that has a capacity for 12
buses and a bus operator washroom.  Note that no passenger boarding or alighting will
occur in the bus staging terminal;

7. Existing bus stops on westbound Dafoe Road at the School of Music and on northbound
University Crescent at Chancellor Matheson Road are to be upgraded as part of the SWT2-
Pembina Underpass project;

8. New bus stops for alighting passengers are to be installed on eastbound Dafoe opposite the
School of Music stop and in the block between Gillson Street and Alumni Lane; and,

9. The transit terminal at Investors Group Field (IGF Station) is to be designed to support the
operation of up to 200 buses (including transit buses and school buses) required to
accommodate the travel of approximately 12,000 spectators at the 33,000 seat stadium.
Further details about IGF Station are provided in Section 5.3.

Deep Utilities Investigation

Overview

The preparation of the functional design for Stage 2 of the Southwest Transitway required a
consideration of several critical components of the City of Winnipeg’s regional water and land
drainage systems.

These components are located within the Manitoba Hydro right-of-way between Parker Avenue and
Bishop Grandin Boulevard and within a feedermain right-of-way immediately adjacent to the west
property line of the CN Letellier subdivision south of Bishop Grandin.

Within the Manitoba Hydro right-of-way, the project includes a transitway runningway with a rural
cross-section approximately 0.5 m to 0.8 m above existing grades, five stations, an active
transportation path, a Transitway Overpass of McGillivray Boulevard, the Letellier Tunnel, and
landscaping. South of Bishop Grandin, the project includes an urban cross-section for the transitway
runningway on the east side of the CN Letellier track, two stations, and an active transportation path.
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A loading and impact assessment was undertaken to assess risks to the buried infrastructure in the
vicinity of the transitway alignment and to determine the effects of changes in loading caused by
construction activities and by on-going transitway operations. The following pipelines were assessed:

• 1650 mm Branch II Aqueduct;

• 750 mm Fort Garry-St. Vital (FGSV) Feedermain;

• 500 mm Fort Garry Feedermain; and,

• 2400 mm Lot 16 Drain.

The removal/relocation of the Manitoba Hydro lines shown in blue in Figure 17a (and described in
Section 3.2.2) permits the construction of a transitway alignment that traverses none of these
pipelines.  Consequently, the project requires no relocations of any of the pipelines.

In the development of the recommended transitway alignment, however, consultations were
undertaken with Manitoba Hydro and the Water and Waste Department to ensure that the placements
of any new or relocated hydro towers would not increase the lateral loading on the Branch II
Aqueduct and on the FGSV Feedermain.  Within the Manitoba Hydro right-of-way, Figure 21 shows
the positions of the Branch II Aqueduct and the FGSV Feedermain in relation to the recommended
transitway alignment and to Manitoba Hydro’s existing and planned tower locations.

As shown in Figure 8, the Letellier Tunnel requires a repositioning of the CN Fort Garry Industrial
Leads (tracks WC07 and WC21) and will require bridging structures to accommodate the rail loads
above the Branch II Aqueduct and FGSV Feedermain.

Between the south end of the Letellier Tunnel and a point south of Markham Drive, the rail line in the
CN Letellier subdivision will be repositioned west of its existing alignment to accommodate the
transitway (see Figure 9).  This will result in new traverses (by both the Letellier track and the
transitway) of the Branch II Aqueduct, the FGSV Feedermain, and the Lot 16 Drain. To provide
sufficient protection, the Lot 16 Drain must be relocated and additional casing for the FGSV
Feedermain will be required.

The pipeline loading assessment and design recommendations are in the form of maximum and
minimum allowable soil covers and live loads. The loading assessments are based on the original
minimum specified properties of the pipelines, and assume that the pipelines are in good condition
and capable of handling loads consistent with their original designs. During the detailed design phase
of the PPP procurement, it is recommended that the successful proponent undertake a condition
assessment of these pipelines and submit a report to the Water and Waste Department. This
assessment will provide confirmation of the assumptions about the physical condition of the
pipelines used during the functional design phase.

Within the Manitoba Hydro and CN Letellier rights-of-way, seven transitway stations are planned
(Parker, McGillivray, Clarence, Chevrier, Plaza, Chancellor, and Markham).  These station locations
were reviewed to ensure that there would be no physical conflicts between the stations’ pile
foundations and the City’s pipelines.

The functional design’s land drainage concept includes a combination of ditches and new land
drainage sewers (LDS) installed along the transitway alignment and connected to existing adjacent
LDS systems.

The operation of heavy equipment and a reduction in soil cover during construction can induce above
normal loading on pipelines. It is imperative that proper staging and construction controls be
implemented to prevent inadvertent damage to these critical pipeline infrastructures. For example, a
loss of service of the Lot 16 Drain would result in overland flooding in Southwest Winnipeg and a
potential loss of service of the CN Letellier rail line. A loss of service of the Branch II Aqueduct (which
supplies over half of the City’s potable drinking water) would severely limit the City’s ability to supply
water to the southwest part of the city. Both the Aqueduct and the FGSV Feedermain are constructed
from Prestressed Concrete Cylinder Pipe (PCCP).  As PCCP typically fails in a catastrophic manner,
any above normal loading on these pipelines would cause flooding and extensive damage to nearby
properties and infrastructure.

Data Collection and Review

The analysis of deep utilities was based on a review of the following information:

• Alignment drawings for Stage 2 of the Southwest Transitway (see Figures 14a to 14d);

• Original construction record drawings for Branch II Aqueduct (D810 and D811 attached in
Appendix B);

• Original construction record drawings for FGSV Feedermain (D850 to D852 attached in
Appendix B);

• Bishop Grandin Underpass Relocations (D1641, D1645 to D1647, and D1651 attached in
Appendix B);

• AECOM (UMA Engineering) record drawings for the Lot 16 Drain (attached in Appendix B);

• AECOM (UMA Engineering) record drawings for the Fort Garry Feedermain (attached in
Appendix B);

• Original Lock Joint and Hyprescon design notes (attached in Appendix C);

• Original Lock Joint and Hyprescon laying schedules (attached in Appendix D);

• American Water Works Association (AWWA) Standards and Manuals:

a. C301-58;

b. C301-84; and,

c. C304-07.

• Misc. American Society for Testing and Materials (ASTM) Standards; and,

• Canadian Standards Association (CSA) A23.3.

Applied Loads

Soil Loads

PCCP, Asbestos Cement (AC) pipe, bar wrapped cylinder pipe, and monolithic concrete tunnels pipe
types are all considered rigid pipe, whose soil loads are a function of the backfill weight, soil
properties, installation type and trench width. City of Winnipeg open cut pipe installation methods
typically conform to traditional Class B bedding. As trench widths are typically difficult to control in
the field and can often exceed the maximum specified width, the current standard practice is to
calculate loads on rigid pipes assuming an embankment or positive projection installation. Current
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pipe design practice utilizes Heger positive projection embankment loads for determining soil loads
on rigid pipes. Heger positive projection loads utilize four standard installation types (SIDD) as
outlined in ASCE Standard of Practice 15-983.

Heger positive projection loads are calculated by multiplying the prism load (weight of soil directly
above the pipe) by a Vertical Arching Factor (VAF). The VAF is determined by the SIDD installation
type utilized for the pipe installation. The installation of all the pipelines referenced in above predates
the common use of SIDD installations.  However, the traditional City of Winnipeg Class B bedding
type roughly equates to a Type 2 or Type 3 SIDD installation. As a conservative measure, a Type 3
SIDD installation has been assumed for all of the rigid pipelines equating to a VAF of 1.40.

A traditional Class B bedding as described above results in a Bedding Factor of 1.9. Bedding Factors
are used to convert the loads imparted on the pipe from the installed conditions to an equivalent 3
Edge Bearing (3EB) test load. The three edge bearing test is a standard loading test to determine pipe
strength in a factory environment. 3EB loads are used for the PCCP cubic parabola design method
and AC pipe design curves.

Where pipelines have been installed using trenchless methods (Lot 16 Drain), Marston Tunnel Loads
have been utilized to determine the applied soil loads. Marston Tunnel Loads take into account soil
arching of the undisturbed soil above the pipe resulting in reductions in the applied soil loads. For the
purposes of this analysis, it has been conservatively assumed that the soils are soft clay with a kμ
value of 0.11.

Live Loads

Live loads imparted on buried pipelines were calculated using American Association of State
Highway and Transportation Officials (AASHTO) HS30 single truck, HS30 passing truck, and a
Cooper E90 rail load.

The AASHTO HS30 design truck is a heaver axle load truck than the CL-625 (Canadian Highway
Bridge Design Code) design truck used for the project’s bridge design and, as a conservative
measure, was employed in the assessment of the buried infrastructure along the transitway. As Table
1 shows, the live loads imparted by an AASHTO HS30 are greater than the CL-625 and reflect heavy
construction equipment loads. Where the transitway crosses pipelines, an AASHTO HS30 passing
truck loading was used to model the impacts of passing buses.

TABLE 1: DESIGN VEHICLE COMPARISON

Design Vehicle Front Axle (kN) Rear Axle (kN)

CSA CL-625 50.00 175.00

AASHTO HS30 53.38 213.52

All AASHTO loads were calculated in accordance with the 2012 AASHTO LRFD Bridge Design
Specifications. Illustration 1 depicts the configuration of AASHTO HS single and passing truck loads.

3 ASCE 15-98, Standard Practice for Direct Design of Buried Precast Concrete Pipe Using Standard Installations (SIDD),
ASCE. Virginia, 2000.

ILLUSTRATION 1: AASHTO DESIGN TRUCK CONFIGURATION

Cooper E90 rail loads were used to model the imparted live loads caused by the CN Letellier rail track
and associated spur tracks. Cooper rail loads are designated by an axial load (e.g., a Cooper E90
load indicates a 400 kN (90 kip) axial load). The actual load applied to the soil consists of four axial
loads distributed over an area of 6.10 x 2.44 m (20’ x 8’) representing the track and tie structure (see
Illustration 2). Additionally, a 298 kg/m (200 lb/ft) weight is applied to account for the weight of the
track structure. The effects of these loads at depth are determined using Newmark’s integration of
Boussinesq’s equation for the stresses produced within an isotropic soil medium from a surface
applied point load.

ILLUSTRATION 2: COOPER RAIL LOAD CONFIGURATION
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To accommodate a potential future conversion of the Southwest Transitway to a rail technology,
Light Rail Transit (LRT) vehicle loads were assessed for loading implications. The LRT design vehicle
contained in Winnipeg Transit’s Busway Planning and Design Manual was used for the assessment.

Illustration 3 shows the truck loads imparted by the LRT design vehicle.  A track gauge of 1.435 m
(4.7 ft), based on the City of Calgary’s LRT design was assumed.  The loads from each tandem truck
axle were spread on two 0.5 x 2.0 m pads representing the load distribution from the track structure.
This is consistent with the Busway Planning and Design Manual and represents a conservative
distribution of forces as only the minimal load distribution by the track structure is accounted for.

A comparison of combined loads for both the LRT and AASHTO HS30 design vehicles are shown in
Illustration 4. The AASHTO HS30 design truck loads exceed those from the proposed LRT vehicle
and, consequently, govern the design. Therefore, only AASHTO HS30 single and passing truck loads
were utilized in the assessment of loads imparted by the transitway on the buried pipelines.

ILLUSTRATION 3: LRT VEHICLE LOADS

ILLUSTRATION 4: LIVE LOAD COMPARISON

Internal Pressures

Operating pressures within the Branch II Aqueduct are controlled by water levels in the Wilkes
Reservoir, pump operation at the Deacon Booster Pumping Station, and the Branch II surge tower at
the Water Treatment Plant (WTP). Under normal operating conditions, the deepest portion of the
Aqueduct in the project area operates under a pressure of 108 kPa (15.7 psi). However, the
maximum internal pressure that can be observed within the pipe is under full Branch II surge tower
head, resulting in an internal pressure of 338 kPa (49 psi). The current version of AWWA C304
requires a minimum transient allowance of the greater of 40% of the working pressure or 275 kPa
(40 psi). This results in a transient pressure of 275 kPa (40 psi) and a combined internal pressure of
614 kPa (89 psi) which is consistent with the original combined design pressure of 641 kPa (93 psi).

The City of Winnipeg’s regional feedermain system typically operates at higher pressures than the
distribution portion of the system. For this analysis, an operating pressure of 552 kPa (80 psi) was
assumed. A transient pressure of 275 kPa (40 psi) was selected (based on AWWA C304) which is a
conservative transient allowance for this portion of the feedermain network.

Branch II Aqueduct

Overview

The Branch II Aqueduct was constructed in 1959 and consists of a 1650 mm diameter pipeline
conveying potable drinking water from the Water Treatment Plant at Deacons Reservoir to the Wilkes
Reservoir located at Hurst Way and Waverley Street. The pipeline alignment is adjacent to Bishop
Grandin Boulevard, crosses the Red River, and is within the Manitoba Hydro right-of-way between
Bishop Grandin and the Wilkes Reservoir. A portion of the Aqueduct was relocated in the vicinity of
Bishop Grandin Boulevard and Pembina Highway when that street intersection was grade-separated
in 1988. The relocated pipe ties into the Aqueduct north of Bishop Grandin Boulevard near the CN
Letellier rail line.

Lock Joint pipe was used in the original construction of the Branch II Aqueduct. The pipe is an
embedding core PCCP manufactured to AWWA standard C301-58. The original pipeline utilized six
different pipe classes (A through F, in order of strength) to accommodate different soil covers, live
loads and internal pressures. Within the transitway project area, Class A and B pipe were used were
primarily used. However, Class D and E were used for road and rail crossings respectively. As soil
covers along most of the Aqueduct are governed by the capacity of the Class A and B pipe, the
capacity of the pipes to withstand additional loading were assessed during the functional design
study. In particular, additional verifications were completed on the Class E pipe with respect to rail
loading at the CN spur line crossings.

The relocated Aqueduct pipe was manufactured by Hyprescon (Canron Inc.). It is an embedded core
PCCP built to AWWA Standard C301-84. Two classes of pipe were manufactured for the project,
Class 14 and Class 20. Class 20 was utilized for the CN Letellier rail track crossing with Class 14
installed elsewhere. The recommended alignment for the transitway requires that the CN Letellier rail
track be realigned to the west where the relocated Aqueduct crosses the rail line on the north side of
Bishop Grandin Boulevard. The existing Class 20 pipe was originally designed for a Cooper E85 rail
loading. Therefore, changes in the loading are anticipated with the repositioned rail line. However, the
Class 14 pipe may be exposed to additional soil and live loads depending on the final alignment and
has therefore, been verified with both AASHTO HS30 truck and Cooper E90 rail loads.

The major crossings of the Branch II Aqueduct are listed in Table 2.  These crossings are either new
or repositioned crossings with a significant change in condition.
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TABLE 2: BRANCH II AQUEDUCT CROSSING LOCATIONS

Location Change in Condition Applied Live Loads Pipe Manufacturer Pipe Class

CN North Spur Line
(WC07 to Manitoba
Hydro)

Spur Line repositioned adjacent to
existing Class E pipe and casing pipe

Cooper E90 Rail Load Lock Joint
Class E

(Existing), Class
A (Proposed)

CN South Spur Line
(WC21 to Harris
Transport)

Spur Line repositioned adjacent to
existing Class E pipe and casing pipe

Cooper E90 Rail Load Lock Joint
Class E

(Existing), Class
A (Proposed)

CN Letellier Rail Line
north of Bishop Grandin
Boulevard

Rail line repositioned west to
accommodate transitway. Rail line

still located overtop of Class 20 Pipe
Cooper E90 Rail Load Hyprescon Class 20

Southwest Transitway
north of Bishop Grandin
Boulevard

Transitway crosses Class 20 pipe
AASHTO HS30
Passing Truck

Hyprescon Class 20

PCCP Analysis

PCCP pipes were assessed using both a stress analysis and traditional cubic parabolic design curves.
The stress analysis and cubic parabolic design curve methods conform to the AWWA C301
Appendix A and B design methods, included with the specification from 1964 through 1984.

The stress analysis method utilizes the theory of superposition to take into account external and
internal forces acting on the pipe wall which include:

• Compressive forces developed during the prestressing process;

• Internal pressure; and,

• External applied loads (dead and live loads).

Material properties for the structural components of the pipe wall, including the concrete core, steel
cylinder and prestressing wire are utilized in conjunction with applied prestressing forces to
determine the pipe resistance to applied external and internal loads. These allowable supporting
strengths are used to determine the allowable external and internal loads.4 The calculated maximum
internal and external forces are plotted on a Load vs. Pressure graph as per the AWWA C301
Appendix B stress analysis design method.

Overlain on the stress analysis Load vs. Pressure graph is the cubic parabola design curves based on
the original design notes for the pipe. The original design Wo value has been converted into trench
loads using a bedding factor of 1.9 as discussed above. The cubic parabolic design curve is defined
by external load and internal pressure intercepts using:

Where:

• w = Maximum combined load at a given internal pressure, lb/ft (3EB)

4 AMERON, Prestressed Concrete Cylinder Pipe Design Manual. 1986

• Wo = 0.9 times the external load that will crush the pipe (Wd) with no internal pressure, lb/ft
(3EB)

• p = Internal pressure, psi

• Po = Internal pressure that will relieve all compressive forces within the pipe wall caused by
prestressing, psi

Analysis and Results

The Branch II Aqueduct was analyzed to determine its sensitivity to changes in its loading regime.
The analysis of the applied loads on the pipe utilized Heger positive projection soil (dead) loads and
AASHTO HS30 single and passing truck loads and Cooper E90 rail loads as outlined in Table 3.
Table 4 lists the material properties for the four pipe classes analyzed. Design curves produced from
the analysis are attached in Appendix E.

TABLE 3: BRANCH II AQUEDUCT LOAD CASES

Pipe Class Dead Loads Live Load Type

Lock Joint Class A Heger Positive Projection AASHTO HS30 and Cooper E90

Lock Joint Class B Heger Positive Projection AASHTO HS30

Lock Joint Class B Heger Positive Projection AASHTO HS30 and Cooper E90

Hyprescon Class 14 Heger Positive Projection AASHTO HS30 Passing Truck and Cooper E90

TABLE 4: BRANCH II AQUEDUCT PCCP PROPERTIES

Property Units Lock Joint Class A Lock Joint Class B Lock Joint Class E Hyprescon Class 14

Inner Diameter In (mm) 66 (1676.4) 66 (1676.4) 66 (1676.4) 66 (1676.4)

Wall Thickness In (mm) 6.32 (160.45) 6.32 (160.45) 6.32 (160.45) 6.19 (157.28)

Core Thickness In (mm) 5.00 (47.63) 5.00 (47.63) 5.00 (47.63) 5.00 (47.63)

Mortar Coating
Thickness

In (mm) 1.13 (28.58) 1.13 (28.58) 1.13 (28.58) 1.00 (25.40)

P0 (Original Design
Notes)

psi (kPa) 99 (683) 108 (745) 193 (1331) 149 (1027)

P0 (Calculated) psi (kPa) 94 (648) 103 (710) 197 (1358) 132 (910)

W0 lb/ft (kN/m) 7100 (103.62) 7460 (108.87) 11,050 (161.26) 10,890 (158.93)

28 day Concrete
Strength

psi (kPa) 4500 (31.03) 4500 (31.03) 4500 (31.03) 4500 (31.03)

Prestressing Wire
(Diameter)

in (mm) No. 6 (0.192) No. 6 (0.192) No. 6 (0.192) No. 6 (0.192)

Prestressing Wire
Area

in2/ft (mm2/m) 0.380 (804.3) 0.416 (880.5) 0.845 (1788.6) 0.450 (952.5)

Prestressing Wire
Strength (Fsu)

psi (MPa) 192,000 (1324) 192,000 (1324) 192,000 (1324) 222,000 (1531)

Initial Wrapping
Stress (Fsg)

psi (MPa) 140,000 (965) 140,000 (965) 140,000 (965) 166,500 (1148)
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Table 5 summarizes the theoretical allowable minimum and maximum soil covers permitted overtop
of the various classes of pipe used in the construction of the Aqueduct.  The minimum soil covers
shown in Table 5 are based on the analytical analysis completed.  For the purposes of construction
and protection of the pipeline, soil covers beneath the transitway and rail lines, and overtop of the
Aqueduct should be a minimum of 1.2 m.

TABLE 5: BRANCH II AQUEDUCT ALLOWABLE SOIL COVERS

Pipe Live Load
Minimum Soil

Cover (m)
Maximum Soil

Cover (m)
Original Design Soil Cover

(m)

Lock Joint Class A AASHTO HS30 1.00* 2.70 2.44 (8.00 ft)

Lock Joint Class A Cooper E90 N/A** N/A** 2.44 (8.00 ft)

Lock Joint Class B AASHTO HS30 0.90* 2.90 2.74 (9.00 ft)

Lock Joint Class E AASHTO HS30 0.60* 4.95 5.18 (17.00 ft)

Lock Joint Class E Cooper E90 N/A*** 4.95 5.18 (17.00 ft)

Hyprescon Class 14 AASHTO HS30 Passing Truck 0.65* 4.60 3.10 (10.00 ft)

Hyprescon Class 14 Cooper E90 N/A*** 4.60 3.10 (10.00 ft)

* Minimum soil cover of 1.2 m should be used beneath roadway and rail lines

** Rail Loading exceeds strength of Lock Joint Pipe

*** Rail Loading does not exceed strength of pipe

Illustration 5 shows both the soil and combined (soil and live) loads applied to the Lock Joint Class
A PCCP along with the allowable dead and combined loads as per the PCCP analysis completed. As
shown in Table 5, the Class A pipe is unable to support Cooper E90 rail loads at any soil cover.
Graphs for the analyzed pipes (Class B, E and 14) are included in Appendix E.

ILLUSTRATION 5: APPLIED LOADS VS. SOIL COVER - LOCK JOINT CLASS A PCCP

Existing soil covers overtop of the Class A and B pipe range from 1.45 m (4.75 ft) to 2.25 m (7.4 ft)
along most of the affected portion of the pipe with soil covers at some ditch crossings as low as
1.10 m (3.7 ft). Soil covers at several locations along the Branch II Aqueduct are summarized in
Table 6.

The transitway alignment is significantly east of the original Aqueduct.  Therefore, changes in soil
covers overtop of the existing Branch II Aqueduct are expected to be limited to landscaping and
drainage works. However, construction of the transitway and associated works as carried out by the
PPP consortium will impart short-term construction loads which will need to be assessed during the
project’s detailed design stage. As the pipe is very sensitive to changes in soil cover, any proposed
grading and construction activity must be reviewed against the pipe class.

The relocated section of the Aqueduct is more robust and correspondingly less sensitive to changes
in its loading regime. The transitway alignment crosses the Aqueduct above the existing Class 20
(pipe designed for rail loading) portion of the pipeline.

TABLE 6: EXISTING SOIL COVERS ON BRANCH II AQUEDUCT

Location Pipe Class Existing Soil Cover (m)

South of the Wilkes Reservoir Class A 1.50 (4.92’)

McGillivray Boulevard Class D 2.95 (9.68’)

McGillivray Boulevard South Ditch Class A 1.10 (3.61’)

Clarence Boulevard Class B 2.25 (7.38’)

CN Spur Lines at Hopewell Lands Class E 2.0 (6.56’)

CN Letellier Rail Line @ Relocated
Aqueduct Crossing

Class 20 3.49 (11.45’)

Pump Station Access Road North of
Bishop Grandin Boulevard

Class 14 3.19 (10.47’)

As listed in Table 2, several rail lines cross both the original and relocated portions of the Branch II
Aqueduct within the project area.  Two spur lines near the Hopewell Lands (CN North Spur Line
WC07 to Manitoba Hydro and CN South Spur Line WC21 to Harris Transport) cross the original
Aqueduct. The CN Letellier rail track that will be repositioned to the west of its current alignment will
cross the relocated Aqueduct north of Bishop Grandin Boulevard. This places the repositioned rail line
within the extents of the existing Class 20 pipe and results in no change in loading to the Aqueduct.

The existing CN spur lines at the Hopewell Lands will require repositioning to facilitate construction of
the Letellier Tunnel and to improve the geometry of the lines. The existing Aqueduct at the current rail
crossings is constructed from Class E pipe (as discussed above) and is capable of supporting the
current applied loads. The proposed repositioning of these two spur lines includes eliminating the
existing sag in the aqueduct, thus raising the rails as required. The analysis indicates the existing
Class E pipe is capable of supporting the additional soil covers (as shown in Table 7).

However, the extents of the Class E pipe is limited to 9.75 m (32 ft or two pipe lengths) below the CN
North Spur Line (WC07 to Manitoba Hydro) and 14.6 m (48 ft or three pipe lengths) below the CN
South Spur Line (WC21 to Harris Transport). The repositioned spur lines located over top of the
existing Class A pipe are not capable of supporting the rail loads. As a result, bridging structures will
be required at these crossings to protect the Aqueduct from the increased live loads (see Figure 22).
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TABLE 7: AQUEDUCT SOIL COVERS AT CN SPUR LINES

Spur Line Existing Soil Cover (m) Proposed Soil Cover (m)

CN North Spur Line (WC07 to Manitoba
Hydro)

2.04 2.67

CN South Spur Line (WC21 to Harris
Transport)

2.16 2.81

Fort Garry-St. Vital Feedermain

Overview

The FGSV Feedermain was constructed in 1961 and is composed of 750 mm diameter PCCP
manufactured by the Lock Joint Pipe Company. The Feedermain supplies water to the
neighbourhoods of Fort Garry South and St. Vital. The pipeline exits the Hurst Pumping Station
(Wilkes Reservoir) and follows the Manitoba Hydro right-of-way and CN Letellier Rail Line right-of-
way to Bishop Grandin Boulevard where it crosses Bishop Grandin Boulevard before turning east
towards the Red River.

The Lock Joint pipe used in the construction of the FGSV Feedermain is a lined core PCCP
manufactured to AWWA standard C301-59. Two 750 mm diameter pipe designs were manufactured
for the Feedermain (LJD3005120 and LJD3005130) and are designated as Class 120 and 130,
respectively. Class 130 (the more robust of the two) was utilized for the road crossings while Class
120 was used elsewhere. The loading capacity of a majority of the pipeline will be governed by the
Class 120 pipe and was used for the analysis of the Feedermain. The Class 130 has also been
assessed to determine its ability to withstand the rail loading at the spur line crossings near the
Hopewell Lands.

The section of the Feedermain near Bishop Grandin Boulevard was relocated during the construction
of the grade separation of Bishop Grandin and Pembina in 1988. The relocated pipe is a lined core
PCCP manufactured by Hyprescon (Canron Inc.) and built to AWWA Standard C301-84.

The four major crossings of the FGSV Feedermain are listed in Table 8. These crossings are either
new or repositioned crossings with a significant change in condition.

TABLE 8: FORT GARRY-ST. VITAL FEEDERMAIN CROSSING LOCATIONS

Location Change in Condition Applied Loads Pipe Manufacturer Pipe Class

CN North Spur Line
(WC07 to Manitoba
Hydro)

Spur Line repositioned adjacent to
existing Class 130 pipe and casing

pipe
Cooper E90 Rail Load Lock Joint

Class 130
(Existing), Class
120 (Proposed)

CN South Spur Line
(WC21 to Harris
Transport)

Spur Line repositioned adjacent to
existing Class E pipe and casing pipe

Cooper E90 Rail Load Lock Joint
Class 130

(Existing), Class
120 (Proposed)

CN Letellier Rail Line
south of Bishop Grandin
Boulevard

Rail line repositioned west to
accommodate transitway. Rail line

no longer located above cased
section of pipe

Cooper E90 Rail Load Hyprescon Class 20

Transitway south of
Bishop Grandin
Boulevard

Transitway crosses Class 20 pipe
AASHTO HS30
Passing Truck

Hyprescon Class 20

Analysis and Results

The FGSV Feedermain was analyzed to determine its sensitivity to changes in its loading regime.
Changes in the loading regime will result in changes in soil cover to the application of additional live
loads. The FGSV Feedermain is subject to a combination of live and dead loads including both
AASHTO truck loads and Cooper rail loads as discussed in Section 3.3.3 above. These load cases
are listed in Table 9. Table 10 lists the dimensions and key physical properties used in the analysis
of the pipe for the affected portions of the FGSV Feedermain. The analysis of the FGSV Feedermain
was based on the PCCP analysis techniques used to assess the Aqueduct and are outlined in
Section 3.3.4 The design calculations used in our analysis are attached in Appendix F.

TABLE 9: FORT GARRY-ST. VITAL FEEDMAIN LOAD CASES

Pipe Class Dead Loads Live Load Type

Lock Joint Class 120 Heger Positive Projection AASHTO HS30 and Cooper E90

Lock Joint Class 130 Heger Positive Projection AASHTO HS30 and Cooper E90

Hyprescon Class 16 Heger Positive Projection
AASHTO HS30 Passing Truck and

Cooper E90

TABLE 10: FORT GARRY-ST. VITAL FEEDERMAIN PCCP PROPERTIES

Property Units Lock Joint Class 120 Lock Joint Class 130 Hyprescon Class 16

Inner Diameter In (mm) 30.00 (762) 30.00 (762) 30.00 (762)

Wall Thickness In (mm) 3.07 (77.9) 3.07 (77.9) 3.07 (77.9)

Core Thickness In (mm) 1.875 (47.63) 1.875 (47.63) 1.875 (47.63)

Mortar Coating Thickness In (mm) 1.00 (25.40) 1.00 (25.40) 1.00 (25.40)

P0 (Original Design
Notes)

psi (kPa) 153 (1055) 166 (1145) 200 (1379)

P0 (Calculated) psi (kPa) 136 (938) 147 (1014) 157 (1083)

W0 lb/ft (kN/m) 4995 (72.90) 5310 (77.36) 6220 (90.77)

28 day Concrete Strength psi (MPa) 6000 (41.37) 6000 (41.37) 6000 (41.37)

Prestressing Wire
(Diameter)

in (mm) No. 6 (0.192) No. 6 (0.192) No. 6 (0.192)

Prestressing Wire Area in2/ft (mm2/m) 0.311 (658.3) 0.340 (719.7 0.301 (637.1)

Prestressing Wire
Strength (Fsu)

psi (MPa) 192,000 (1324) 192,000 (1324) 222,000 (1531)

Initial Wrapping Stress
(Fsg)

psi (MPa) 140,000 (965) 140,000 (965) 166,500 (1178)

Based on the analysis, Table 11 contains the theoretical allowable minimum and maximum soil
covers permitted overtop of both the Lock Joint Class A and Hyprescon Class 16 PCCP. For the
purposes of construction and protection of the pipeline, soil covers overtop of the FGSV Feedermain
should be a minimum of 1.2 m.
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TABLE 11: FORT GARRY-ST. VITAL FEEDERMAIN ALLOWABLE SOIL COVERS

Pipe Live Load
Minimum Soil Cover

(m)
Maximum Soil Cover

(m)
Original Design Soil

Cover (m)

Lock Joint Class 120 AASHTO HS30 0.65* (2.13 ft) 4.40 (14.44 ft) 2.74 (9.00 ft)

Lock Joint Class 120 Cooper E90 1.00* (3.28 ft) 4.40 (14.44 ft) 2.14 (7.00 ft)

Lock Joint Class 130 AASHTO HS30 0.60* (1.97 ft) 4.80 (15.75 ft) 3.20 (10.50 ft)

Lock Joint Class 130 Cooper E90 N/A** 4.80 (15.75 ft) 3.96 (13.00 ft)

Hyprescon Class 16
AASHTO HS30 Passing

Truck
0.50* (1.64 ft) 5.90 (19.36 ft) 3.10 (10.00 ft)

Hyprescon Class 16 Cooper E90 0.50* (1.64 ft) 5.90 (19.36 ft) 3.10 (10.00 ft)

* Minimum soil cover of 1.2 m should be used beneath roadway and rail lines

** Rail Loading does not exceed strength of pipe

Based on the PCCP analysis, Illustration 6 shows both the soil and live loads applied to the Lock
Joint Class 120 PCCP along with the allowable dead and combined loads. Graphs for the analyzed
pipes are included in Appendix F.

ILLUSTRATION 6: FORT GARRY-ST. VITAL FEEDERMAIN APPLIED LOADS VS. SOIL
COVER LOCK JOINT CLASS 120

Existing soil covers overtop of the Feedermain range from 1.74 m (5.7 ft) to 2.41 m (7.9 ft) along
most of the affected length. However, soil covers are as low as 1.40 m (4.6 ft) at the bottom of the
McGillivray Boulevard Ditch, and as high as 3.17 m (10.4 ft) at Chevrier Boulevard. The transitway
alignment is located 10 to 18 m east of the original Lock Joint PCCP portion of the FGSV Feedermain.
Consequently, no significant changes in the applied long-term loading on the pipe are anticipated.
However, construction of the transitway and associated works undertaken by the PPP consortium
will impart loads on the pipeline which will need to be addressed during the project’s detailed design
stage. Final soil covers should conform to the maximum and minimum soil covers outlined above and
reviewed in conjunction with each existing pipe class.

The project requires that the CN Letellier rail track be repositioned to the west of its current alignment.
The repositioned rail track will be near the west end of the existing casing pipe but within the extents
of the existing Class 20 pipe, resulting in a negligible increase in loading on the FGSV Feedermain.
The proposed transitway alignment will be located within the extents of the existing Class 20 pipe.

The repositioning of the CN spur lines at the Hopewell Lands will change the crossing locations for
the FGSV Feedermain. At the current spur line crossings, the feedermain is composed of 19.5 m
(64 ft) of Class 130 pipe. The Feedermain on either side is Class 120 pipe. The proposed rail
geometry involves eliminating the existing sag in the feedermain, thus raising the rails as required,
with the impacts on soil cover shown in Table 12 . The analysis indicates that both the existing Class
130 and 120 pipe are capable of supporting the proposed soil and rail loads.  However, it is likely
that CN will require protection for its track structure. Furthermore, the Water and Waste Department
will likely favour additional load protection for the feedermain. Load protection may be in the form of
a bridging structure or encasement of the FGSV Feedermain. Further discussion regarding pipe/rail
line protection is provided below in Section 3.3.8 Railway Crossings.

TABLE 12: FORT GARRY-ST. VITAL FEEDERMAIN SOIL COVERS AT CN SPUR LINES

Spur Line Existing Soil Cover (m) Proposed Soil Cover (m)

CN North Spur Line (WC07 to Manitoba Hydro) 2.97 (9.74 ft) 3.60 (11.81 ft)

CN South Spur Line (WC21 to Harris Transport) 3.07 (10.07 ft) 3.72 (12.20 ft)

Fort Garry Feedermain

The Fort Garry Feedermain was constructed in 1965 and is composed of 500 mm diameter Asbestos
Cement pipe.  The Feedermain supplies water to the University of Manitoba and Fort Garry South.
The pipeline ties into the FGSV Feedermain near Bishop Grandin Boulevard and is aligned along the
west side of the CN Letellier right-of-way between Bishop Grandin and Bison Drive.

The pipe was manufactured by Johns-Manville to AWWA Standard C400-65.  There is conflicting
information on the class of the pipeline due to incomplete record keeping at the time of construction.
The pipe class is believed to be either a Class 150 or Class 200.

The northern portion of the Feedermain near Bishop Grandin Boulevard was replaced during
construction of the grade separation of Bishop Grandin and Pembina intersection in 1988.  This
portion of the feedermain is a concrete bar wrapped steel cylinder pipe manufactured by Hyprescon
(Canron Inc.) in accordance with AWWA Standard C303-87.

The recommended transitway alignment requires that the CN Letellier rail track be repositioned 5.7 m
to the west of its current position.  The existing offset between the rail line and Feedermain is 19.8 m
(65 ft). With the repositioning of the rail line, this offset will be reduced to 9.7 m.  At the proposed
offset distance, there will not be any additional live loads imparted on the pipeline.  Therefore, no
analysis of the additional live loads on the Fort Garry Feedermain was undertaken during the
functional design study.
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Lot 16 Drain

Overview

Constructed in 1967, the Lot 16 Drain services nearly 4940 ha of mixed urban and rural catchment
areas in the western portion of Winnipeg. West of the project site, the Lot 16 Drain is an open
channel, then transitions into a 2400 mm diameter LDS immediately west of the Manitoba Hydro
right-of-way, and then crosses beneath the CN Letellier rail track and Pembina Highway.

The 2400 mm diameter pipe was hand tunneled and cast-in-place (CIP) as a non-reinforced concrete
sewer with approximately 6 m of cover above the top of the pipe. The wall thickness of the 2400 mm
concrete pipe is approximately 0.3 m.  During construction, 16.5 m (54 ft) of steel tunnel liner was
installed beneath the existing CN Letellier rail track. The tunnel liner was likely installed to provide
temporary support during construction and to meet CN crossing requirements. The condition of the
tunnel liner is unknown but given its age, the analysis assumed that it does not provide any structural
support.

The project requires that the CN Letellier rail track be repositioned to the west of its current alignment.
As a result, the structural adequacy of the 2400 mm CIP concrete pipe was reviewed to ensure its
capacity to support rail loads of the repositioned CN Letellier rail track and the vehicle loads of the
transitway.

Analysis and Results

The 2400 mm CIP concrete pipe was analyzed to determine its structural adequacy for the proposed
repositioning of the CN Letellier Rail Line and the transitway crossing. The CN Letellier rail track
crossing was analyzed using a Cooper E90 rail, AASHTO HS30 passing truck and a Marston Tunnel
soil load.

The applied bending moments, thrusts, and shears in the pipe wall were determined by using
moment, thrust, and shear coefficients for grouted jacked pipe as published in the ASCE 27-00 –
Standard Practice for Direct Design of Precast Concrete Pipe for Jacking in Trenchless Construction.
Allowable wall forces were calculated in accordance with the CSA A23.3 requirements for non-
reinforced concrete. The applied bending moment, thrust, and shears resistance were compared to
the allowable forces to determine the Factor of Safety against failure.

Two loading cases were reviewed for the 2400 mm diameter Lot 16 Drain CIP concrete pipe:

• Case 1:  Below the CN Letellier Rail Line; and,

• Case 2:  Below the Southwest Transitway.

The live loading for Case 1 was based on the Cooper E90 rail loading, while the live loading for
Case 2 was based on the AASHTO HS30 design vehicle. As the sewer was constructed using
tunneling methods, the soil load for both cases utilized a Marston Tunnel load. It was also assumed
the pipe was full of water (but not pressurized) for both cases. A summary of the applied loads is
provided in Table 13.

TABLE 13: LOT 16 DRAIN LOADING SUMMARY

Scenario
Soil Load

kN/m
Live Load

kN/m
Pipe Weight

kN/m
Fluid Weight

kN/m

Case 1: Below CN Letellier Rail Line 266 50 62 46

Case 2: Below Southwest Transitway 266 12 62 46

The moments and forces in the pipe wall were determined by using grouted jacked pipe coefficients,
and were compared to the resistive moments and forces in the 2400 mm pipe wall. Table 14 shows
the maximum applied moment, thrust, and shear compared to what is provided in the pipe wall.
Appendix G shows the detailed calculations.

TABLE 14: LOT 16 DRAIN WALL FORCES

Scenario

Moment
kN/m

Thrust
kN/m

Shear
kN/m

Applied Resistive
Factor of

Safety
Applied Resistive

Factor of
Safety

Applied Resistive
Factor of

Safety

Case 1: Below
CN Letellier
Rail Track

60 381 6.4 170 4458 26.2 66 130 2.0

Case 2: Below
Southwest
Transitway

54 381 7.1 154 4458 29.0 60 130 2.2

The minimum Factor of Safety is 2.0 for shear failure under loading Case 1, where the CN Letellier
rail track is above the 2400 mm diameter LDS. Since a Factor of Safety of 1.5 is typically the desired
minimum value for unreinforced concrete, the 2400 mm concrete pipe will provide adequate
structural support under the conditions created by the transitway project.

While the pipeline is technically capable of supporting the applied dead and live loads, the
repositioned CN Letellier rail track will be near the edge of the existing steel tunnel liner section. As a
result, the pipe will no longer have the required 7.62 m (25 ft) of casing pipe on either side of the
track, and replacement may be required. Further discussion on the impacts of the repositioned rail
line is provided below in Section 3.3.8 Railway Crossings.

Railway Crossings

Overview

The repositioning of the CN Letellier rail track and the Fort Garry Industrial spur lines to accommodate
the transitway alignment will result in several “new” pipeline crossings. During the PPP consortium’s
consultations with CN during the detailed design phase to determine the requirements for each
crossing, it is recommended that the modifications described below (i.e., bridging structures and
casings) be considered.

The pipeline crossing requirements are outlined in CN’s A Guide to the Pipe and Wire Process. The
guidelines reference TC E-10, the Railway Association of Canada’s Standard – Standards Respecting
Pipeline Crossings Under Railways, and the American Railway Engineering and Maintenance-of-way
Association’s (AREMA) Manual for Railway Engineering. CN requires that all pipeline crossings be
cased unless the line is a gravity feed pipe operating at less than 700 kPa (102 psi). All uncased
crossings must be at a minimum Class V reinforced concrete pipe manufactured in accordance with
ASTM C76 and CSA A257. If casing pipes are required, the AREMA guidelines state they must extend
a minimum of 7.6 m (25 ft) from the centerline of the track.



Southwest Transitway – Stage 2
Functional Design Report
2015 April Final Report – 13-8439

19

Branch II Aqueduct

The repositioning of the CN Letellier rail line will result in the track crossing the Aqueduct west of its
current crossing location. The existing pipe is a 1650 mm diameter Hyprescon Class 20 pipe
originally designed to support a Cooper E85 rail loading. The pipe was installed in 1988 using open
cut methods and is not cased. The construction of the pipeline was approved at the time of
construction because the aqueduct it typically operates at low pressures (108 kPa) at that location.
The PCCP pipe and joints are considerably stronger than the Class V RCP required by CN. Based on
the proposed alignment, the rail line will remain above the Class 20 pipe with no change in loading.
Therefore, it is not anticipated that additional load protection measures will be required at this
crossing.

The repositioning of the CN spur lines at the Hopewell Lands (CN North Spur Line (WC07 to Manitoba
Hydro) and CN South Spur Line (WC21 to Harris Transport)) will result in the tracks being located
above the existing Class A pipe, which is unable to support the applied rail loads. As a result,
bridging structures will be required, one for each spur line. As examples, bridging structures are used
to span the Shoal Lake Aqueduct in numerous locations including PR 207 and the GWWD railway at
Deacon Reservoir.

FGSV Feedermain

The repositioning of the CN Letellier rail line will result in the track crossing the FGSV Feedermain to
the west of its current crossing location. The Feedermain at this location is a Hyprescon Class 20
pipe, which was originally designed for Cooper E85 rail loads. The pipe beneath the rail line was
installed within a 15.5 m (50 ft) hand tunneled monolithically cast reinforced concrete casing pipe.
The repositioned rail line will be located near the west end of the existing casing pipe and will
therefore require an approximate 10.1 m extension of the existing casing pipe. The additional casing
pipe would extend to the existing valve chamber west of the tracks. An extension to the casing pipe
may be constructed without removing the feedermain from service using segmental pipe or CIP
methods.

The repositioning of the CN spur lines at the Hopewell Lands (CN North Spur Line (WC07 to Manitoba
Hydro) and CN South Spur Line (WC21 to Harris Transport)) will result in the spur lines being located
above the existing Class 120 pipe. The rail loading on the Class 120 pipe has been verified and the
pipe is capable of handling the applied loads. Based on the CN pipeline crossing requirements,
however, the pipe will require a casing. A bridging structure at this location may be a more feasible
and more economical solution than the construction of a casing pipe around the existing feedermain.
The bridging structure over the South Spur Line (WC21 to Harris Transport) may be constructed in
conjunction with the bridging structure over the Branch II Aqueduct, while the CN North Spur Line
(WC07 to Manitoba Hydro) crossing will require a separate structure. The repositioned rail lines and
conceptual location of the bridge structures are shown in Figure 22.

Fort Garry Feedermain

Although the repositioning of the CN Letellier rail track will place it closer to the existing Fort Garry
Feedermain, the track will remain outside of the 7.62 m (25 ft) AREMA offset requirement.
Consequently, the Feedermain will not require any additional protection.

Lot 16 Drain

The proposed alignment for the transitway will result in a repositioning of the CN Letellier rail track
approximately 5.7 m (18.7 ft) to the west of its current crossing of the Lot 16 Drain. The existing
2400 mm diameter monolithically cast non-reinforced concrete tunnel was constructed with 16.5 m
(54 ft) of steel tunnel liner. The repositioned rail line will be located at the west end of the existing
steel lined section and will not meet the AREMA casing pipe offset requirements. Consequently, an
extension of the casing pipe, a replacement of the pipe, or a bridging structure may be required to
meet CN’s requirements. Due to the depth of the main and methods of construction (CIP tunnel), an
extension of the casing pipe is not considered a viable option. Consequently, either a relocation of the
concrete tunnel (as shown in Figure 23) or a bridging structure for the rail track is a feasible option.

Thermal Considerations

With changes in soil cover over pipelines come changes in the soil temperatures surrounding them.
Two concerns with a decrease in soil covers over buried pipelines are freezing and frost loading.
Freezing and excessive heat loss from water pipelines is a major concern in northern climates, and
has resulted in minimum burial requirements in Canadian cities throughout the prairies. Within the
City of Winnipeg, watermains are typically buried with 2.4 m (8 ft) of soil cover to prevent freezing.
Since feedermains are typically flowing (as opposed to dead end watermains) and contain large
volumes of water, freezing is less of a concern and lower soil covers are permitted.

As soil covers overtop of the Branch II Aqueduct and FGSV Feedermain are as low as 1 m (3.3 ft) at
some locations, it is expected that the frost front (0° isotherm) reaches the depth of the pipe on an
average year although it is unlikely that the soil adjacent to the pipe is frozen. An instrumentation and
monitoring program on the Branch I Aqueduct was undertaken by UMA Engineering between 1995
and 1997 to determine the effects of groundwater and soil temperatures on circumferential joint
cracks5.  The program involved the installation of thermistor strings at three locations along the
Branch I Aqueduct with soil covers as low as 1.5 m.  The study concluded that the water within the
pipe cooled the surrounding soils during the winter (while the water within the pipe was cool) and
heating during summer months (when water within the pipe was warm). As the water flowing within
the pipe is above 0°C, however, it prevents the surrounding soils from freezing. In essence, the water
within the pipeline acts to temper the soil temperature fluctuations around the pipeline. Therefore,
complete freezing of a feedermain is extremely unlikely given the volume of water and insulating
effects of the backfill soils. Illustration 7 shows the thermal profile around the Branch I Aqueduct as
measured during the instrumentation program. The monitoring location was located immediately west
of the Perimeter Highway in a rural area. It illustrates a slightly depressed 0° isotherm above the pipe
as a result of the cooling effect of the pipe while maintaining soil temperature around the pipe above
0°C.

Frost loads on rigid pipelines can also significantly increase applied earth loads. Studies by Smith6

indicated that the advancement of the frost front can increase loading on rigid pipelines by as much
as 100% although with this increase the ultimate loading in the case studies did not exceed the
maximum predicted Marston loads. As Heger positive projection loads were used to calculate soil
loading on all the open cut installed pipes (a more conservative approach than Marston loading), it is
not anticipated that additional frost loading on the pipeline will exceed the capacity of the affected
pipelines.

5 UMA Engineering Ltd., “Branch I Aqueduct Capacity Upgrading Study, Work Area 2.5.7, Branch I Aqueduct Monitoring”,
2001

6 W. Harry Smith, “Frost Loadings on Underground Pipe”, AWWA Journal December 1976.
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ILLUSTRATION 7: THERMAL PROFILE AROUND BRANCH I AQUEDUCT

Based on the recommended transitway alignment, no major changes in soil cover overtop of either
the Branch II Aqueduct or the FGSV Feedermain are anticipated. Therefore, changes in the thermal
regime and frost loading on the pipeline are likely to be minimal.

Where soil covers are reduced to less than 1.8 m, the installation of either box or sheet insulation is
recommended. Insulation should be designed based on the depth of soil cover, pipe width, and
anticipated frost loading in the Winnipeg region. In addition, where LDS pipes, CB leads and other
pipelines exposed to atmospheric conditions cross the Aqueduct and Feedermain, they should be
insulated to prevent additional frost penetration and loading of the pipelines. Insulation should be in
the form of a “U” shape consisting of the trench bottom and sides as a means of insulating the
surrounding soils.

Recommendations

Design Criteria

The following design criteria are recommended for work near the Branch II Aqueduct and FGSV
Feedermain and are consistent with descriptions above:

• Minimum Soil Cover: 1.2 m;

• Maximum soil covers as per Table 5 and Table 11;

• Insulation where soil covers are reduced below 1.8 m; and,

• LDS pipelines crossing the Aqueduct or Feedermain must be insulated.

Construction Limitations

During construction, the following controls must be put in place to protect the Aqueduct and
Feedermain from damage:

• The Aqueduct and Feedermain must be located and marked out prior to construction;

• Pipelines must be located horizontally and vertically prior to construction near or overtop.
This is especially critical where trenchless crossings of the Aqueduct or Feedermain are
undertaken;

• No operating of equipment directly over top of the Aqueduct or Feedermain;

• The use of pneumatic breakers is not permitted overtop of the Aqueduct or Feedermain;

• Excavation within 1 m of the pipeline will be undertaken using soft excavation techniques;

• Extreme caution and care should be used when excavating near the Aqueduct and
Feedermain to prevent lateral ground movements. Pipelines should be monitored for
movement where concern of movement is identified;

• Use extreme caution when excavating near the thrust bearing surface of thrust blocks.
Provide temporary thrust support where required;

• No vibratory compaction permitted overtop of the Aqueduct or Feedermain; and,

• Pipeline crossing locations must be keep in a rut free condition.

Thrust blocks, located behind bends in pressure pipelines, are used to restrain bends from the thrust
forces produced by the internal fluid pressure. The thrust forces developed in large diameter pressure
pipelines can be quite large and result in very large thrust blocks. Excavations behind thrust blocks
must be undertaken with extreme caution as they can result in a loss of soil support and may result
in movement of the thrust block and bend. Movement of bends on PCCP pipelines can cause leaks or
complete failure of the joint causing extensive flooding and damage to nearby properties. Therefore,
any excavations undertaken near thrust blocks must be undertaken in a manner which accounts for
the applied thrust forces and provides temporary support for the thrust blocks where required.
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Summary

Overview

The recommended alignment for the Southwest Transitway does not require relocation of the existing
Branch II Aqueduct or of the FGSV Feedermain. Anticipated changes to soil covers overtop of the
pipelines are limited to landscaping and drainage improvements and are not anticipated to negatively
impact either of the pipelines. However, several pipeline load protection structures and casings must
be constructed to accommodate the repositioning of the CN Letellier rail track and spur lines (CN
North Spur Line (WC07 to Manitoba Hydro) and CN South Spur Line (WC21 to Harris Transport)).
Furthermore, the repositioning of CN Letellier rail track over the Lot 16 Drain does not meet CN’s
pipeline crossing requirements, and the Lot 16 Drain will require replacement at the track crossing.

Bridging Structures and Casing Pipes

Bridging structures are required for the repositioned spur lines where they cross the Branch II
Aqueduct and FGSV Feedermain. These structures provide both loading protection for the pipeline
and protect the rail line from undermining in the case of a joint failure or leak. Due to the
configuration of the pipelines, three bridging structures are required with one spanning both the
Aqueduct and Feedermain and the other two spanning a single pipe. To accommodate the
repositioning of the CN Letellier rail track south of Bishop Grandin Boulevard, an extension of the
existing casing pipe protecting the FGSV Feedermain is required at the crossing location. The new
bridging structures and extension of the casing pipe are shown in Figure 22.

Lot 16 Drain Relocation

The recommended alignment for the Southwest Transitway requires a repositioning of the CN Letellier
rail track west of its current location where it crosses the Lot 16 Drain. The existing 2400 mm
diameter monolithically cast non-reinforced concrete tunnel at the downstream end of the Lot 16
Drain was constructed with 16.5 m of steel tunnel liner. As CN crossing guidelines do not permit
uncased crossings using non-reinforced concrete pipe and the proposed rail alignment will not meet
the requirements for casing pipe as per the American Railway Engineering and AREMA Manual for
Railway Engineering, the line must be replaced or a bridging structure for the rail track must be
constructed. An offline replacement (or relocation) of the Lot 16 Drain would involve the installation
of 77 m of 2400 mm diameter reinforced concrete pipe as shown in Figure 23.

Geotechnical Assessment

Introduction

The scope of work for the geotechnical assessment component of the functional design included the
following tasks:

• Review relevant information from previous geotechnical investigations and published
geotechnical data;

• Develop and complete a geotechnical field investigation program including utility locates, test
hole drilling, soil and rock sampling, instrumentation installation and monitoring, and
laboratory testing of collected  samples;

• Undertake engineering studies and analysis to identify geotechnical concerns, develop design
features, evaluate alternatives and assess feasibility;

• Provide technical input to support other engineering disciplines in the development of the
functional design for the project; and,

• Document the geotechnical investigation, discuss geotechnical concerns, present design
alternatives and provide recommendations based on assessed feasibility.

This part of the report documents the 2014 geotechnical field investigation, discusses the
geotechnical considerations, identifies design alternatives and provides related geotechnical
recommendations in support of the functional design phase. Further geotechnical investigation,
comprehensive geotechnical engineering effort and studies may be required to be undertaken by the
PPP consortium during the detailed design phase to supplement the geotechnical assessment
provided in this report

Available Information

Regional Geology

The surficial geology of the project area has been compiled from the Geological Engineering Maps
and Report for Urban Development of Winnipeg (University of Manitoba, 1983). The subsurface
stratigraphy of the upper 60 m in the Winnipeg area generally consists of four distinct soil units
which are: the Complex Zone, Glacio-lacustrine silty clay, glacial till, and carbonate bedrock.

The Complex Zone is generally up to 4 m thick and consists of stratified silty clay and silt, with
varying amounts of organic soils, alluvial silts and sands, and man-made fill. The glacio-lacustrine
silty clay underlies the Complex Zone, and consists of intermediate to highly plastic silty clays up to
21 m in thickness, generally firm to stiff but becoming softer with depth.  The glacial till underlies the
glacio-lacustrine silty clay and is made up of predominately silt sized particles with highly variable
amounts of clay, sand and gravel. The upper portion of the glacial till is frequently loose/soft and
water bearing, while the lower till is dense to very dense. Carbonate bedrock underlies the glacial till.
The project site is located within an area where the bedrock formation is the Fort Garry Member of
the Red River Formation.

Regional Hydrogeology

There are three significant bedrock aquifers beneath the City of Winnipeg. The largest is known as the
Upper Carbonate Aquifer which is generally found within the upper 7 m of the carbonate bedrock
profile. This aquifer is contained in an extensive network of fractures and karstic solution cavities
formed by the dissolution of the upper carbonate rocks. Other aquifers include the Lower Carbonate
Aquifer at the base of the carbonate bedrock profile and the underlying Winnipeg Formation
sandstones. A Middle Carbonate Aquifer has also been encountered locally.

Prior to the start of development of this aquifer in the late 1800’s, the potentiometric surface was
estimated to be approximately 3 to 6 m below ground surface in the central Winnipeg area. Extensive
consumptive use of this groundwater resulted in a decline in the potentiometric surface to a depth of
21 to 24 m.  Consumptive use has declined since the early 1970’s and since that time the
potentiometric surface has been rising. Currently in the downtown area, the potentiometric surface is
approximately 7 m below grade. This rise in water level has resulted in groundwater related problems
with some deeper foundations in the city and must be considered in the components design for this
project.
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Project Related Geotechnical Information

Relevant information from previous geotechnical investigations and published geological data was
compiled to provide a geological model along the recommended transitway alignment. A list of the
relevant geotechnical information reviewed as part of this task is summarized below:

• University of Manitoba, Department of Geological Engineering (1983) – Geological
Engineering Maps & Report for Urban Development of Winnipeg;

• Baracos and Kingerski (1998) – Geological and Geotechnical Engineering for Urban
Development of Winnipeg, Manitoba;

• AECOM (2013) – Pembina Highway Underpass Upgrade, Preliminary Design, Geotechnical
Report. Report submitted to the City of Winnipeg by Dillon Consulting Limited;

• UMA Engineering Ltd. (1988) – Route 165 Extension Project – Geotechnical Report. Report
Submitted to the City of Winnipeg;

• AECOM (2010) – Bus Rapid Transit Project, Osborne Overpass, Geotechnical
Recommendations Memorandum. Memorandum submitted to Dillon Consulting Limited;

• AECOM (2009) – Bus Rapid Transit Project, Summary of Additional Geotechnical
Assessment, Memorandum submitted to Dillon Consulting Limited;

• Klohn Crippen Consultants Ltd. (2004) – Bus Rapid Transit System – Southwest Corridor,
Geotechnical Investigation and Preliminary Recommendations. Report submitted to Dillon
Consulting Limited;

• City of Winnipeg/ Dillon Consulting Limited. (2009) – Southwest Rapid Transit Corridor –
Stage 1, Contract #4 Transitway Tunnel at CN Rivers Subdivision Mileage 1.38 & Associated
Works, Released for Construction Drawings;

• National Testing Laboratories (2005) - Slope Failure – Bishop Grandin Boulevard; and,

• Dean Gould P.Eng & Associates (2007) - Pembina and Bishop Grandin Underpass, Slope
Failure, South West Ramp.

The most relevant previous geotechnical information for the Southwest Transitway - Stage 2 project
is the investigation that was gathered for the Pembina Highway Widening Project.  This project was
initially undertaken for the City of Winnipeg Public Works Department and has now been included as
part of the Integrated Capital Project.  The full geotechnical report “AECOM (2013) – Pembina
Highway Underpass Upgrade, Preliminary Design, Geotechnical Report” is included in Dillon’s 2013
document entitled “Preliminary Engineering Study of the Upgrading the Pembina Highway Underpass
(CN Rivers Sub Mile 2.65)” dated August 2013.  For this project, 12 test holes were drilled including
seven deep holes into bedrock or refusal into till and five shallow test holes.  This information was
used exclusively to develop geotechnical recommendations for the design of the CN Rail Bridge over
Pembina Highway, the Transitway Bridge over Pembina Highway, and the new Transitway
Underpasses of the CN Wye Tracks (CN Letellier and WC02 Spur) at CN Portage Junction.  The
geotechnical information from these test holes is provided in Appendix H.

Geotechnical Investigation

Field Work

During the period from January 15 to 24, 2014, AECOM completed a geotechnical investigation
program which consisted of four deep test holes (TH14-02, TH14-04, TH14-08 and TH14-09) and
two intermediate test holes (TH14-07 and TH14-10). The approximate location of the test holes are
shown on the Test Hole Location Plan in Appendix I.

Drilling of test holes TH14-02 and TH14-04 was advanced 6 m into bedrock. Drilling of test holes
TH14-08 and TH14-09 was terminated at auger refusal at 5.8 and 2.3 m into till, respectively. Test
holes TH14-07 and TH14-10 were drilled to 6 m below existing grade and terminated in the clay unit.
Standard penetration tests (SPT) were completed at regular intervals in all test holes. Disturbed and
relatively undisturbed soil samples and rock cores were collected for further visual inspection and
testing. Six standpipe piezometers were installed, two in the bedrock, two in the till and two in the
clay. Laboratory testing were completed on selected samples and included moisture content, unit
weight, Atterberg limits, undrained shear strength and consolidation testing.

Logs have been prepared for each test hole to record the description and the relative position of the
soil strata, location of samples obtained, field and laboratory test results, and other pertinent
information. The test hole logs are attached in Appendix I.

Subsurface Conditions

Although the project extends over 7 km, the encountered subsurface conditions in the test holes were
for the most part uniform and are typical to areas within the limits of the City of Winnipeg. In
descending order, the soil stratigraphy consists of:

• Glacio-lacustrine Clay;

• Glacial Till; and,

• Limestone Bedrock.

A schematic of soil stratigraphy is presented in Illustration 8.  Each of these units is described
further below. Soil properties from field and laboratory test results are presented in Illustration 9.

ILLUSTRATION 8: SCHEMATIC OF SOIL STRATIGRAPHY
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ILLUSTRATION 9: SOIL TEST RESULTS

Glacio-Lacustrine Clay
Glacio-lacustrine clay up to 12 m thick was encountered in all test holes. A thin topsoil layer about
150 mm thick overlays the clay in most test holes. The presence of a silt layer(s) about 1.0 m thick
was observed in the top 2 m of the clay unit. Typically, the clay is silty and brown changing in color
to grey with depth, firm to stiff becoming soft with increasing depth, moist and of high plasticity.
Standard penetration test (SPT) N value decreases from about 20 to 7 with increasing depth.

Moisture contents range from 24 to 58%.  The average bulk unit weight of the clay is 16.8 kN/m³.
Undrained shear strength measured from unconfined compression tests shows high scatter with
values ranging from 28 to 56 kPa.

Glacial Till (Silt)
The clay is underlain by glacial till (silt) that typically contains variable amounts of clay, sand and
gravel. Boulders and cobbles are known to be present within the till unit and were encountered during
the drilling. Where the drilling advanced into bedrock below the till unit at McGillivray Boulevard and
at Bishop Grandin Boulevard, the thickness of the till layer varies from 4 to 6 m. In TH14-08 (at the
vicinity of Manahan Avenue), auger refusal was encountered about 6 m into till, therefore till
thickness may be greater than 6 m. The till is brown to light grey, soft/loose in the upper zone and
become denser with increasing depth. Coring was necessary to advance the drilling through the
boulders/cobbles that dominated the lower zone of the till. The till is moist and of low plasticity.
Measured moisture contents decreases with depth from 22 to 10%.

Limestone Bedrock
The till is underlain by limestone bedrock, which forms an artesian aquifer. The bedrock surface was
encountered between elevations 214 and 215m in TH14-02 at McGillivray Boulevard and TH14-04 at
Bishop Grandin Boulevard. Based on calculated Rock Quality Designation (RQD) values for the
recovered rock cores, the rock quality encountered in TH14-02 at McGillivray Boulevard is of very
poor to poor quality and TH14-04 is poor to fair quality.  Recovered rock cores are shown in
Illustration 10 and in Illustration 11.

ILLUSTRATION 10: ROCK CORES FROM TH14-02
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ILLUSTRATION 11: ROCK CORES FROM TH14-04
Groundwater Condition

Measured groundwater levels from Standpipe Piezometers are presented in Table 15 . The
groundwater levels may fluctuate seasonally, annually or due to construction activities.

TABLE 15: SUMMARY OF GROUNDWATER MONITORING RESULTS

Standpipe ID
Approximate

Location
Soil Unit

Installed in
Ground Surface
Elevation (m)

Date
Measured

Groundwater
Elevation (m)

SP14-02
McGillivray
Boulevard

Bedrock 231.81

January 16, 2014
January  21, 2014
January  24, 2014
January  29, 2014
March  07, 2014

224.93
224.85
224.95
225.01
225.04

SP14-07 Clarence Avenue Clay 231.79

January 21, 2014
January  24, 2014
January  29, 2014
March  07, 2014
March 24, 2014

225.83
226.06
226.30
227.45
227.72

SP14-08 Chevrier Boulevard Glacial Till 232.22
January 21, 2014
January  24, 2014
January  29, 2014

223.01
224.09
224.32

SP14-09 Adamar Road Glacial Till 232.0

January  24, 2014
January  29, 2014
March  07, 2014
March 24, 2014

221.67
223.90
223.85
223.70

SP14-10 Plaza Drive Clay 232.32
January  29, 2014
March  07, 2014
March 24, 2014

226.51
227.63
227.79

SP14-04
Bishop-Grandin

Boulevard
Bedrock 232.50

January  29, 2014
March  07, 2014
March 24, 2014

224.28
224.21
224.34

Soil Corrosivity

Winnipeg soils are known to contain high contents of sulphates, which can be corrosive when in
contact with concrete or cast-iron structures. All concrete in contact with the soil should be made in
accordance with the recommendations provided in CSA Standard A23.1 and A23.2. Table 16 below
presents a summary of sulphate content tests from samples collected within the clay layer.

TABLE 16: SUMMARY OF SULPHATE CONTENT TESTS

Soil Unit Sample Depth (m) Test hole No.
Sulphate Content in Soil Sample

Potential For Sulphate Attach
(mg/kg) Percentage

CLAY 1.5 TH14-02 1030 0.10 Moderate

CLAY 3.0 TH14-04 2880 0.28 Severe

CLAY 4.5 TH14-08 1610 0.16 Moderate

CLAY 10.6 TH14-08 475 0.05 Moderate
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Seasonal Frost Penetration

Calculations based on a mean freezing index of 1900 °C-days estimate the seasonal frost penetration
depth in Winnipeg to be approximately 2.4 m.  Factors such as snow cover, vegetation at surface,
soil type, and groundwater conditions can all significantly impact the depth of frost penetration.

Tunnel Excavations and Temporary Shoring

Temporary excavations up to 10 m deep will be required to facilitate the construction of the proposed
Letellier Tunnel. These excavations will be in close proximity to rail, road, buildings and underground
infrastructure. The groundwater conditions, within the bedrock aquifer and the overburden, must be
accounted for in the design and construction of the excavations and support systems. Temporary
work is the responsibility of the PPP consortium and all necessary measures should be undertaken to
protect against adverse impact or undermining the foundation or stability of existing infrastructure. All
excavations must comply with the Manitoba Workplace Safety and Health Regulations.

The geotechnical aspects, design approaches and construction methods used in the design and
construction of the Fort Rouge Tunnel in Stage 1 of the Southwest Transitway are mostly applicable
to the Letellier Tunnel in Stage 2 and can be adopted to develop the excavation plan, design a
temporary shoring system and maintain excavation stability.

Excavation Plan and Staging

The proposed Letellier Tunnel crosses beneath the CN Fort Garry Industrial Leads (tracks WC07 and
WC21) and the CN Letellier track as shown on Figure 8.  The structure will consist of central covered
tunnel 203 m long and two roofless U-shaped depressed sections 197 m and 221m long on the
north and south tunnel approaches, respectively. CN operations shall be maintained during
construction period and therefore temporary and permanent track detours will be required to facilitate
the tunnel construction which will be completed in two phases as follows:

Phase I
1. Temporary detour of CN Letellier track;

2. Excavation and construction of the covered tunnel section between tracks WC07 and WC21;
and,

3. Permanently relocate tracks WC07 and WC21 on top of the completed section of the covered
tunnel.

Phase II
1. Excavation and construction of the other sections of the covered tunnel and the U-shaped

sections south of the central covered tunnel. The north U-shaped section is independent of
the track detour; and,

2. Relocate CN Letellier to permanent alignment over the completed covered tunnel.

The phased excavation approach is an acceptable one to the project’s stakeholders (particularly CN)
as a similar approach was successfully used for the transitway’s Stage 1 tunnel.  The first phase of
the Fort Rouge tunnel excavation during construction is shown in Illustration 12.

ILLUSTRATION 12: SOUTHWEST TRANSITWAY STAGE 1:
TUNNEL EXCAVATION AND RAILWAY TRACK DETOUR

The excavation of the Fort Rouge tunnel was completed in close proximity to CN track as close as
5 m from the centerline of the track and it can be repeated in this project. Temporary shoring and
earth support system can be designed to resist lateral earth pressure, lateral forces from railway live
loads and construction equipment surcharge. Conventional excavation means of hydraulic excavators
and trucks can efficiently be utilized to excavate and haul the excavated soils.  Excavation activities
inside shored excavation from Fort Rouge tunnel construction are shown Illustration 13.
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ILLUSTRATION 13: SOUTHWEST TRANSITWAY STAGE 1:
 EXCAVATION ACTIVITIES AND EQUIPMENT DURING CONSTRUCTION

Temporary Shoring

The design of all temporary shoring and lateral support systems shall be reviewed and accepted by
CN before construction commences.

Open cut sloped excavations can be used where the available space allows particularly between
Chevrier Boulevard and Track WC07, typically the maximum open cut height should not exceed 6 m.
The location and height of the cut slopes may be further dictated by other considerations such as
access, anticipated construction approach and staging. A design objective factor of safety (FS) of
1.30 is considered acceptable for short-term temporary work. The unloading effect of the excavation
on clay pore water pressure can be accounted for in the anaylsis. Railway and construction live load
surcharges should be accounted for in the stability assessment where applicable.  In addition to open
cut excavations, supported and partially supported excavations will be necessary for the proposed
construction. A partially supported excavation utilizes a combination of cut slopes and shoring as
illustrated in Illustration 14.

ILLUSTRATION 14: PARTIALLY SUPPORTED EXCAVATION

The shoring design is expected to include sheet piling and/or soldier pile system with/without internal
bracing depending on the retained height and the applicable loadings. The shoring system used for
the Fort Rouge tunnel construction consisted of sheet pile walls and multi-level internal bracing as
shown in Illustration 15.

ILLUSTRATION 15: SOUTHWEST TRANSITWAY STAGE 1:
SHEET PILE WALL AND MULTI-LEVEL INTERNAL BRACING

Closely spaced soldier piles socketed into the bedrock with timber lagging and internal bracing as
shown in Illustration 16 was a feasible alternative for Fort Rouge tunnel. Upon review of the shoring
installation effort and space requirements inside the shored excavations, the contractor selected the
sheet pile system and large diameter steel pipes for internal bracing to maximize the space inside the
excavation and facilitate the construction activities of the tunnel structure.
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ILLUSTRATION 16: SOUTHWEST TRANSITWAY STAGE 1:  SOLDIER PILE SYSTEM
SHORING ALTERNATIVE

Recommendations for design earth pressures are shown in Illustration 17.

ILLUSTRATION 17: EARTH PRESSURE FOR TEMPORARY SUPPORT

The shoring should be designed to resist lateral earth pressure and lateral forces from live load
surcharges including railway loading and anticipated construction activities. Lateral pressure from
railway loading should be determined as per the latest CN Guidelines and American Railway
Engineering and AREMA using Cooper E90 loading. The active pressure should be extended to the
base of the wall system (i.e., the bottom of the piles). The wall must be embedded deeply enough to
provide adequate resistance for the portion of the wall below the excavation. Passive resistance
below the excavation level should include a FS of at least 1.5. Passive resistance from the soil
located in the upper 0.5 m below the excavation level should be ignored.

Ground Displacements

Excavation support systems are usually designed to keep movements around the perimeter of the
excavation within acceptable limits. Avoidance of ground movements entirely is not possible. For
preliminary assessment, settlements of the ground surface adjacent to braced excavation are often
estimated using the design chart developed by Peck (1969) as shown on Illustration 18.

ILLUSTRATION 18: GROUND SETTLEMENT ESTIMATE ADJACENT TO EXCAVATION

It is recommended that the boundary between Zone Il and IIl be used to estimate vertical ground
movements at the site.  It should be recognized that the predicted ground movements are associated
with standard soldier piles and lagging or sheet piles with cross bracing or tie back anchors,
assuming they are installed with a normal quality of workmanship. Good contact between the lagging
and retained soil should be maintained throughout the construction period. Free draining sand should
be used to fill the voids behind the lagging or sheet piles. Once shoring members are selected and
excavation staging are determined, numerical deformation analysis can be completed to provide an
estimate of the anticipated ground response and shoring displacement. Monitoring of the shoring
system displacement and any potential impact on the adjacent CN tracks shall be performed during
the construction to verify design assumptions and protect against development of any critical
conditions. Samples of completed stress-deformation analysis and monitoring result for Fort Rouge
tunnel are presented in Illustration 19 and Illustration 20, respectively.
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ILLUSTRATION 19: SOUTHWEST TRANSITWAY STAGE 1:
GRAPHICAL PRESENTATION OF STRESS-DEFORMATION ANALYSIS FOR TEMPORARY

SHORING AT FORT ROUGE TUNNEL

ILLUSTRATION 20: SOUTHWEST TRANSITWAY STAGE 1:
GRAPHICAL PRESENTATION OF DISPLACEMENT MONITORING FOR TEMPORARY

SHORING AT FORT ROUGE TUNNEL

Excavation Base Stability

Base instability is a concern for excavations in soft to firm clays. It is analogous to a bearing capacity
failure, the difference being that stresses in the ground are relieved instead of increased. Two types
of analysis are available for calculating the FS against base instability: the Terzaghi method and the
Bjerrum & Eide method. The Terzaghi method is applicable for shallow and wide excavations,
whereas the Bjerrum & Eide method is suitable for deep and narrow excavations. The variation of FS
with excavation depth should be determined using the applicable method. The live load surcharge
from railway loading and construction equipment should be accounted for in this assessment. Where
the FS falls below 1.50, shoring wall movement is a concern as a result of yielding in the subsoil. The
wall deformation could be reduced effectively where the depth of clay below the excavation base is
limited and the wall is driven into a hard layer (i.e., till or bedrock). Results of preliminary FS
assessment according to Terzaghi method is presented for a range of excavation depths in
Illustration 21.
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ILLUSTRATION 21: FACTOR OF SAFETY AGAINST BASE INSTABILITY

Excavation Base Heave

The potential for base heave is expressed as the ratio between the total stress and the groundwater
pressure acting on the base of the clay layer. For wide excavations similar to the proposed cut and
cover Letellier Tunnel, the calculation does not account for shearing resistance from the clay. A
minimum FS of 1.5 is recommended against base heave for a long-term condition, a lower FS can be
adopted for short term conditions. The calculated FS against base heave corresponding to excavation
depth for selected values of GWL in the bedrock aquifer is shown in Illustration 22.  The preliminary
results indicate that for excavations below elevation 225 m, aquifer depressurization will likely be
required to attain design objective FS against base heave.

ILLUSTRATION 22: FACTOR OF SAFETY AGAINST BASE HEAVE

Foundations for Cut and Cover Tunnel

A floating raft foundation can be used to support the proposed cut and cover Letellier Tunnel, the
depressed (below original ground surface) sections of the proposed Transitway, and underground
structures such as lift station. Foundations placed at depths where the structural loads equal the
weight of the displaced soil usually provides adequate bearing capacity and the expected settlements
are related to recompression of the soil. Where the structural loads are more than the weight of the
excavated soil, the foundation is considered to be under-compensated. Rafts can be designed
effectively based on the concept of floating foundations. Preliminary recommendations for allowable
gross bearing capacity are shown in Illustration 23.  Allowable gross bearing capacity is
corresponding to the maximum foundation contact stress, modified by appropriate factor of safety,
before shear failure occurs. Settlement pressure shall be calculated corresponding to tolerable
settlement as part of the detailed design phase.  An estimate for Modulus of subgrade reaction is in
the range 2800 to 3500 kN/m³. These preliminary recommendations should be supported by further
investigations and analysis during the detailed design phase.
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ILLUSTRATION 23: ALLOWABLE GROSS BEARING PRESSURE-RAFT FOUNDATION

The distribution of foundation pressures over compressible soil varies with time and depends on soil-
structure interaction and time-settlement characteristics of the foundation soils. As a conservative
approach, rafts should be designed for two limiting conditions:

• Assuming a uniform distribution of soil pressure, and,

• Assuming a pressure that varies linearly from a minimum of zero at the middle to twice the
uniform pressure at the edge.

The raft should be designed structurally for whichever foundation pressure distribution leads to the
more severe conditions.

The maximum sliding resistance beneath the raft and the retaining wall footings should be taken as
the smaller of:

• One half the normal stress at the interface between the concrete and the clay; and,

• The adhesion of the clay (design value = 30 kPa).

Heave in excavations completed in overburden soils is comprised of three components: elastic
rebound, swelling due to removal of overburden and creep. Creep effects can be ignored if the
construction period is relatively short. Elastic rebound will take place soon after excavation, while
swelling is time dependent; more swelling will be realized the longer the excavation is open. An
estimate of the anticipated ground heave due to rebound and swell can be provided once additional
investigation is completed and structure depth is finalized. Recompression of the elastic rebound will
take place immediately during and after construction while recompression of swell is time dependent.
Once recompression has occurred settlement will start to take place due to the foundation loading, if
it is in excess of in situ effective stress.

The swell potential can be reduced if staged and sequenced construction approaches are utilized. An
optimum time lag between stages and phases of construction can be used to protect against
differential recompression; otherwise, the design should acknowledge and account for this differential
movement.

Raft foundations should be prepared in accordance with the following recommendations:

• Care should be taken during excavation to ensure that the final bearing surface is not
disturbed or subjected to freezing, water inundation or excessive drying;

• All loose or disturbed soil should be removed from the final bearing surface;

• Once the bearing surface has been suitably prepared, it should be evaluated by qualified
geotechnical personnel to verify the suitability of the bearing soils, confirm that the soils are
uniform, not affected by frost or disturbance and to confirm that the soils encountered are
consistent with the conditions noted in this document; and,

• As soon as possible, following approval of the bearing surface by qualified geotechnical
personnel, the steel reinforcing should be placed and concrete should be poured.

Foundations for Bridges and Heavily Loaded Structures

Pile foundations bearing on competent very dense till or bedrock will be required to support heavily
and moderately loaded structures. Available deep foundation system alternatives include; driven
precast prestressed concrete (PPC) piles, driven steel H piles, CIP belled caissons, and CIP rock
socketed caissons. Design considerations for these pile types are discussed in the following sections.

Driven Precast Prestressed Concrete (PPC) Piles

Driven PPC piles can be designed to support heavily loaded structures. If used, PPC piles should be
driven to bear into the very dense glacial till or on the underlying bedrock. Provided that a hammer
with a rated energy of at least 44 kJ per blow is utilized, the piles may be assigned the conventional
capacities shown in Table 17.  These traditional pile capacities are based on a series of studies and
load tests and have been successfully used in the Winnipeg area.

TABLE 17: ALLOWABLE PILE CAPACITY FOR DRIVEN PPC PILES

Pile Diameter (mm) Maximum Allowable Capacity (kN) Final Set (blows/25 mm)

300 450 5

350 625 8

400 800 12

Final set for driven PPC piles shall be taken as three consecutive counts of the set criteria as defined
in the table above. Driven PPC piles will develop the majority of their capacity from toe resistance,
and therefore, no reduction in pile capacity is necessary for reasons related to group action. The
design capacity of a pile group can be taken as the number of piles in the group multiplied by the
allowable capacity per pile.

Pre-construction Wave Equation analysis and dynamic monitoring using Pile Driving Analyzer (PDA)
during construction should be utilized to assess the suitability of the pile driving equipment, verify the
set criteria, evaluate the mobilized capacity and protect against pile damage.
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Further design recommendations for driven PPC piles are summarized below:

• The weight of the embedded portion of the pile may be neglected in the design;

• The above capacities pertain to soil resistance only. The pile cross sections must be
designed to withstand the design loads, handling stresses and the driving forces during
installation;

• Pile spacing should not be less than three pile diameters, measured center to center;

• Pre-boring can be used to enhance pile alignment, and to reduce the effects of pile heave
during driving of adjacent piles. The diameter of the pre-bore should be a maximum of 50
mm larger than the pile diameter;

• All piles located within five pile diameters of another pile location should be monitored for
heave during pile installation. Where pile heave is observed, the piles should be re-driven to
the refusal criteria outlined above; and,

• Where a steel follower is required to install piles below the surrounding ground surface, the
refusal criteria should be increased by up to 50% in order to account for additional energy
losses through the use of the follower or as determined from PDA monitoring.

Driven Steel H Piles

Driven steel H piles are commonly used to support heavily loaded bridge structures. Steel piles can
be designed on the basis of the structural capacity of the pile section provided the piles are driven to
practical refusal into/onto bedrock. The structural capacity of the pile can be determined from the
steel sectional area and the maximum allowable stresses of 0.3 fy or as specified by AREMA Manual.
Practical refusal can be defined as 10 to 15 blows/25 mm pile penetration using a well maintained
hammer with rated energy of not less than 50 kJ. The actual refusal criteria and load capacity for
specific steel section and pile driving system should be established based on pre-construction Wave
Equation analysis and PDA testing.

Steel piles driven to practical refusal will develop the majority of their capacity from toe resistance,
and therefore, no reduction in pile capacity is necessary for reasons related to group action. The
design capacity of a pile group can be taken as the number of piles in the group multiplied by the
allowable capacity per pile.

The following additional recommendations regarding steel piles are provided.

• The pile cross sections must be designed to withstand the design loads, handling stresses
and driving forces during installation;

• Piles should be fitted with an appropriate toe or shoe to protect the pile tip during installation;

• Pile spacing should be a minimum of three pile diameters measured centre to centre; and,

• All piles driven within five pile diameters of one another should be monitored for heave and
where observed, the piles should be re-driven to the specified refusal criteria.

Cast-In-Place (CIP) Belled Caissons

Typically, the till is considered loose to medium dense when the moisture content is greater than 10%.
When the moisture contents are between 7 and 9%, the till is considered dense, and when the
moisture content is between 4 and 6%, the till is usually very dense. These dense to very dense
conditions are considered favourable for the use of belled caissons. CIP concrete belled caissons can

be designed on the basis of an allowable end-bearing pressure of 720 kPa provided they are founded
in the very dense glacial silt till. The bearing pressure should be reviewed if the till condition is not
consistent with the above assumption.  The caissons might be mechanically or manually belled but
the caisson bottom must be hand cleaned so that no loose or disturbed soils are left in the base of
the bore.

Problems with respect to groundwater seepage, stability of roofs of the bells or caving and bore
advance through boulder/cobble zone should be carefully evaluated; these types of construction
challenges are common in the Winnipeg area and should be anticipated. The foundation contractor
must expect to encounter boulders within the glacial till material and at elevations above the required
founding level. Chopping of boulders may be necessary to advance the borings to the dense to very
dense glacial till. The minimum shaft diameter should be 760 mm to permit the entry of personnel for
base cleaning and inspection. Temporary steel sleeves must be used to permit the safe entry of
personnel. The maximum bell/shaft diameter ratio should be in the order of 2.7. All caisson bases
should be inspected by experienced geotechnical personnel to verify that the base conditions are
consistent with the design parameters.

On the basis of in situ testing, pile load testing, and analytical studies that have been undertaken at
other locations in Winnipeg for caissons in comparable glacial silt till, the caisson settlements can be
expected to be less than 20 mm for bell diameters that are commonly employed.

Based on the findings of two test holes advanced through the till (TH14-02 and TH14-04) at
McGillivray and at Bishop Grandin, higher moisture contents were measured and the compactness of
the till is interpreted to be loose to medium dense. Accordingly, only limited bearing capacity can be
mobilized and displacement under caissons load may not be acceptable. These conditions are not
considered favourable for bearing stratum supporting belled caissons.

If this design alternative is contemplated, a test caisson(s) is highly recommended to verify design
assumptions, examine the feasibility of construction and assist in the selection of adequate
equipment and proper construction practices.

Cast-In-Place (CIP) Rock Socketed Caissons

Drilled caissons socketed into sound bedrock can be used to support heavy loads. Local practice is
to design the drilled shafts based on values of allowable end bearing and shaft adhesion of 3.0 and
1.0 MPa, respectively, provided that down hole inspection and assessment of the rock competency
are undertaken. The assessment of the rock competency consists of small diameter proof drilling to
at least 2 m below the socket to detect the presence of voids or clay layers of any significance and
determine if deeper socket boring is required. In the event that the socket cannot be visually
inspected, inspection of the recovered rock core and/or down hole video monitoring can confirm the
competency of the bedrock. In this situation, caissons founded in sound bedrock should be designed
on the basis of a reduced allowable shaft adhesion of 0.69 MPa with no contribution from end
bearing. Safety concerns related to man entry into the boring (e.g., high level of gas) may preclude
undertaking the visual inspection.
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The socket length should be a minimum of one socket diameter within sound competent bedrock.
The minimum shaft diameter of the rock-socket should not be less than 760 mm and the maximum
diameter should be selected to suit the locally available coring equipment. The rock sockets should
not be spaced closer than 2.5 socket diameters, centre to centre. Groundwater control and tremie
placement of concrete is likely to be required. To our knowledge, settlements of rock socketed
caissons have never been measured in the Winnipeg area. However, it is anticipated that the
settlements would be less than 20 mm excluding elastic shortening of the pile itself.

Inspection of the recovered rock cores and down hole inspection by experienced geotechnical
personnel will be required to aid in assessing the competency of the bedrock and determining if
longer socket lengths are required. Depths to sound bedrock should be expected to vary within the
site and it should be recognized that the presence of the heavily fractured rock and potential infill
material above the socket design length may require permanent steel casing left in the ground so that
the integrity of the shaft is maintained. In this regard, the basis for measurement and payment for the
rock socket installation should be established in the contract preparation stage to recognize that the
bedrock conditions at some rock socket locations may require unanticipated extra effort and
materials for their completion.

Based on the findings of two test holes advanced into the bedrock (TH14-02 and TH14-04), the top
6 m of the bedrock was dominated by poor to fair quality rock. The thickness of unsound bedrock
below the bedrock surface could be in excess of 6 m. Socket length, at least at the location of these
test holes, should be expected to be developed below the cored depth and measures to maintain
socket bore stability and groundwater control should be anticipated.

If this design alternative is contemplated, a test caisson(s) is highly recommended to verify design
assumption, examine the feasibility of construction and assist in the selection of adequate equipment
and proper construction practices.

Additional Pile Design Concerns

In cases where pile foundations support retaining walls or other structures experiencing lateral loads,
it will be necessary to design the piles such that they provide sufficient lateral resistance. Vertical
piles can provide lateral resistance by deflecting against the surrounding soil (i.e., soil-structure
interaction). Battered piles can provide lateral resistance equal to the horizontal component of its axial
load. Where practical, primary horizontal forces on pile foundation should be resisted by battered
piles.

Pile downdrag (negative skin friction) due to settlement of soils surrounding the pile will impose an
additional load on piles that must be accounted for in design. The magnitude of this additional load
depends on the surcharge load on the surrounding soil, as well as the degree of consolidation at the
time of pile installation.

Assessment of Pile Foundation Alternatives

Four pile foundation alternatives are identified to support the proposed Transit and Rail bridges and
other heavily loaded structures including:

• Driven precast prestressed concrete piles;

• Driven steel H piles;

• Belled caissons; and,

• Rock socketed caissons.

Numerous structures in the Winnipeg area are supported on foundation systems consisting of one or
a combination of the above types. The factors governing the design and performance of these pile
types are well understood by the engineering community and the construction industry. Local
contractors are familiar with related construction practices and the necessary equipment for
installation is available.

Driven steel H piles can be driven to practical refusal into/onto bedrock surface and designed on the
basis of steel section structural capacity. Pile design loads up to 1200 kN can be mobilized for
common pile sections. These piles offer easy splicing and can be made in variable lengths. Larger
sections can be selected if greater design loads are desired. Adequate driving equipment, good
installation experience and reliable testing methods are locally available. Pile caps are anticipated to
be of reasonable size. Also, steel H piles are the preferred pile type by CN rail.

Driven precast prestressed piles are common in the Winnipeg area but are limited in manufactured
length and the design capacity ranges between 400 to 800 kN.  Locally, It is uncommon to splice
segments of precast concrete piles, splicing may be required at the Transitway Overpass of
McGillivray Boulevard. Pile cap size is expected to be larger than the size required using steel piles to
support similar load. Precast piles do not lend themselves to certain structural applications such as
integral abutment design.

Belled caissons bearing on competent till can be designed to mobilize loads comparable to steel H
piles. However pile cap size would be significantly larger to support a similar load. Based on the
findings of two test holes (TH14-02 and TH14-04) drilled at McGillivray Boulevard and at Bishop
Grandin Boulevard,  the encountered till is not anticipated to mobilize bearing capacity that would
make this pile type cost effective  The installation requires base cleaning and down hole inspection.
Construction difficulties related to groundwater control, roof stability and boulder removal are not
uncommon and may impact project cost and schedule or require design review.

Rock socketed caissons bearing in competent rock formation can be designed to mobilize significant
design load. The rock condition encountered at McGillivray Boulevard and at Bishop Grandin
Boulevard indicated the top 6 m of the bedrock is generally dominated by poor quality and
extensively jointed/broken rock mass. These conditions are expected to result in cost non-efficient
design and it is not uncommon to experience serious construction challenges that may adversely
impact cost and schedule of the project.

Based on the available information and above discussion, it seems that driven steel H piles are a
preferred foundation system to support the proposed three structures at McGillivray Boulevard and at
Bishop Grandin Boulevard. Further investigation and assessment should be undertaken to confirm
subsurface conditions and review the suitability of the selected foundation type.

Foundations for Lightly Loaded Structures

Lightly loaded structures including low height retaining walls can be supported on shallow footing or
CIP friction piles. Design considerations and recommendations are discussed in the following
sections.

Shallow Footings

Shallow footings can be used to support and transfer light loads to the underlying soil at a pressure
consistent with the loading requirements and the bearing capacity of the soil.  Provided the footings
are supported on native clay below the frost depth, an allowable bearing pressure up to 75 kPa can
be used in preliminary sizing of the footings. Corresponding consolidation settlement is expected to
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be in the order of 25 to 50 mm. The bearing capacity of a footing will be influenced by depth,
dimension and load inclination. Therefore, structure specific assessment and further analysis should
be completed to verify and confirm these preliminary recommendations as part of the detailed design
phase. Different configurations of spread footings may result in a potential for load superposition and
overstressing of the bearing stratum. Under these circumstances, modification to the footings
configuration or a review of the bearing capacity may be required. Total and differential settlement
magnitude and rate under spread footings can be estimated using a one dimensional consolidation
theory as part of the detailed design phase.

Shallow footings should be located below the frost penetration depth which is estimated at 2.4 m
below ground surface. This depth can be reduced if thermal insulation is used to protect against frost
penetration provided the footing is bearing on competent soil. The potential for movement caused by
volumetric changes of the high plasticity clay due to changes in moisture content should be reviewed
for its impact on future performance.

Ultimate unit resistance to sliding at the interface of the footing and the soil can be taken as the
smaller of one half the normal stress at the interface or the clay cohesion value of 35 kPa. A
minimum FS of 1.5 should be applied against sliding.

Soil within the depth of frost penetration can freeze to the foundation developing an uplift force. An
adfreeze bond of 65 kPa can be used to estimate the uplift forces. These forces can be resisted by
the sustained vertical loads on the footing. A non-frost susceptible material or bond breaker/thermal
insulation between the footing and the adjacent soil can be used to protect against adfreeze bond
development.

Footings should not be placed on uncontrolled fill, organic or other deleterious soils.  The bearing
stratum should be cleaned to remove all disturbed or otherwise affected soil and protected from frost,
desiccation and the ingress of free water.

Cast-in-Place Friction Piles

Straight shaft friction piles founded in the clay can be designed using an allowable unit skin friction of
12 to 15 kPa. Due to anticipated moisture related volume changes, resistance along the top 2 m of
the pile shaft should be excluded from the design calculation in determining the pile capacity. The
piles should not extend into the soft clay above the till layer to protect against seepage and collapse
of the open hole.

Additional recommendations are provided below:

• Pile diameter should not be less than 0.45 m;

• Piles should be adequately reinforced to resist possible tension from clay swelling or frost
heave;

• Pile spacing should be at least three pile diameters centre to centre. Group effect should be
considered if pile spacing is less than specified;

• Provision for temporary casing shall be made available at site to facilitate cleaning,
inspection and protect against seepage and sloughing during construction; and,

• All piles must be taken to completion once they have been initiated.

Lateral Loads and Retaining Walls

All retaining walls should be designed to support earth lateral pressure, hydrostatic pressure (if
applicable) and lateral forces from live load surcharge including railway traffic as per AREMA Manual
and CN guidelines. Retaining walls should include a suitable drainage system to protect against
buildup of hydrostatic pressures behind the wall. Wall drainage typically consists of a layer of free-
draining sand/gravel mixture in conjunction with a perforated drainage pipe connected to a suitable
discharge point. Geo-composite products can be used behind the wall to facilitate drainage. Retaining
walls in excess of 1.5 m may also be equipped with weep holes to protect against buildup of
hydrostatic pressure. A provision for drainage should be provided to protect against the development
of hydrostatic water pressure behind sheet pile and secant pile walls, if used.

Wall Alternatives

Reinforced concrete retaining wall applications are the common type locally used in the Winnipeg
area. Other wall types including Mechanically Stabilized Earth (MSE) walls, sheet pile and secant pile
walls were used on a limited basis. Soldier pile walls are mostly used for temporary work to provide
excavation support.

Traditional gravity type walls (i.e., reinforced concrete and MSE wall) are constructed in bottom-up
fashion and require considerable space behind the wall. Temporary shoring is often necessary in
conjunction with the construction of a gravity wall for cut applications in urban environment. In sites
of limited space or when the new cut wall is in close proximity to existing buildings, gravity type walls
may not be feasible and embedded type walls are considered more viable alternatives. Embedded
walls include sheet pile walls and secant pile walls with/without tie backs. These walls are
constructed in top-down fashion and are installed prior to excavation in front of the wall. The
construction of embedded walls lends itself for stage construction and can be designed efficiently to
reduce temporary shoring requirements.

The following types of retaining wall systems have been identified as feasible alternatives at the
subject locations:

• MSE wall system at proposed Transitway Overpass of McGillivray Boulevard;

• MSE or reinforced concrete wall system (low height) at proposed Transitway Bridge over
Bishop Grandin;

• MSE or reinforced concrete wall system (low height) at proposed CN Rail Bridge over Bishop
Grandin; and,

• Reinforced concrete wall system at approaches to the proposed Letellier Tunnel.

Lateral Loads

Lateral earth pressures transferred to retaining walls or to bridge abutments will be a function of
backfill/retained material, method of placing and compacting backfill, and amount of horizontal
deflection allowed by the wall or the abutment after backfill is placed. It is recommended that
abutments and walls be backfilled with a free draining granular material containing no more than 5%
fines (finer than #200 sieve). Cohesive soils are not recommended for backfill behind retaining
structures.
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For free draining coarse granular soils, an active earth pressure coefficient (Ka) of 0.33 can be used
in the design of walls that are allowed to translate or deflect horizontally by at least 0.2% of the
retained height. For retaining structures which are not free to translate, an at-rest earth pressure
coefficient (Ko) of 0.5 should be used, assuming free draining granular backfill. In addition to earth
lateral pressure, the walls should be designed to resist lateral loads from other applicable surcharges
including railway and construction loading and loads that may arise from interference with foundation
of existing building. The passive resistance in front of the wall can be assumed as shown in.  Passive
resistance should only be accounted for from soils 0.75 m below the final grade in front of the wall. A
minimum FS of 1.5 should be applied to the available passive resistance.  The lateral pressure
distributions on the retained side should be extended to the base of the wall system.  The wall must
be embedded deeply enough to provide adequate kick out resistance.

ILLUSTRATION 24: PASSIVE EARTH PRESSURE IN FRONT OF WALL

Compaction of backfill within about 1.5 m of the wall should be conducted with a light hand operated
vibrating plate compactor. Over-compaction of the backfill may result in earth pressures that are
considerably higher than those predicted in design. Backfilling procedures should be reviewed during
construction to verify that they are consistent with the design assumptions.

Further assessment will be required to assess the soil design parameters and design loads as part of
detailed design phase.

External Stability for MSE Wall

MSE wall is a proprietary system and the system design features and internal stability is the
responsibility of the manufacturer. External stability should be verified for applicable modes of failure
outside the stabilized soil mass. External stability evaluation involves sizing the MSE wall or
improving the foundation to attain the following design objectives:

• Bearing capacity FS  > 2.5;

• Settlement satisfies project required performance;

• Global stability FS > 1.5;

• Sliding FS > 1.5; and,

• Overturning, eccentricity e < L/6.

Preliminary assessment indicated that MSE walls of design height greater than 4 m will not attain
design objectives and the anticipated settlement under wall loading will be intolerable. Lengthening
the MSE wall reinforcement would significantly increase cost and only partially address the identified
concerns. Therefore, alternatives including ground improvement techniques will be required to
provide adequate support conditions. Ground improvement techniques include vertical drains,
preloading, stone columns or reducing the MSE wall loading using light weight fill. Ground
improvement techniques present an inherited level of uncertainty with respect to the anticipated
performance and are associated with time requirement or threshold displacement to mobilize its
resistance. However, the use of light weight fill introduces the least uncertainty as material properties
and placement can be reasonably controlled and the final product is visible for further inspection.

The analysis is carried forward to assess the benefits of using light weight material for MSE wall
backfill. A unit weight of 20 and 6 kN/m³ is assumed for conventional granular backfill and light
weight fill, respectively. The findings of this assessment are presented below in terms of the
combined stress at the base of wall. The combined stress is defined as the sum of vertical stress
under a column of light weight and granular backfill of different proportions. For convenience, a
combined stress of 65 kPa can be derived from different combinations such as (3 m granular fill plus
1 m light weight, 2 m granular fill plus 4 m light weight, or other possible combinations).

Anticipated total settlement (i.e., 90% of ultimate settlement) under MSE wall corresponding to
combined stresses range from 45 to 80 kPa is presented in Illustration 25.  Settlement rate and
achieved settlement at key post construction dates (1, 2 and 5 years) are presented on
Illustration 26. Different proportions for light weight and granular fill can be selected depending on
the wall height to reach combined stress corresponding to the desired settlement target.

ILLUSTRATION 25: ESTIMATED TOTAL SETTLEMENT VS. COMBINED STRESS
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ILLUSTRATION 26: ESTIMATED SETTLEMENT RATE AT DIFFERENT COMBINED STRESS

Bearing capacity preliminary evaluation has been investigated to calculate FS for selected granular
and light weight fill proportions for a combined stress of 65 and 80 kPa. The preliminary results
indicate that FS against bearing capacity is less than 2.0 for 80 kPa combined stress and between
2.0 and 2.3 for 65 kPa combined stress. The arrangement of whether granular fill is placed below or
on top of the light weight fill seems to influence the bearing capacity evaluation. Placing the light
weight at the bottom of the reinforced mass improves overturning, reduces surcharge lateral pressure
and results in less contact pressure at the base of the wall. Detailed assessment should be
completed as part of detailed design phase with consideration of other applicable factors including,
but not limited to, floatation, structural behavior of the light weight fill and constructability concerns.

Design objective FS against overturning and sliding are achieved for the case of maximum combined
stress considered in this assessment (i.e., 80 kPa) which corresponds to a granular fill proportion up
to 4 m high. Introducing light weight fill and maintaining the combined stress would result in reducing
the granular fill and thus improving the FS against sliding and overturning at the base of the wall. The
light weight is considered self-supporting once cured with no lateral pressure exerted on any of the
wall features.

The results of preliminary  stability assessment for MSE loading corresponding to combined stresses
range from 45 to 80 kPa  indicate that design objective FS against global stability is attained.

The above discussion is based on preliminary analysis and specific assumptions which need to be
fully reviewed and verified in the detailed design phase. An important assumption made in the
analysis is that the light weight fill will be placed across the full width of the road between wall facing.
The preliminary results suggest that, at tall MSE wall section and in the vicinity of bridge abutments,
the light weight fill requirements could be significant  (i.e., full height light weight fill) in order to meet
design objectives and attain acceptable performance.

Slope Stability

An adequate FS against slope instabilities must be achieved for any proposed slopes during the short
term during construction and immediately after construction and over the long term. The proposed
Transitway and Rail Bridges over Bishop Grandin introduce stability concerns for the head slopes at

each bridge. To our knowledge, the current cut slopes along Bishop Grandin are 4H:1V and there are
at least two known and documented instabilities for the cut slope within the general area of the
proposed bridges. These instabilities were addressed in the following reports:

• National Testing Laboratories (2005) - Slope Failure – Bishop Grandin Boulevard; and,

• A. Dean Gould P.Eng & Associates (2007) - Pembina and Bishop Grandin Underpass, Slope
Failure, South West Ramp.

A preliminary review of these documents indicated that soil saturation and poor drainage were
contributing factors to the documented instabilities. The stabilization measures included installation
of sub drains, replacement of the disturbed soil mass and modification to the grade.

A preliminary stability assessment is completed using typical soil strength values and assumed
groundwater condition to investigate stability of the existing 4H:1V cut slope assuming the new
crossings will result in additional load at the slope crest in order to attain the design elevation. The
results of the preliminary assessment indicated that current geometry for the cut slope can be
maintained to attain the design objective FS against instability provided light weight fill is used to
construct the new approach fill at each abutment including 1.5 m crest unload (i.e., replacing in situ
soil with light weight fill). Subsurface drainage and surface drainage improvement will also be
required to improve the stability of the head slope at each bridge.

Further stability assessment including advance soil shear strength testing and ground water condition
monitoring will be required to verify and finalize the head slope design as part of the detailed design
phase.

Subgrade Preparation and Pavement

The clay subgrade should be scarified to a minimum depth of 150 mm and compacted to a minimum
of 95% of Standard Proctor maximum dry density. If significant deformation (squeezing and bulking)
of the subgrade occurs, compaction should be terminated and an investigation undertaken to
determine the cause of the deformation. When subgrade material, including silt or organic (e.g.,
topsoil) material, is encountered during subgrade excavation, it should be treated as unsuitable
material and excavated and replaced with compacted clay.

In cases where the depth of excavation exceeds 750 mm, the unsuitable material should be bridged
with geotextile and granular fill. Silt within 1.2 m below finished road level should be removed and
replaced with suitable material. This approach is considered sufficient for bridging since removal of
this material for the entire layer thickness will not be practical in some cases. A woven geotextile
should be placed between the native soil and the granular fill to provide separation and reinforcement.
The granular fill should consist of a 100 to 150 mm down crushed material. The granular fill materials
should be compacted in uniform layers followed by proof rolling to ensure it is well compacted and
that no soft or weak areas exist.

The subgrade should be proof rolled with a loaded tandem gravel truck, or approved equivalent,
having a gross vehicle weight of at least 20 tonnes to identify any soft areas before the granular base
and pavement layers are placed. Each successive pass of the equipment used for proof rolling should
be offset by not greater than one tire width to provide adequate coverage. The rolling pattern should
be completed in a systematic fashion and the results recorded. Best results are generally obtained
using the ground speeds ranging from 4 to 8 km/h.
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Areas identified as being weak or soft during proof rolling should be stabilized by additional re-
working and compaction or removal and replacement with suitable material. Any softened or weak
areas should be bladed aside and the underlying material scarified and re-compacted. The excavated
material should then be bladed back and compacted to a minimum of 95%  of the Standard Proctor
maximum dry density. Cuts across the roadway alignment should be sloped at a maximum (i.e., no
steeper than) of 5H:1V to minimize the potential for differential movement beneath the pavement.
Once filled to subgrade elevation, proof rolling of these areas should be completed.

The subgrade conditions along the proposed transitway alignment are considered typical for the
Winnipeg area. For these subgrade conditions, the City has developed and successfully used a
concrete pavement structure for major Regional Streets and Transitways. This pavement structure
consists of a well compacted subgrade, subdrains and geotextile, a 0.45 m layer of  C-Base
(150 mm down crushed  limestone), a 0.15 m layer of A-Base (50 mm down crushed limestone), a
0.075 m layer of limestone Base Course and a 230 mm plain doweled concrete pavement.   This
pavement structure has provided acceptable performance for the City of Winnipeg and, as a minimum,
a comparable pavement structure should be considered for this project. The final pavement structure
shall be designed based on the actual subgrade conditions and the anticipated accumulated axle
loads during the project design life. The final design will be required to be approved by the City’s
Public Works Department.

Summary and Conclusions

A geotechnical investigation program consisting of six test holes was completed in January 2014 to
supplement the information gathered from 12 test holes drilled in December 2011 for the Pembina
Underpass project. The encountered subsurface condition is typical of the Winnipeg area and
generally consists of glacio-lacustrine clay deposit over till over limestone bedrock.

Two phases of tunnel construction and temporary and permanent railway detours will be required to
maintain CN operations during the construction period.

Design and construction approaches used in Fort Rouge tunnel of Stage 1 of the Southwest
Transitway can be adopted with the necessary modifications for the Letellier Tunnel. Technical
aspects including, but not limited to, excavation proximity to the existing tracks, temporary shoring
system, excavation stability, ground displacement and performance monitoring were successfully
addressed in Fort Rouge tunnel construction and can efficiently be applied to this project.

Groundwater control and aquifer depressurization requirements may arise for deep excavations below
elevation 224 to 225 m.

Raft foundations can be designed to support the proposed Letellier Tunnel (similar to Fort Rouge
tunnel). Aspects of soil rebound, settlement and heave need to be carefully considered in the design
and in construction staging.

Deep foundations alternatives were presented and discussed. Based on the available information,
driven steel H piles seems to be the more cost efficient pile type to support the proposed transitway
structures at McGillivray Boulevard and at Grandin Bishop Boulevard. Pile dynamic monitoring is
recommended to verify design assumptions and confirm mobilized pile capacities during
construction.

Shallow foundation and friction piles can be designed to support lightly loaded structures.

Alternatives for retaining wall types and temporary shoring systems were presented and discussed
Design recommendations related to temporary shoring systems and permanent retaining wall
including lateral forces from earth pressure, live load railway surcharges and construction surcharge
were presented and discussed.

The design of all project components fall within CN rights-of-way or interface with CN assets will be
required to be reviewed and accepted by CN prior to construction.

MSE wall system is identified as a feasible soil retention system for fill application at bridge
approaches. External stability concerns call for the use of light weight fill which is expected to be
significant in the vicinity of the bridge abutments. Reinforced concrete wall is identified as a feasible
system at tunnel approaches.

Subgrade preparation includes removal and replacement of silt layers, if encountered and compaction
of the subgrade surface with subdrains and geotextile. Plain dowelled concrete pavement section
comparable to a standard pavement section used for heavily trafficked streets in the City of Winnipeg
is expected to perform satisfactorily for this project.

While the existing cut slopes at Bishop Grandin Boulevard can be maintained, stabilization measures
including the use of light weight fill, crest unload, and surface and internal drainage improvement will
be required.

Environmental Assessment

Regulatory Requirements

The Southwest Transitway – Stage 2 project is considered a Class 2 Development under the
requirements of the Manitoba Environment Act, and therefore requires submission of an
Environmental Impact Statement (EIS) and approval by Manitoba Conservation and Water
Stewardship (MCWS) to obtain an Environment Act License (EAL).

Under the Canadian Environmental Assessment Act (CEAA) 2012, the project does not require review
or approval by the Canadian Environmental Assessment Agency.

The EIS was submitted to MCWS in April 2014 in a report entitled “City of Winnipeg Southwest Rapid
Transit Corridor – Stage 2:  Environmental Review and Assessment”.  The complete report is
attached in Appendix J.  A summary of key elements of the report is provided in the sections below.

On December 18, 2014, the City of Winnipeg was issued Environmental Act License No. 3121 by
MCWS for the Southwest Transitway – Stage 2 project.

Applicable Legislation

The federal and provincial environmental legislation applicable to the project include:

• Canada

a. Canadian Environmental Protection Act;

b. Fisheries Act and Regulations;

c. Migratory Birds Convention Act;

d. Species at Risk Act;

e. Transport Canada; and,

f. Wildlife Act.
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• Manitoba

a. Climate Change and Emissions Reductions Act;

b. Dangerous Goods Handling and Transportation Act;

c. Endangered Species Act;

d. Environment Act;

e. Manitoba Stream Crossing Guidelines for the Protection of Fish and Fish Habitat;

f. Noxious Weeds Act and Regulation;

g. Sustainable Development Act;

h. Waste Reduction and Prevention Act and Regulations; and,

i. Wildlife Act.

Study Area

For purposes of the Environmental Impact Statement, the study area was defined at each of the
following levels:

Project Study Area
The Project Study Area (PSA) is defined as the area that will be physically altered and/or directly
affected by the project construction activities and/or project operations and maintenance (O&M)
activities.  The project activities will take place within the existing CN Rail, Manitoba Hydro right-of-
way corridor, and City of Winnipeg-owned land; therefore, the PSA was designated as the area
located within the existing CN Rail and Manitoba Hydro right-of-way where project activities will
occur.

Local Study Area
A Local Study Area (LSA) is selected to include the spatial area in which direct effects from the
project are anticipated to occur.  To examine the potential environmental effects of the project in the
local area, the LSA was designated as the lands, watercourses/waterbodies, residences, businesses,
facilities and infrastructure located within 0.5 km of either side of the existing CN Rail and Manitoba
Hydro right-of-way.

Regional Study Area
A Regional Study Area (RSA) is selected to include the spatial area in which direct and indirect
effects from the project are anticipated to occur.  To examine the potential environmental effects of
the project in the region, the RSA was designated as the City of Winnipeg.  This area was selected to:

• Encompass wildlife movements and activities in the area, including Species At Risk;

• Include any affected watercourses, waterbodies or wetlands that extend outside of the PSA
and LSA; and,

• Examine potential effects on land use, recreation, development and/or other stakeholder
interests in the region.

Methodological Approach

The methods and analysis used to identify and determine potential environmental effects within the
Project area consisted of the following:

• Review of engineering, consultation and environmental information from previous studies;

• Information on land use, topography and location of commercial areas, industrial areas,
recreational areas, residential areas, parks, protected areas, watercourses, waterbodies,
forests, wetlands, roadways, trails and other infrastructure was determined by a desk-top
review and examination of topographic maps, drainage maps, aerial imagery and published
information for the area;

• The above-noted features were further examined and ground-truthed by a field survey of the
PSA.  The field survey provided on-site observations and documentation of the presence and
location of the proposed transitway alignment; Manitoba Hydro transmission lines and
transmission line right-of-way, CN yards and CN right-of-way; vegetated areas; mowed or
cultivated areas; residences, parking lots, businesses and other infrastructure; potential fish
and wildlife habitat; protected areas; roads and other human made structures or land use
practices. The field survey was conducted on October 1, 2013, by a two person crew
consisting of a qualified botanist and a qualified fisheries and wildlife biologist;

• Provincial (Manitoba Conservation Data Centre (MCDC)) and federal (Committee on the
Status of Endangered Wildlife in Canada (COSEWIC), Species At Risk Act (SARA)) databases
and registries were reviewed and cross-referenced to species distribution maps, habitat
preferences, breeding periods and migration times to determine the potential for the presence
of any species listed as endangered, threatened or of special concern within the project area;

• Review of information provided in the Manitoba Breeding Bird Atlas, Manitoba Herps Atlas,
annual publications released by MCDC on MCDC Rare Plant Surveys and Stewardship
Activities and recent EIS completed for projects located within the region;

• Review of the City of Winnipeg Naturalist reports for the project area, including the Parker
Lands;

• Contact with the Invasive Species Council of Manitoba (ISCM) to obtain a current list of
invasive species for the project area;

• Review of the City of Winnipeg’s “Ecologically Significant Natural Lands Strategy and Policy”
(December 2007) and current City of Winnipeg Tree Removal Guidelines;

• A request was submitted to the MCDC for information on the presence of any rare or
endangered species in the project area;

• A request was submitted to the Manitoba Historic Resources Branch (MHRB) for information
on the presence of any heritage resources in the Project area;

• A review of current First Nations Treaty Lands, Reserves, and/or Community Interest Zones in
the Project Area;

• A meeting on November 18, 2013, with MCWS regulatory staff to review the project and
determine the requirements for the EIS;

• Review and incorporation of the stakeholder information provided in the Public Consultation
program;

• Review of applicable municipal, provincial, and federal environmental regulations, guidelines,
and/or policies;

• Potential effects were identified based on knowledge of the project area, previous experience
with similar projects, professional experience in conducting environmental assessments, and
knowledge of applicable municipal, provincial, and federal environmental regulations,
guidelines, and/or policies; and,



Southwest Transitway – Stage 2
Functional Design Report
2015 April Final Report – 13-8439

38

• CEAA criteria were used to determine the potential environmental effects, the presence of
residual effects once mitigation measures have been considered, if the remaining residual
effects will have an environmental consequence, and the need for any follow-up or
monitoring activities.

Mitigation of Environmental Effects

The City of Winnipeg is committed to conducting all of its construction projects in a manner that will
reduce potential effects on the environment wherever possible.  As part of this commitment, the City
and the PPP consortium will develop a project specific Environmental Management Plan (EMP) for
the project.  The EMP will outline the environmental protection procedures and mitigation measures
to be implemented before, during and after construction to prevent or minimize any adverse effects
on the environment. The construction and O&M activities will be carried out in accordance with all
applicable City of Winnipeg by-laws and guidelines (e.g., tree removal guidelines, tree protection
guidelines) as well as all applicable provincial and federal laws, acts and regulations.

Table 18 provides a summary of the measures proposed to mitigate the potential environmental
effects that have been identified for the project:

TABLE 18: PROPOSED ENVIRONMENTAL MITIGATION MEASURES

Project Component Environmental Issue Mitigation Plans

General Project
Mitigation

· Site management, overall
environmental management.

· Implementation of Best Management Practices (BMPs) and
measures outlined in the Contractor’s EMP as directed by
the City of Winnipeg for the Project including
water/drainage management and erosion and sediment
control measures.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· Isolation of the work areas as needed to prevent the
release or transport of deleterious substances (e.g., fuel,
grease, mud) or debris within the Project area.

· Safety signage and safe work practices will be used at all
work areas for the Project as part of site management
practices.

· Performance of environmental inspections and monitoring
before, during and after construction activities.

Climate

· No effects identified; the potential
effects of GHG emissions are
provided in the Air Quality and GHG
section below

· None required; mitigation measures for the potential
effects of GHG emissions are provided in the Air Quality
and GHG section below.

Air Quality and GHG
Emissions

· During the Project construction and
O&M activities, there will be
temporary air emissions due to
exhaust and/or dust from the use
of stationary and mobile
equipment.

· The expansion and use of Stage 2
of the Southwest Transitway is
expected to have an overall effect
of reducing GHG emissions in the
City of Winnipeg.

· Implementation of BMPs and measures outlined in the
EMP for the Project.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· Mobile and stationary construction equipment will be
required to meet appropriate federal emission standards.

· Equipment and vehicles will not be left idling whenever
possible.

· Dust control measures such as spraying access
roads/areas with water will be implemented as needed.

· The overall effect of reduction of GHG emissions has a
positive effect and direction.

Project Component Environmental Issue Mitigation Plans

Noise and Vibration

· During the Project construction
activities, there will be noise and
vibration due to the use of
stationary and mobile project
equipment (e.g., asphalt pavers,
backhoes, bulldozers, dump
trucks, excavators, scrapers,
packers, etc.).

· During the Project O&M activities,
there will be noise and vibration
due to the operation of the BRT line
and O&M activities.

· Implementation of BMPs and measures outlined in the
EMP for the Project.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· Project construction and O&M activities will occur during
daytime hours to minimize the effects of noise on
stakeholders and local wildlife.  The Project contractors
will follow all applicable noise bylaws.

· All equipment used on site will be fitted with appropriate
mufflers and be well maintained to minimize noise levels
off the site.

· Existing operating train speeds of 30 to 40 km/hr in the CN
Letellier subdivision will be maintained following
completion of the Project.

· To minimize train noise, continuous welded rail (CWR)
with premium ties and fasteners will be used for the
relocated CN Letellier track (based on CN engineering track
standards).

· A noise attenuation wall is proposed on the west side of
the relocated CN Letellier track between Bishop Grandin
and Markham Road.

Terrain and Soils

· The construction of the Project will
require the permanent alteration of
portions of soil and terrain in the
PSA, and temporary disturbance to
soils and terrain in other areas of
the PSA.

· The Project O&M activities do not
involve any soil removal and
therefore not expected to have a
significant effect on terrain and
soils in the PSA.

· Potential for the release of
hazardous materials as a result of
accidents and malfunctions that
may occur during the Project
construction or O&M activities.

· There were no contaminated sites
found within the PSA and therefore
no expected effects on terrain and
soils in the PSA as a result of
contaminated sites or the need for
site remediation.

· Implementation of BMPs and measures outlined in the
EMP for the Project, including erosion and sediment
control measures.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· The area of terrain and soils that will be permanently
altered is required for the transitway expansion.

· The amount of area affected will be minimized as much as
possible by having the areas required to be cleared,
surveyed and accurately marked prior to construction.

· In areas where terrain and soils can be reclaimed after
construction, care will be taken during clearing to keep
topsoil layers separate from lower layers so that the
original soils can be restored after construction.

· Storage and disposal of dangerous goods will occur
according to Workplace Safety and Health Act and its
regulations and the Dangerous Goods Handling and
Transportation Act and its regulations including the
Storage and Handling of Petroleum Products and Allied
Products Regulation 188/2001.

· Storage and disposal of all waste generated at the site will
adhere to municipal by-laws and applicable provincial
regulations.

· All spills will be reported to the appropriate authority and
remediation will be in accordance with applicable
regulations.

· All Project material used at the site will be removed and
the area will be restored to the pre-existing appearance.

Groundwater

· Accidental release and/or transport
of fuel, grease, mud, soil or other
deleterious substances to the PSA
during the Project construction or
O&M activities.

· Implementation of BMPs and measures outlined in the
EMP for the Project, including water/drainage management
and erosion and sediment control measures.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· Oil changes, refuelling and lubricating of mobile
construction equipment will be conducted a minimum of
100 m from any watercourse, wetland or drainage areas.
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· Storage and disposal of dangerous goods will occur
according to Dangerous Goods Handling and
Transportation Act and the Storage and Handling of
Petroleum Products and Allied Products Regulation
188/2001.

· Storage and disposal of all waste generated at the site will
adhere to municipal by-laws and applicable provincial
regulations.

· All spills will be reported to the appropriate authority and
remediation will be in accordance with applicable
regulations.

Surface Water

· Alteration of the existing drainage
regime, flows and/or amount of
surface water.

· Changes to the water chemistry of
surface waters by brackish/saline
groundwater released during
aquifer depressurization.

· Accidental release and/or transport
of fuel, grease, mud, soil or other
deleterious substances to PSA or
LSA watercourses, ditches or
drains during the Project
construction or O&M activities.

· Implementation of BMPs and measures outlined in the
EMP for the Project, including water/drainage management
and erosion and sediment control measures.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· The results of the hydraulic assessment conducted for the
Project land drainage system showed that there is no
effect on the peak flow rate in the adjacent systems. As
such, the Project construction and O&M activities are not
expected to have a significant effect on the existing
drainage regime or flows in the PSA.

· Groundwater may be removed from the excavation sites by
installing temporary wells and pumping the groundwater to
the existing City of Winnipeg sewer system for treatment at
the South End Water Pollution Control Centre (SEWPCC).
Groundwater will be analyzed to determine its
suitability/approval for sanitary sewer or land drainage
system discharge. As such, the potential effect of changes
to the water chemistry of surface waters by
brackish/saline groundwater released during aquifer
depressurization is expected to be not significant.

· Oil changes, refuelling and lubricating of mobile
construction equipment will be conducted a minimum of
100 m from any watercourse, ditches or drainage areas.

· Storage and disposal of dangerous goods will occur
according to Dangerous Goods Handling and
Transportation Act and the Storage and Handling of
Petroleum Products and Allied Products Regulation
188/2001.

· Storage and disposal of all waste generated at the site will
adhere to municipal by-laws and applicable provincial
regulations.

· All spills will be reported to the appropriate authority and
remediation will be in accordance with applicable
regulations.

Fish and Fish
Habitat

· Changes to the water chemistry of
surface waters due to changes to
the existing land drainage system
in the PSA;

· Changes to the water chemistry of
surface waters by brackish/saline
groundwater released during
aquifer depressurization; and

· Accidental release and/or transport
of fuel, grease, mud, soil or other
deleterious substances to PSA or
LSA watercourses, ditches or
drains.

· Implementation of BMPs and measures outlined in the
EMP for the Project, including water/drainage management
and erosion and sediment control measures.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· The existing system of combined sewers and/or
stormwater drains in the PSA and LSA eventually drain to
outfalls located along the Red River. The land drainage
system developed for the Project will use this existing
system of combined sewers and/or stormwater drains.
There will be no additional drainage inputs or amounts in
the PSA. As such, the potential effects on fish or fish
habitat in the LSA due to changes to the water chemistry

Project Component Environmental Issue Mitigation Plans

of fish or fish habitat as a result of changes to the existing
land drainage system in the PSA is expected to be not
significant.

· Groundwater will be removed from the excavation sites by
installing temporary wells and pumping the groundwater to
the existing City of Winnipeg sewer system for treatment at
the South End Water Pollution Control Centre (SEWPCC).
Groundwater will be analyzed to determine its
suitability/approval for sanitary sewer or land drainage
system discharge. As such, the potential effect of changes
to the water chemistry of surface waters by
brackish/saline groundwater released during aquifer
depressurization is expected to be not significant.

· Oil changes, refuelling and lubricating of mobile
construction equipment will be conducted a minimum of
100 m from any watercourse, ditches or drainage areas.

· Storage and disposal of dangerous goods will occur
according to Dangerous Goods Handling and
Transportation Act and the Storage and Handling of
Petroleum Products and Allied Products Regulation
188/2001.

· Storage and disposal of all waste generated at the site will
adhere to municipal by-laws and applicable provincial
regulations.

· All spills will be reported to the appropriate authority and
remediation will be in accordance with applicable
regulations.

Vegetation

· Permanent alteration of treed,
grassy, wet meadow and cattail
stand areas in portions of the PSA.

· Temporary disturbance to grassy
areas in portions of the PSA.

· Manitoba Hydro’s existing O&M
activity of mowing in the right-of-
way will be continued as part of
the Project O&M activities and will
not result in any additional
environmental effects.

· The other Project O&M activities
are not expected to have a
significant effect on vegetation in
the PSA.

· Introduction of new or additional
non-native or invasive plant
species from equipment and
vehicles during construction or
O&M activities.

· Implementation of BMPs and measures outlined in the
EMP for the Project.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· The area of vegetation that will be permanently altered
during construction is required for the transitway
expansion.

· The amount of vegetation affected by construction
activities will be minimized as much as possible by having
the areas required to be cleared, surveyed and accurately
marked prior to construction.

· Any areas of exposed soils will be stabilized and
revegetated with an approved seed or plant mix.

· Replacement of the lost or altered vegetation with new
areas of upland vegetation, semi-aquatic vegetation,
aquatic vegetation and a pond habitat through Project
landscaping, development of the AT pathways and the
City’s adjacent development of the Parker Retention Pond.

· All construction equipment and footwear mobilized from
outside the construction area shall arrive on the right-of-
way or construction site in clean condition to minimize the
risk of weed or pest introduction. The planting of native
species can also help prevent colonization of newly
exposed areas by non-native or invasive species.

· The City of Winnipeg guidelines for tree protection, tree
removal and tree replacement will be followed.

· To maintain compliance with the Manitoba Noxious Weed
Act, the locations of the existing invasive plants will be
marked and the plants removed prior to construction to
prevent the proliferation and expansion of these invasive
species in the PSA.
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· Vehicle and equipment access will be limited to the right-of
way and existing roads and paths wherever possible.

· Work will be halted under very wet or muddy conditions.

· All Project material used at the site will be removed and
the area will be restored to the pre-existing appearance.

Wetlands

· The Project construction activities
will result in the permanent change
of the majority of the wet meadow
and cattail stand areas in the PSA
due to the construction of the
transitway, AT pathways and
stations; development of the
drainage system for the Project;
and development of the adjacent
Parker Retention Pond by the City.

· Manitoba Hydro’s existing O&M
activity of mowing in the right-of-
way will be continued as part of
the Project O&M activities and will
not result in any additional
environmental effects.

· The other Project O&M activities
are not expected to have a
significant effect on any remaining
areas of wet meadow or cattails
stands in the PSA, or to any
wetland areas created by the
development of the City’s Parker
Retention Pond in the PSA.

· Introduction of new or additional
non-native or invasive plant
species from equipment and
vehicles during construction or
O&M activities.

· Implementation of BMPs and measures outlined in the
EMP for the Project.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· The areas of wet meadow and cattail stands that will be
permanently altered during construction are required for
the transitway expansion.

· The amount of wet meadow and cattail stands affected by
construction activities will be minimized as much as
possible by having the areas required to be cleared,
surveyed and accurately marked prior to construction.

· Replacement of the lost or altered wet meadow and cattail
stands with new areas of semi-aquatic vegetation, aquatic
vegetation and a pond habitat through Project landscaping,
development of the AT pathways and the City’s adjacent
development of the Parker Retention Pond.

· All construction equipment and footwear mobilized from
outside the construction area shall arrive on the right-of-
way or construction site in clean condition to minimize the
risk of weed or pest introduction. The planting of native
species can also help prevent colonization of newly
exposed areas by non-native or invasive species.

· Vehicle and equipment access will be limited to the right-
of-way and existing roads and paths wherever possible.

· Work will be halted under very wet or muddy conditions.

· All Project material used at the site will be removed and
the area will be restored to the pre-existing appearance.

Wildlife and Wildlife
Habitat

· Temporary disturbance in the PSA
during construction and O&M
activities.

· Permanent alteration of treed,
grassy, wet meadow and cattail
stand areas in the PSA that may
provide habitat.

· Implementation of BMPs and measures outlined in the
EMP for the Project.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines, including
restricted activity periods.

· It is expected that the majority of wildlife species present
in the PSA are habituated to the noise and activity in the
PSA. As such, the potential effect of temporary
disturbance during construction and O&M activities is not
expected to have a significant effect on wildlife and wildlife
habitat in the PSA.

· Project construction and O&M activities will occur during
daytime hours to minimize the effects of noise on
stakeholders and local wildlife. The Project contractors will
follow all applicable noise bylaws.

· All equipment used on site will be fitted with appropriate
mufflers and be well maintained to minimize noise levels
off the site.

· The noise levels generated during the Project O&M
activities are not expected to exceed noise levels generated
by typical activities (including traffic) that occur in the
area.

· The area of potential wildlife habitat that will be
permanently altered is required for the transitway
expansion.

Project Component Environmental Issue Mitigation Plans

· Some of the treed, grassy, wet meadow and cattail stand
areas in the PSA will be replaced by the landscaping and
plantings associated with the development of the AT
pathways and the City’s Parker Retention Pond. It is
expected that the permanent alteration of the treed, grassy,
wet meadow and cattail stand areas in the PSA will
displace some of the wildlife species that may be present
in the existing PSA, while other species will remain or
return after the completion of the Project construction
activities. As such, the potential effect of the permanent
alteration of the treed, grassy, wet meadow and cattail
stand areas in the PSA that may provide wildlife habitat is
expected to have a minimal effect on wildlife and wildlife
habitat in the PSA.

Species At Risk

· Temporary disturbance in the PSA
during construction and O&M
activities.

· Injury or mortalities to Northern
leopard frogs or Monarch butterfly
larvae present in the construction
and/or O&M areas.

· Permanent alteration of grassy, wet
meadow and cattail stand areas in
the PSA that may provide habitat
for Northern leopard frogs.

· Loss of milkweed plants in the PSA
that may provide Monarch butterfly
habitat.

· Implementation of BMPs and measures outlined in the
EMP for the Project.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· Project construction and O&M activities will occur during
daytime hours to minimize the effects of noise on
stakeholders and local wildlife. The Project contractors will
follow all applicable noise bylaws.

· All equipment used on site will be fitted with appropriate
mufflers and be well maintained to minimize noise levels
off the site.

· The noise levels generated during the Project O&M
activities are not expected to exceed noise levels generated
by typical activities (including traffic) that occur in the
area.

· The areas of potential Species at Risk habitat (wet
meadows, cattail stands, milkweed plants) that will be
permanently altered are required for the transitway
expansion.

· It is expected that affected bird and bat species would only
be present in the PSA for feeding or temporary resting
needs, and would avoid the noise and disturbance in the
PSA during Project construction and O&M activities.
However, if nests, roosts, burrows or breeding areas for
the affected bird or bat Species At Risk are discovered
during construction or O&M activities, the activities will be
halted and appropriate set back distances will be
implemented.

· Mitigation measures that may be used to prevent injury or
mortality of Northern leopard frog and/or Monarch butterfly
include: conducting a pre-construction survey in the spring
to determine the presence and location of any Species At
Risk in the PSA; relocating the milkweed plants present in
the PSA prior to the construction and O&M activities;
capturing and relocating any Northern leopard frogs found
within the PSA prior to the construction and O&M
activities; and/or scheduling construction and O&M
activities to take place in the late summer, fall or winter
when these species would not be present in the PSA.

· Some of the treed, grassy, wet meadow and cattail stand
areas in the PSA will be replaced by the landscaping and
plantings associated with the development of the AT
pathways and the Parker Retention Pond. It is expected
that the permanent alteration of the grassy, wet meadow
and cattail stand areas in the PSA will displace some of
the Northern leopard frogs that may have returned to these
areas of the PSA in the spring, while other individuals may
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adapt to the new conditions and return after the completion
of the Project construction activities. As such, the potential
effect of the permanent alteration of the treed, grassy, wet
meadow and cattail stand areas in the PSA that may
provide areas of seasonal habitat for Northern leopard frog
is expected to have a minimal effect on Northern leopard
frog in the PSA.

· The potential loss of milkweed plants in the PSA that may
provide Monarch butterfly habitat may be mitigated by:
relocating the existing plants in the PSA prior to the Project
construction activities; and/or replacing the existing plants
with new plantings of milkweed in the landscaped areas
for the Project and/or Parker Retention Pond.

Stakeholders

· Temporary disturbance due to
noise, dust, equipment and crews
working in the PSA.

· Temporary disturbance to traffic
patterns, road use and recreational
use (walking, cycling, dog walking
and gardening) in the PSA.

· Permanent alteration of the treed,
grassy, wet meadow and cattail
stand areas in sections of the PSA.

· Permanent alteration of sections of
the Brenda Leipsic Dog Park and
community gardens located on
Manitoba Hydro owned lands
adjacent to Parker Avenue and
Heatherdale Avenue, and the
Clarence Avenue garden located on
Manitoba Hydro owned lands
adjacent to Vincent Street south of
McGillivray Boulevard.

· Creation of AT pathways in the
PSA.

· The Project benefits outlined in
Section 5, e.g., improved transit
service and increased ridership,
reduction in traffic congestion,
improved access to Investors
Group Field and reduction in GHG
emissions.

· Implementation of BMPs and measures outlined in the
EMP for the Project.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· Stakeholders will be notified in advance of the
commencement of Project start-up activities.

· Safety signage and safe work practices will be used at all
work areas for the Project as part of site management
practices.

· Project construction and O&M activities will occur during
daytime hours to minimize the effects of noise on
stakeholders and local wildlife.  The Project contractors
will follow all applicable noise bylaws.

· All equipment used on site will be fitted with appropriate
mufflers and be well maintained to minimize noise levels
off the site.

· Mobile and stationary construction equipment will be
required to meet appropriate federal emission standards.

· Equipment and vehicles will not be left idling whenever
possible.

· Dust control measures such as spraying access
roads/areas with water will be implemented as needed.

· All Project material used at the site will be removed and
the area will be restored.

· The alteration of land areas in the PSA due to the Project
was perceived as a positive effect by some stakeholders,
and as a negative effect by others.

· During the Public Consultation activities, stakeholders
indicated that the provision of an alternative dog park
nearby was a reasonable solution to the alteration of the
existing Brenda Leipsic Dog Park.

· Stakeholders indicated support and a positive reaction to
the creation of AT pathways in the PSA.

· The Project benefits outlined in Section 5, e.g., improved
transit service and increased ridership, reduction in traffic
congestion, improved access to Investors Group Field and
reduction in GHG emissions, are considered to be positive
effects of the Project.
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Aboriginal Interests

· There are no First Nations reserve
lands, Treaty Land Entitlements or
Community Interest Zones located
within the PSA.

· There are no Métis organizations or
known Métis interests located
within the PSA or LSA.

· The Project construction and O&M activities are not
expected to affect First Nations lands or traditional land
use activities.

· The Parker Wetlands Conservation Committee suggested
that the Parker Lands are part of Rooster Town and Métis
history; however, published information for Rooster Town
indicates that the Parker Lands were not part of Rooster
Town. As such, the Project construction and O&M
activities are not expected to affect Métis interests or
activities in the PSA or LSA.

Land Use

· Temporary disturbance due to
equipment and crews working in
the PSA.

· Temporary disturbance to traffic
patterns, road use and recreational
use (walking, cycling, dog walking
and gardening) in the PSA.

· Permanent alteration of the treed,
grassy, wet meadow and cattail
stand areas in sections of the PSA.

· Permanent alteration of sections of
the Brenda Leipsic Dog Parkand
community gardens located on
Manitoba Hydro owned lands
adjacent to Parker Avenue and
Heatherdale Avenue, and the
Clarence Avenue garden located on
Manitoba Hydro owned lands
adjacent to Vincent Street south of
McGillivray Boulevard.

· Creation of AT pathways in the
PSA.

· Implementation of BMPs and measures outlined in the
EMP for the Project.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· Stakeholders will be notified in advance of the
commencement of Project start-up activities.

· Safety signage and safe work practices will be used at all
work areas for the Project as part of site management
practices.

· Project construction and O&M activities will occur during
daytime hours to minimize the effects of noise on
stakeholders and local wildlife.  The Project contractors
will follow all applicable noise bylaws.

· All equipment used on site will be fitted with appropriate
mufflers and be well maintained to minimize noise levels
off the site.

· Mobile and stationary construction equipment will be
required to meet appropriate federal emission standards.

· Equipment and vehicles will not be left idling whenever
possible.

· Dust control measures such as spraying access
roads/areas with water will be implemented as needed.

· All Project material used at the site will be removed and
the area will be restored.

· The alteration of land areas in the PSA due to the Project
was perceived as a positive effect by some stakeholders,
and as a negative effect by others.

· With the exception of gardening, the development of the
Project’s AT pathways will provide alternate areas for
these land use activities in the PSA. It is expected that the
City will reallocate or replace the community garden area
located adjacent to Parker Avenue and Heatherdale
Avenue, and the Clarence Avenue garden located on
Manitoba Hydro owned lands adjacent to Vincent Street
south of McGillivray Boulevard.

· During the Public Consultation activities, stakeholders
indicated that the provision of an alternative dog park
nearby was a reasonable solution to the alteration of the
existing Brenda Leipsic Dog Park.

· Stakeholders indicated support and a positive reaction to
the creation of AT pathways in the PSA.

· The Project benefits, e.g., improved transit service and
increased ridership, reduction in traffic congestion,
improved access to Investors Group Field and reduction in
GHG emissions, are considered to be positive effects of
the Project.
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Project Component Environmental Issue Mitigation Plans

Resource Use

· The Project construction activities
are not expected to result in any
losses to the existing resource use
in the PSA. Some of the land areas
will be altered and there will be the
additional use of a BRT system,
but overall, the resource use will
remain the same and the Project
construction or O&M activities are
not expected to have a significant
effect on resource use in the PSA.

· None required

Protected Areas · No effects identified · None required

Heritage
Resources

· The MHRB indicated that there
were no records of archaeological
findings in the PSA.

· There were no other Heritage
Resources or historic sites found
to be present within the PSA. As
such, there were no potential
effects to Heritage Resources
identified due to the Project
construction or O&M activities.

· Implementation of BMPs and measures outlined in the
EMP for the Project.

· Compliance with all applicable federal, provincial and
municipal legislation, codes and guidelines.

· If archaeological and/or historical artifacts are discovered
during construction, work at the location will cease
immediately, and the discovery will be reported to the
Project Construction Field Supervisor.  The Project
Construction Field Supervisor or their designate will
contact the MHRB for further information and instruction
on an acceptable heritage resource management strategy.

Environmental Effects Summary

Based on the assessment of the environmental effects that will remain after implementation of the
mitigation measures described in Table 18, the residual effects associated with the project for air
quality and GHGs, noise and vibration, terrain and soils, vegetation, wetlands, wildlife and wildlife
habitat, Species at Risk, stakeholders and land use were found to be minimal or low.  As such, the
environmental effects of the proposed Project on these components are expected to be not significant.

The project effects of reduced GHG emissions, creation of AT pathways and the project benefits
outlined in Section 5 of the Environmental Impact Statement (e.g., improved transit service and
increased ridership, reduction in traffic congestion, improved access to Investors Group Field,
reduction in GHG emissions) were found to be positive effects of the Project.

The Project was determined to not likely result in significant adverse environmental effects based on
the:

• Available information on the proposed Project and the existing local environment;

• Assessment of effects outlined in this Environmental Review and Assessment report; and,

• Application of proposed mitigation measures and follow-up.
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Transitway Runningway Design

Design Criteria

This section outlines the recommended geometric design and pavement design for the transitway
runningway, for the by-pass lanes within the stations, for the transitway connections to the street
system, and for associated street improvements.

The geometric and pavement design for the transitway is based on criteria contained in the following:

• Busway Planning and Design Manual, City of Winnipeg Transit Department, September 2004;

• Bus Rapid Transit Runningways - Recommended Practice, American Public Transit
Association (APTA) Standards Development Program;

• Geometric Design Manual, Transportation Association of Canada (TAC);

• Geometric and Roadway Design Standards, City of Winnipeg Public Works Department;

• A Policy on Geometric Design of Highways and Streets, AASHTO; and,

• Transit Capacity and Quality of Service Manual, Third Edition, Transportation Research Board.

Use of these criteria was confirmed by the City’s Public Works and Transit Departments.  The
recommended design criteria are summarized in Table 19.

TABLE 19: RECOMMENDED TRANSITWAY RUNNINGWAY DESIGN CRITERIA

Criterion Value

Design Speed - Mainline and Motorway Ramps 90km/h

Design Speed - Stations 60km/h

Design Speed - Absolute Minimum 50km/h

Design Speed - Arterial Ramps and Access Roads 40km/h

Stopping Sight Distance: For 90 km/h design speed:
For Passenger Comfort, 60 km/h design speed:

236 m
84 m

Passing Sight Distance (station areas only) TAC Standards

Horizontal Sight Distance TAC Standards

Minimum Horizontal Curve Radius, Mainline R = 330 m

Minimum Horizontal Curve Radius, Stations and CBD R = 120 m

Minimum Horizontal Curve Radius, Absolute Minimum R = 80 m

Minimum Horizontal Curve Radius, Ramps and Access R = 45 m

Minimum Turning Radii at Intersections
23 m  desirable
15 m minimum

Spirals - all curves less than 870 m radius TAC Standards

Maximum Super-elevation (above 50 km/h) 3 %

Maximum Super-elevation at Stations -2 % (fall to center)

Criterion Value

Super-elevation Runout: Main Transitway
At Stations

1 : 400
1 : 200

Minimum Tangent at Station Ends (Platform), Desirable 20 m beyond

Maximum Grade, Mainline, Desirable 3 %

Maximum Grade, Mainline, Normal 5 %

Minimum Grade, Mainline: Rural Cross-Section:
Urban Cross-Section:

0.2 %
0.5 %

Maximum Grade, Stations (Desirable for BRT and LRT) * 0.50 %

Maximum Grade, Stations (Maximum for BRT and LRT) * 2.0 % (BRT), 0.8 % (LRT)

Maximum desirable Grade, Access Roads and Ramps 6 % (10 % maximum)

Minimum Grade (Curbed main Transitway, ramps, access roads and stations) 0.50 % desirable

Crest Curves: Desirable Minimum, Main Transitway
Absolute Minimum, Main Transitway
Minimum for Passenger Comfort, At Stations

K = 65
K= 40
K = 17

Sag Curves: Desirable Minimum, Main Transitway
Absolute Minimum, Main Transitway
Minimum for Passenger Comfort, At Stations

K=59
K=20
K=17

Minimum Intersection Angle 70°

* Maximum grade at stations for LRT is included in criteria to accommodate a possible future conversion from BRT to LRT.
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Geometric Design

The horizontal alignment of the transitway, as described and illustrated in Section 2, has been
determined within the context of many factors, including existing and planned municipal, hydro, and
railway infrastructure within the Parker lands, the Manitoba Hydro right-of-way and the CN Letellier
sub-division.

Distinct types of cross-section are recommended for different sections of the transitway.  These
include an urban cross-section, a rural cross-section, a tunnel/underpass cross-section, a cross-
section for IGF Station, and various cross-sections for transitway connections to the street system.
Each is discussed below in turn in Table 20 to Table 24.

TABLE 20: URBAN CROSS-SECTION (SEE FIGURE 24)

Category Description

Major Features

· One runningway lane in each direction between stations;
· One runningway lane and one bypass lane in each direction within stations;

· Turning lanes, where required, to accommodate bus turns to/from the street system;

· AT Path parallel to the transitway;
· Fencing to separate the transitway from the CN Letellier track;

· Fencing to separate the transitway from the AT Path, where required;

· Sub-drains in the vicinity of low points for drainage; and,

· Drainage inlets to leads to adjacent drainage systems.

Locations Applied

· Within all transitway stations;

· Between the southern limit of the Stage 1 transitway and the Transitway Underpass of
the CN Wye Tracks;

· Through the Transitway Underpass of CN Wye Tracks;
· On the Transitway Overpass of McGillivray Boulevard; and,

· Between the Letellier Tunnel and Markham Road.

Characteristics Between
Stations

Total Pavement Width 10.05 m

Runningway Lane Width 3.5 m

Shy Distance 1.0 m per side

Runningway Drainage LDS

Traffic Barrier Width 525 mm

Traffic Barrier Height 813 mm

Characteristics at
Standard Stations

Total Station Pavement Width 14.2 m

Station Boarding/Alighting Lane Width 3.15 m

Station By-pass Lane Width 3.5 m

Centre Median Barrier Curb Width 0.9 m

Station Platform Barrier Curb SD-203A, 250 mm height*

Station Median SD-226B

Characteristics at
Split Stations

Total Station Pavement Width 11.675 m

Station Boarding/Alighting Lane Width 3.15 m

Station Bypass Lane Width 3.5 m

Station Platform Barrier Curb SD-203A, 250 mm height*

Category Description

Opposing Transitway Lane Width 3.5 m

Opposing Transitway Lane Shy Distance 1.0 m

Traffic Barrier Width (adjacent to rail track) 525 mm

Traffic Barrier Height (adjacent to rail track) 813 mm

* SD refers to “Standard Details” in the City of Winnipeg Construction Specifications

TABLE 21: RURAL CROSS-SECTION (SEE FIGURE 25)

Category Description

Major Features

· One runningway lane in each direction between stations;

· One runningway lane and one bypass lane in each direction within stations;

· Turning lanes, where required, to accommodate bus turns to/from the street system;
· AT Path parallel to the transitway;

· Fencing to separate the transitway from the AT Path, where required;

· Ditches on either side of runningway, with side slopes and a ditch bottom that is
lower than the runningway subgrade so that the pavement structure does not hold
water;

· Ditches that drain to pipes that connect to adjacent land drainage system without any
increase in the existing system’s peak flow rate; and,

· Piped drainage within stations and for grade separations.

Locations Applied

· Between the Transitway Underpass of the CN Wye Tracks and Parker Station;

· Between Parker Station and McGillivray Station;
· Between McGillivray Station and the Transitway Overpass of McGillivray Boulevard;

· Between the Transitway Overpass of McGillivray Boulevard and Clarence Station;

· Between Clarence Station and Chevrier Station; and,
· Between Chevrier Station and the Letellier Tunnel.

Characteristics Between
Stations

Total Pavement Width 9.2 m

Runningway Lane Width 4.1 m

Runningway Shoulder Width 0.5 m per side

Runningway Drainage Ditches

Runningway Side Slope 4:1

Characteristics at
Stations

Total Station Pavement Width 14.2 m

Station Boarding/Alighting Lane Width 3.15 m

Station Bypass Lane Width 3.5 m

Centre Median Barrier Curb Width 0.9 m

Station Platform Barrier Curb SD-203A, 250 mm height*

Station Median SD-226B

* SD refers to “Standard Details” in the City of Winnipeg Construction Specifications
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TABLE 22: TUNNEL/UNDERPASS CROSS-SECTION (SEE FIGURE 26)

Category Description

Major Features
· One runningway lane in each direction;
· Shy distance adjacent to each runningway lane; and,

· Traffic barriers adjacent to tunnel walls.

Locations Applied
· Transitway Underpass of the CN Wye Tracks at Portage Junction; and,
· Letellier Tunnel

Characteristics

Minimum Tunnel Height (for BRT/LRT Clearance) 5.0 m

Total Pavement Width 11.0 m

Runningway Lane Width 3.5 m

Shy Distance 1.5 m per side

Traffic Barrier Width 500 mm

Traffic Barrier Height 813 mm

TABLE 23: INVESTORS GROUP FIELD STATION CROSS-SECTION (SEE FIGURE 27)

Category Description

Major Features

· Central platform connected to Investors Group Field by an overhead pedestrian
walkway; and,

· Four lanes on each of north and south sides of platform (three passenger loading
lanes, one bus circulation lane).

Characteristics

Central Platform Width 19.5 m

Loading Lane Width 3.5 m

Bus Circulation Lane Width 5.0 m

Station Platform Barrier Curb (must
accommodate passenger step down from
platform to roadway when boarding buses staged
in outside rows)

SD-203A, 180 mm height*

* SD refers to “Standard Details” in the City of Winnipeg Construction Specifications

TABLE 24: CROSS-SECTIONS FOR TRANSITWAY CONNECTIONS TO THE STREET SYSTEM

Category Description

Major Features

· The connections to the street system are required  so that rapid transit buses can
access/egress the transitway at various locations to provide a flexible route network
that minimizes the need to transfer;

· The components of the connections include special turning lanes for buses and street
improvements to provide for efficient traffic and parking operations and access/egress
to/from Park and Ride lots; and,

· Includes transitway connections to streets of two-lane, three-lane, and four-lane
configurations.

Locations Applied

· Beaumont Street;
· Georgina Street;
· Hurst Way;

· Willson Place (for Park and Ride users);

· Seel Avenue;
· Waller Avenue (for Park and Ride users);

Category Description

· Clarence Avenue;

· Chevrier Boulevard;

· Chancellor Drive;

· Southpark Drive;
· Markham Road; and,

· University Crescent.

Characteristics

Two-Lane Urban Road Connection:

 Total Pavement Width 8.0 m

 Lane Width 4.0 m

 Barrier Curb SD-203A, 180 mm height*

Three-Lane Urban Road Connection:

 Total Pavement Width 12.0 m

 Lane Width 4.0 m

 Barrier Curb SD-203A, 180 mm height*

Four-Lane Urban Road Connection:

 Total Pavement Width 8.0 m in each direction

 Lane Width 4.0 m

 Barrier Curb SD-203A, 180 mm height*

Two-Lane Rural Road Connection:

 Total Pavement Width 9.0 m

 Lane Width 4.0 m

 Roadway Shoulder Width 0.5 m per side

 Roadway Drainage Ditches

 Roadway Side Slope 4:1

* SD refers to “Standard Details” in the City of Winnipeg Construction Specifications



Southwest Transitway – Stage 2
Functional Design Report
2015 April Final Report – 13-8439

46

Pavement Design

The pavement designs for the transitway are based on AASHTO guidelines, but modified to reflect
bus operations volumes, loaded bus axle weights, geotechnical information, local best practices,
constructability, and experience gained during the Southwest Transitway - Stage 1 project.

The following loaded bus axle weights, supplied by Winnipeg Transit, were used in the pavement
design:

· Front  Axle:      14,287  lbs

· Rear  Axle:      25,487  lbs

· Gross Vehicle Weight: 39,818 lbs

Note that local soil conditions for the Stage 2 project require pavement structures deeper than those
outlined in the AASHTO guidelines.  This will result in an increased drainable sub-base to keep
moisture levels low, to reduce susceptibility to frost, and to maintain structure strength.

Three different types of pavement design are recommended for different sections of the transitway.
Discussed in turn below in Table 25 to Table 27, these include:

• Pavement Structure 1 for the runningways, station lanes, and transitway connections to the
street system;

• Pavement Structure 2 for the Letellier Tunnel; and,

• Pavement Structure 3 for parking lots.

TABLE 25: PAVEMENT STRUCTURE 1

Category Description

Locations Applied
· Transitway Runningways;
· Transitway Station Lanes; and,

· Transitway Connections to the Street System

Comments
· Pavement structure for application in locations with high volumes of transit bus

operation; and,
· Standard transit bus is design vehicle

Material Types and
Thicknesses

Plain Dowelled Concrete Pavement 230 mm

Base Course 75 mm

Sub-Base Course (50 mm diameter material) 150 mm

Sub-Base Course (150 mm diameter material) 450 mm

Sub-Drains (for urban cross-section only) Yes

Non-Woven Geotextile Fabric Yes

Geogrid (as required to span poor sub-grade) Yes

Total Structural Depth 905 mm

TABLE 26: PAVEMENT STRUCTURE 2

Category Description

Location Applied · Runningway within Letellier Tunnel

Comments

· Tunnel’s concrete box structure provides foundation base for the runningway
pavement;

· Structure composed of sub-base material, base course, and concrete;

· Pavement structure requires a sub-drain to quickly remove water from the sub-base
to prevent freezing; and,

· Standard transit bus is design vehicle

Material Types and
Thicknesses

Plain Dowelled Concrete Pavement 230 mm

Base Course 75 mm

Sub-Base Course (50 mm diameter material) 300 – 500 mm (varies)

Sub-Drains Above Tunnel Floor Yes

Total Structural Depth 605 - 805 mm

TABLE 27: PAVEMENT STRUCTURE 3

Category Description

Locations Applied

· McGillivray Station Park and Ride lot;
· Clarence Station Park and Ride lot;

· Kiss and Ride parking areas; and,

· Reconfiguration of existing private parking lots on land leased from Manitoba Hydro.

Comments · Standard automobile is design vehicle.

Material Types and
Thicknesses

Asphalt Pavement 100 mm

Base Course 75 mm

Sub-Base Course (50 mm diameter material) 300 mm

Non-Woven Geotextile Fabric -

Total Structural Depth 475 mm
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Stations

Design Criteria

The spacing between stations and conceptual station designs for the transitway are based on
guidelines contained in the following:

• Busway Planning and Design Manual, City of Winnipeg Transit Department, September 2004;

• Bus Rapid Transit Stations and Stops - Recommended Practice, APTA Standards
Development Program;

• Transit Capacity and Quality of Service Manual, Third Edition, Transportation Research Board;

• Southwest Transitway - Stage 1 Station Designs;

• Designing for Sustainable Transportation and Transit in Winnipeg, City of Winnipeg Transit
Department; and,

• Accessibility Design Standards of the City of Winnipeg.

Spacing between Stations

Station spacing varies according to the type of runningway and to the nature of development along
the transitway.

On the high speed portions of the transitway, stations are spaced at intervals of approximately 0.5 to
1.0 km.  Within this range, stations are located to provide convenient pedestrian access from nearby
developments (both existing and proposed ones), to enable efficient bus access/egress to/from the
street system at various points along the transitway, and to provide opportunities for Park and Ride
facilities at strategic sites.

On the lower speed portions of the transitway, such as on the University of Manitoba lands, stations
are located at shorter intervals of 300 to 500 m to provide good integration of the rapid transit service
with adjacent high-density land uses.

Based on these guidelines and on consultations with City staff and the public, it is recommended that
Stage 2 of the Southwest Transitway include:

· Seven new stations along the transitway (Parker, McGillivray, Clarence, Chevrier, Plaza,
Chancellor, Markham);

· A stop in each direction on Southpark Drive immediately west of Pembina Highway;

· A new station or stops in the Southwood lands (to be built in conjunction with future
development);

· A new event-day station at Investors Group Field;

· Upgrades of existing stops on the University of Manitoba campus; and,

· A major upgrade of the University of Manitoba Station on Dafoe Road (including a new bus
staging area near the east end of Dafoe Road).

The locations of the stations and stops are shown in Figure 28.

Station Design

The functional design includes general layouts for typical stations for the transitway.  While the final
designs for the stations are to be based on these layouts and are to use a set of components and
materials that are consistent and compatible with those used in the stations for Stage 1 of the
Southwest Transitway, the aesthetics for each station are to reflect the local character of the areas
and neighbourhoods the stations serve.

While the general dimensions for a “standard” transitway station for Stage 2 are shown in Figure 29,
typical layouts for three different types of transitway stations include:

• Standard Layout for stations without Park and Ride facilities (Figure 30);

• Large Layout for stations with Park and Ride facilities (Figure 31); and,

• Split Layout for stations with platforms on either side of an intersecting street (Figure 32).

For those sections of the rapid transit routes that operate on-street with other traffic, new or upgraded
stops are recommended to be implemented based on designs typically used for Winnipeg Transit’s
Bus Stop Upgrade Program.

Table 28 provides summary information on the locations and layout types recommended for the
proposed stations and stops.

TABLE 28: STATION LOCATIONS AND LAYOUT TYPES

Category Station Location Layout Type

Transitway

Parker Station
(between Georgina Street and Beaumont Street, north of Parker Avenue)

Standard

McGillivray Station
(north of McGillivray Boulevard, near Seel Avenue, with Park and Ride)

Large

Clarence Station
(between Clarence Avenue and Waller avenue, with Park and Ride)

Large

Chevrier Station (north of Chevrier Boulevard) Standard

Plaza Station
(east side of CN Letellier track at west limit of the Public Road referred to as Plaza
Drive)

Standard

Chancellor Station (east side of CN Letellier track at Chancellor Drive) Split

Markham Station (east side of CN Letellier track, north of Markham Road) Standard

Connection to
University of
Manitoba

Southpark Drive, west of Pembina Highway Street Stop

Southwood Station (exact location and configuration to be determined) Street Stop

InvestorsGroup Field

IGF Station (adjacent to north side of stadium; overhead pedestrian walkway and
ramps between stadium northwest gate and station’s central loading platform).
For regular rapid transit service, bus stops would be located immediately west of
the station’s intersection with University Crescent.

Special Purpose

University of
Manitoba Campus

Northbound University Crescent at Chancellor Matheson Stop (existing) Major Upgrade

Westbound Dafoe at School of Music Stop (existing) Major Upgrade

University of Manitoba Station on Dafoe Road (existing) Major Upgrade
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In addition to these recommended station layouts, the final design of the stations will include the
station features outlined in Table 29.

TABLE 29: REQUIRED STATION FEATURES

# Item
Transitway

Stations
Street Stops

1 Two runningway lanes in each direction ü

2 Decorative fence barrier in station median to prevent pedestrian crossings in mid-station area ü

3 Crosswalks located at each end of station (approximately 5 m downstream of bus stop pole) ü

4 Minimum platform widths (3.0 m for transitway stations, 2.0 m for street stops) ü ü

5
Platform curb must be in a straight line (no curve) to minimize horizontal gap between bus
doors and platform edge

ü ü

6 High level platform curbs (250 mm) ü

7 Yellow pedestrian warning strip at edge of platforms ü ü
(where possible)

8 Pedestrian fencing between bus stop pole and crosswalk to direct pedestrians to crosswalk ü

9 Trueform-style bus stop pole and flag on each platform ü ü

10
Drainage design that prevents water pooling on roadway in station area and on platforms (to
prevent splashing of passengers, formation of ice)

ü ü

11 Enclosed heated shelters on each platform, with benches and interior lighting ü ü

12 Information kiosks for route and schedule information on each platform ü ü

13 Electrical supply and connection mount for BUSwatch signs on each platform ü ü

14
Canopy extended over width of each platform between the bus stop pole and the upstream
end of the enclosed shelter

ü

15 Benches with Canopy on each platform ü

16 Bike Lockers ü

17 Bike Racks with Canopy ü

18 Waste/Re-cycling Receptacles ü ü

19 Newspaper Box rings on each platform ü

20 Prominent identification signage on shelter/canopy at stations ü

21 Prominent pylon identification signage at stations ü

22 Prominent identification signage at stops (e.g., T-Man, Totem) ü

23 Inbound/Outbound signage on median fence ü

24 Wayfinding signage on each platform ü

25 No smoking signage on shelters ü ü

26 Pedestrian-scale lighting throughout station area ü

27 Conduit for communications lines (e.g., fibre optic cable for CCTV)7 ü

28
Conduit and detector loop for bus arrival warning system (for each of northbound and
southbound directions)

ü

29 High quality pedestrian and cycling connections to station ü ü

30 Convenient Kiss and Ride drop-off/pick-up area adjacent to station ü

31 Handi-Transit pick-up/drop-off area adjacent to station ü

32 Convenient access for station maintenance staff and vehicles ü ü

33
Universal design features (automatic door openers for each shelter, paving bands to delineate
a clear path of pedestrian travel)

ü ü

33 Landscaping of scale used for Fort Rouge Station, including use of native grasses ü

34 Space for future public art (City of Winnipeg requirement) ü

7 Note that communications/CCTV systems are to be supplied and installed as separate City initiatives.

Investors Group Field Station

A special purpose station is proposed at Investors Group Field to accommodate buses serving major
events at the stadium.  Up to 200 buses are used to transport spectators to and from events.  Shown
in concept in Figure 33 and in cross-section in Figure 27, IGF Station is proposed to be located
adjacent to the north side of the stadium.  An overhead pedestrian walkway is to be constructed
between the stadium’s northwest gate and the station’s large central loading platform to segregate
pedestrian movements from bus operations.

Note that, between the south limit of IGF Station and the north limit of the stadium building, sufficient
space must be provided beneath the overhead pedestrian walkway to accommodate a single vehicle
lane, approximately 3.0 m in width, on stadium property.  This lane is required by the Winnipeg
Football Club to provide vehicular access to a storage area on the northeast side of the stadium.

The design of the station requires further collaboration with the Winnipeg Football Club and the
University of Manitoba.

University of Manitoba Station

To support its development plans, the University of Manitoba has indicated that two-way transit
service is preferred on the portion of Dafoe Road east of University Crescent.  To enable two-way
operation, the following will be required:

• Revisions to the location and layout of University of Manitoba Station;

• Construction of a new bus staging area (with provision for 12 bus layover spaces and a bus
operator washroom) near the east end of Dafoe Road; and,

• Installation of two new on-street stops on eastbound Dafoe Road (one opposite the School of
Music, one adjacent to Tache Hall).

The approximate location for these works is shown in Figure 20.

Note that the new bus staging area would be used only for bus layovers; no passenger boarding or
alighting would take place in the staging area. The final layout of the station, the new bus staging
area, and any associated modifications to Dafoe Road requires further collaboration with the
University of Manitoba.
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Park and Ride

Design Criteria

Park and Ride facilities are included at strategic locations to accommodate the following travel
movements:

• Commuter travel to/from downtown;

• Commuter travel to/from the University of Manitoba; and,

• Travel to/from events at Investors Group Field.

The following criteria were used to guide the development of Park and Ride locations for Stage 2:

• Siting at locations where motorists can be intercepted prior to points of traffic congestion on
the regional street system;

• Availability of open contiguous property to accommodate parking lots for 300 to 700
automobiles;

• Availability of space for Kiss and Ride facilities;

• Excellent automobile access/egress between parking lots and the regional street system;

• Siting of automobile access/egress paths to/from the parking lots that minimizes traffic
impacts on nearby residential streets;

• Provision of direct pedestrian paths of 400 m or less between parking spaces and station
platforms;

• Segregation of automobile traffic from bus operations; and,

• Landscaping to a standard that complies with the City’s zoning by-laws.

Proposed Park and Ride Facilities

Park and Ride facilities are included at McGillivray Station and at Clarence Station:

• At McGillivray Station, new parking lots are proposed on the west side of the transitway,
south and north of Seel Avenue (with total capacity for approximately 700 vehicles).  Street
connections are to be provided between the parking lots and Seel Avenue and Willson Place.
Between the parking lots and Fennel Street, each of Seel Avenue and Willson Place are to be
improved to include one eastbound lane and two westbound lanes to accommodate
automobile access/egress between the parking lots and the regional street system.  The
proposed layout for the McGillivray Station Park and Ride is shown in Figure 34.

• At Clarence Station, a new parking lot is proposed on the west side of the Manitoba Hydro
right-of-way adjacent to the station (with total capacity for approximately 400 vehicles).
Street connections are to be provided between the parking lot and Clarence Avenue and
Waller Avenue.  Between the parking lot and Irene Street, Waller Avenue is to be improved to
include one eastbound lane and two westbound lanes to accommodate automobile
access/egress between the parking lot and the regional street system.  The proposed layout
for the Clarence Station Park and Ride is shown in Figure 35.

These Park and Ride facilities are to include the following features:

• Paved parking lots;

• Electrical plugs for block heaters in designated areas;

• Prominent identification signage;

• Prominent wayfinding signage for motorists and pedestrians; and,

• Prominent signage of conditions of use.
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Kiss and Ride

Design Criteria

Kiss and Ride facilities are designed to accommodate passengers making a mode change between
rapid transit and automobile passenger to complete their trips.

The following criteria were used to guide the development of Kiss and Ride locations for Stage 2:

• Siting of pick-up/drop-off locations in close proximity to station platforms;

• Siting of Kiss and Ride facilities off-street, where space permits;

• Integration of Kiss and Ride facility with Park and Ride facility at stations where Park and
Ride is provided;

• Provision of direct pedestrian paths between pick-up/drop-off locations and station
platforms;

• Provision of short-term (15 minutes) parking spaces for waiting automobiles at each Kiss
and Ride facility;

• Excellent automobile access/egress between Kiss and Ride parking area and the regional
street system;

• Siting of automobile access/egress paths to/from the Kiss and Ride parking that minimizes
traffic impacts on nearby residential streets; and,

• Segregation of automobile traffic from bus operations.

Proposed Kiss and Ride Facilities

As listed in Table 30 and shown in Figure 36 Kiss and Ride facilities are to be provided at these
stations:

TABLE 30: PROPOSED KISS AND RIDE FACILITIES

Station Type Number of Parking Spaces

Parker Off-Street 14 in designated parking area

McGillivray
Off-Street,

Integrated with Park and Ride
12 in drop-off/pick-up lane adjacent to station platform

Clarence
Off-Street,

Integrated with Park and Ride
12 in drop-off/pick-up lane adjacent to station platform

Chancellor On-Street
Three in recessed parking area on westbound Chancellor,
Three in recessed parking area on eastbound Chancellor

Markham On-Street
Three in recessed parking area on westbound Markham,
Three in recessed parking area on eastbound Markham

At Chevrier Station and Plaza Station, opportunities for Kiss and Ride have not been identified due to:

• Lack of sufficient space at the station; or,

• Area plans in the vicinity of the station are not yet finalized.
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Bus Staging Areas

Design Criteria

Bus staging areas are required at two locations:

• At a strategic midpoint on the transitway; and,

• On the Fort Garry Campus of the University of Manitoba.

A bus staging area is required at a strategic location on the transitway for the following purposes:

• To position standby buses for insertion into regular rapid transit service in either the
northbound or southbound direction;

• To position standby buses for insertion into southbound service for events at Investors Group
Field;

• To provide a turnaround loop to short-turn regular southbound rapid transit buses; and,

• To provide a turnaround loop to short-turn northbound buses operating from Investors Group
Field following events at the stadium.

The following criteria were used to guide the development of the bus staging area at a midpoint on
the transitway:

• Siting at a station that enables buses to be inserted in either a southbound or northbound
direction to address passenger crowding on rapid transit service in either direction;

• Siting in a location that is not adjacent to a residential area;

• Direct bus access/egress between the staging area and the transitway for buses operating in
either direction on the transitway;

• Sufficient bus parking space in the staging area for up to eight standard buses;

• Sufficient runningway space within the staging area to enable independent pull-in and pull-out
of buses to/from the bus parking spaces;

• Minimization of crossing conflicts between buses and pedestrians; and,

• Reversible directions of bus travel in the staging area’s runningway to accommodate pre-
event and post-event service for events at Investors Group Field.

To support its development plans, the University of Manitoba has indicated that two-way transit
service is preferred on the portion of Dafoe Road east of University Crescent.  To enable two-way
operation, the following will be required:

• Revisions to the layout of University of Manitoba Station; and,

• Construction of a new bus staging area.

To accommodate current and future bus layover volumes for the existing 13 transit routes that
operate on campus and potential future additional routes, the bus staging area at the University
requires 12 bus layover locations and a bus operator washroom (a single water closet with secure
access).  The staging area is to be located near the east end of Dafoe Road.

Proposed Bus Staging Area at McGillivray Station

A bus staging area is to be included at McGillivray Station for the following reasons:

• It is a mid-point on the Southwest Transitway and permits standby buses to be inserted into
service to address passenger crowding for both inbound service to downtown and outbound
service to the University of Manitoba/southwestern suburban neighbourhoods;

• Its proximity to Investors Group Field, in terms of bus running times, permits buses serving
events at Investors Group Feild to turn around and make multiple trips between Investors
Group Filed and the Park and Ride lots at Clarence and McGillivray Stations; and,

• There is sufficient space for the bus staging area at the station that is not adjacent to a
residential area.

The bus staging area is to function as follows:

• For pre-event service to Investors Group Field, buses would stage in the northbound direction
on the west side of the regular southbound platform and in the southbound direction on the
east side of the southbound platform (see Figure 37a).  Buses destined to Investors Group
Field would be loaded from either side of the regular southbound platform, or from only the
east side of the platform if buses staged in the northbound direction are to be pulled around
to the east side prior to loading.  On the east side of the platform, the bus position at the
head of the stop would remain open for use by regular southbound rapid transit service;

• For post-event service from IGF, buses terminating at McGillivray Station to return to
Investors Group Field for a subsequent trip would make a northbound left turn at the north
end of the station to operate in the southbound direction on the west side of the regular
southbound platform (see Figure 37b).  Passengers would alight onto a platform on the
west side of the arriving buses and walk directly to the parking lot without having to cross
buses that are exiting the station to return to Investors Group Field or to the
garage.  Northbound buses from Investors Group Field that are not terminating at McGillivray
Station would alight passengers on the regular northbound platform on the east side of the
transitway runningway prior to continuing their northbound trips;

• For buses to be inserted into regular northbound rapid transit service, standby buses would
stage in the southbound direction on the west side of the regular southbound platform and
pull around to the regular northbound stop on the east side of the station to board
passengers;

• For buses to be inserted into regular southbound rapid transit service, standby buses would
stage in the southbound direction on the east side of the southbound platform and would be
loaded from the east side of the platform; and,
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• For a regular southbound rapid transit bus that is to short-turn at McGillivray Station, the bus
would operate in the southbound direction on the west side of the regular southbound
platform and alight passengers onto the platform on the west side of the arriving bus, before
turning onto the regular runningway to operate northbound.

Proposed Bus Staging Area at the University of Manitoba

The approximate location for bus staging area is shown in Figure 20.   The staging area must be
located downstream of the transit routes that operate to the campus (i.e., east of University of
Manitoba Station).

Note that:

• The new bus staging area would be used only for bus layovers; no passenger boarding or
alighting would take place in the staging area;

• A bus operator washroom must be included within the bus staging area (with a single water
closet and secured access); and,

• The final layout of the bus staging area, and any associated modifications to Dafoe Road
requires further collaboration with the University of Manitoba.
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Street Connections, At-Grade Intersections, and Transit Priority Measures

Required Street Connections

The following connections between the transitway and the street system are required to permit transit
routes operating on the transitway to be “through-routed” to/from their various destinations in
southwest Winnipeg:

• Parker Station with Beaumont Street;

• Parker Station with Hurst Way/Wilkes Avenue/Sterling Lyon Parkway;

• McGillivray Station with Seel Avenue (and with Willson Place for Park and Ride users)

• Clarence Station with Clarence Avenue (and with Waller Avenue for Park and Ride users);

• Chevrier Station with Chevrier Boulevard;

• Chancellor Station with Chancellor Drive;

• Transitway with Southpark Drive;

• Markham Station with Markham Road; and,

• IGF Station with University Crescent.

Required At-Grade Intersections

To provide for the street connections, new at-grade intersections between the transitway and the
street system are required at the following locations:

• Beaumont Street (at Parker Station);

• Georgina Street (at Parker Station);

• Seel Avenue (at McGillivray Station);

• Clarence Avenue (near Clarence Station);

• Chevrier Boulevard (near Chevrier Station);

• Chancellor Drive (at Chancellor Station);

• Southpark Drive;

• Markham Road (at Markham Station);

• Markahm Road (in Southwood Lands); and,

• University Crescent/Dysart Road (near IGF Station).

In addition, alterations are required at the following existing at-grade intersections to accommodate
the planned rapid transit route paths:

• Southpark Drive at Pembina Highway (reconfigured intersection, new traffic signals with
transit signal priority); and,

• Markham Road at Pembina Highway (lengthened northbound left turn storage lane, revisions
to signal timings to accommodate eastbound right and northbound left movements by buses).

Functional Requirements and Transit Priority Measures

Table 31 summarizes the design requirements for the at-grade intersections, including the associated
transit priority measures.

TABLE 31: AT-GRADE INTERSECTION DESIGN REQUIREMENTS

Category

Intersection

Cross-Street
Traffic

Bus Turning
Movements to be
Accommodated

Required
Traffic Control

Required Transit Priority

Location Type
Bus Only Lanes

Near-Side
Intersection

Transit Signal
Priority

New
Transitway
At-Grade
Intersections

Beaumont T Bus Only EBR, NBL
Yield Sign on

Beaumont

Georgina 4-legs Mixed Traffic
WBT, WBR, WBL,

EBT, SBL, NBR
Traffic Signals For SBR, NBR For WBT, EBT

Seel T Bus Only SBR, EBL, EBR, NBL Yield Sign on Seel

Clarence 4-legs Mixed Traffic SBT, NBT, SBR, EBL Traffic Signals For SBR For SBT, NBT

Chevrier 4-legs Mixed Traffic SBT, NBT, SBR, EBL Traffic Signals For SBR For SBT, NBT

Chancellor 4-legs Mixed Traffic SBT, NBT, SBR, EBL Traffic Signals
Rail Signals/Arms

For SBR For SBT, NBT

Southpark T Bus Only SBL, WBR Yield Sign on
Southpark

Markham
(in Waverley

Heights)
T Mixed Traffic SBL, SBR, WBR, EBL

Traffic Signals,
Rail Signals/Arms

For SBR, SBL,
WBR, EBL

For SBL

Markham
(in Southwood

Lands)
4-legs Mixed Traffic SBT, NBT Stop Signs on

Markham

University
Crescent/Dysart

4-legs Mixed Traffic
EBR, NBL, NBT, SBT,

SBR
Traffic Signals For NBL For NBL

Existing
Intersections

Markham &
Pembina

4-legs Mixed Traffic EBR, NBL Traffic Signals For EBR, NBL For NBL

Southpark &
Pembina

4-legs Mixed Traffic EBT, WBT, WBR, SBL Traffic Signals For EBT, WBT For EBT, WBT

Note the following:

a) At the Chancellor Drive and Markham Road intersections in Waverley Heights, the transitway crossing of the street system is in
close proximity to the CN Letellier track.  Flashing warning signals currently operate at these rail crossings to stop on-street
eastbound and westbound traffic and pedestrians while a train passes.  New CN/City of Winnipeg signals will be required at these
intersections to stop on-street eastbound/westbound traffic, pedestrians, and southbound transitway buses intending to turn right
from the transitway onto either Chancellor Drive or Markham Road when a train is passing, and to permit transitway buses to cross
the streets and make turns from or to the transitway.  The CN flashing warning signals and the traffic signals are required to be
integrated to ensure safe operations.

b) Transit Signal Priority (TSP) is proposed to be deployed at several of the intersections.  The type of TSP to be used, Active TSP,
enables buses to communicate with the traffic signal controllers to provide priority (through green extension or red truncation) at
the intersections.  As all buses in Winnipeg Transit’s fleet are equipped with an advanced automatic vehicle location and
communications system to provide the necessary communications with the traffic signal controllers, the planning and deployment
of the TSP system will need to be managed by Winnipeg Transit and the City’s Traffic Signals Branch.  Equipment specifications for
the traffic signal controllers and any other required equipment will be supplied by the City during detailed design for the project.
The City will manage the implementation of the TSP system during the construction phase of the project.
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Grade Separations and Structures

Introduction

The following grade separation structures are required for Stage 2 of the Southwest Transitway and
the Pembina Underpass components of the SWT2-Pembina Underpass project:

• CN Rail Bridge over Pembina Highway;

• AT Path Tunnel under Jubilee Ramp;

• Transitway Bridge over Pembina Highway;

• Transitway Underpass of CN Wye Tracks (CN Letellier);

• Transitway Underpass of CN Wye Tracks (WC02 Spur);

• Transitway Overpass of McGillivray Boulevard;

• Letellier Tunnel;

• Transitway Bridge over Bishop Grandin Boulevard; and,

• CN Rail Bridge over Bishop Grandin Boulevard and retaining wall south of Bishop Grandin
Boulevard.

This section provides detailed documentation of each structure, including descriptions of the
foundations, substructure and superstructure components.

For geographic context:

• Figure 2 shows the general locations of the grade separation structures in relation to the
recommended alignment for Stage 2 of the Southwest Transitway; and,

• Figures 38, 39, 40, and 41 show detailed location plans for the individual structures.

Design Criteria

The design criteria for structures must accommodate requirements for:

• Railway operations (for the CN Bridge over Pembina Highway, the Transitway Underpasses
of the CN Wye Tracks, the Letellier Tunnel, the CN Bridge over Bishop Grandin Boulevard),
and,

• BRT and LRT operations (for the Transitway Bridge over Pembina Highway, the Transitway
Underpasses of the CN Wye Tracks, the Transitway Overpass of McGillivray Boulevard, the
Letellier Tunnel, and the Transitway Bridge over Bishop Grandin Boulevard).

The design criteria used for the structures related to railway operations (the CN Bridge over Pembina
Highway, the Transitway Underpass of the CN Wye Tracks, the Letellier Tunnel, the CN Bridge over
Bishop Grandin Boulevard) are based on guidelines contained in the following:

• Manual for Railway Engineering, AREMA;

• CN Rail Engineering Standards; and,

• Cooper E90 plus CN impact for diesel and electrical locomotives.

The design criteria used for the structures related to rapid transit operations (the Transitway Bridge
over Pembina Highway, the Transitway Overpass of McGillivray Boulevard, the Letellier Tunnel, and
the Transitway Bridge over Bishop Grandin Boulevard) are based on guidelines contained in the
following:

• CSA S6 Canadian Highway Bridge Design Code (latest edition);

• Truck Loading CL-625;

• Busway Planning and Design Manual, City of Winnipeg Transit Department, September 2004;

• Bus Rapid Transit Runningways - Recommended Practice, APTA Standards Development
Program;

• Geometric Design Manual, TAC;

• Geometric and Roadway Design Standards, City of Winnipeg Public Works Department; and,

• A Policy on Geometric Design of Highways and Streets, AASHTO.

Geotechnical Investigation

Based on the geotechnical investigation and assessment, deep foundations bearing on competent,
very dense till or bedrock are required for all proposed structures.  Available deep foundation
systems include driven precast prestressed concrete piles, driven steel H-piles, CIP belled caissons
and CIP rock-socketed caissons.  A significant amount of geotechnical information is available for the
project area from construction sites and studies that have been carried out in the area.  The most
notable locations are in the vicinity of the Pembina Underpass project (conducted during the
preliminary engineering study in 2012) and of the CN Rail Bridge over Bishop Grandin (conducted in
the late 1980’s).  To supplement this information, additional geotechnical investigation was
undertaken along the transitway alignment and focused on overpass and underpass locations.  The
following is a summary of the additional geotechnical work that was undertaken for this functional
design study.

Field Work

In January 2014, a geotechnical investigation program consisting of four deep test holes (TH14-02,
14-04, 14-08 and 14-09) and two intermediate test holes (TH 14-07 and 14-10) was undertaken.
Drilling of test holes TH14-02 at McGillivray Boulevard and TH14-04 at Bishop Grandin Boulevard
was advanced 6 m into bedrock.  Drilling of test holes TH14-08 and TH14-09 at the area of the
proposed Letellier Tunnel was terminated at auger refusal at 5.8 and 2.3 m into till respectively.  Test
holes TH14-07 south of McGillivray Boulevard and TH14-10 north of Bishop Grandin Boulevard were
drilled to 6 m below existing grade and terminated in the clay unit.
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Standard penetration tests (SPT) were completed at regular intervals in all test holes.  Disturbed and
relatively undisturbed soil samples and rock cores were collected for further visual inspection and
testing.  Six standpipe piezometers were installed, two in the bedrock, two in the till and two in the
clay.  Laboratory testing was completed on selected samples and included moisture content, unit
weight, Atterberg limits, undrained shear strength, consolidation testing.

Subsurface Conditions

Although the Stage 2 transitway extends over 7 km, the encountered soil stratigraphy in the test holes
were practically uniform and are typical to areas within the limits of City of Winnipeg.  In descending
order the soil profile consists of Glacio-lacustrine Clay, Glacial Till, and Limestone Bedrock.

Glacio-lacustrine silty clay up to 12 m thick was encountered in all test holes.  Thin topsoil (about
150 mm) overlays the clay in most test holes.  Presence of silt layer(s) about 1.0 m thick was
observed in the top 2 m of the clay unit.  Typically, the clay is brown changing to grey with depth,
firm to stiff becoming soft with increasing depth, moist and of high plasticity. SPT N-value decreases
from 17 to 7 with increasing depth.

The clay is underlain by glacial till that typically contains variable amounts of clay, sand and gravel.
Boulders and cobbles are known to be present within the till unit and were encountered during the
drilling.  The drilling advanced into bedrock below the till unit at McGillivray Boulevard and Bishop
Grandin Boulevard, the thickness of the till layer varies from 4 to 6 m.  In TH14-07 near Manahan
Avenue (north end of Letellier Tunnel), auger refusal was encountered about 6 m into till, therefore,
till thickness may be greater than 6 m.  The till is brown to light grey, soft/loose in the upper zone and
become dense to very dense with increasing depth.  Coring was necessary to advance the drilling
through the very dense and boulders/cobbles dominated lower zone of the till.

The till is underlain by limestone bedrock, which forms an artesian aquifer.  The bedrock surface was
encountered at elevation between 214.0 and 215.0 m in both TH14-02 at McGillivray Boulevard and
TH14-04 at Bishop Grandin Boulevard.  Based on calculated RQD values for the recovered rock cores
over the top 6 m of the bedrock, the rock quality encountered in TH14-02 at McGillivray Boulevard is
of very poor to poor quality and TH14-04 is poor to fair quality.

Pile Foundation Alternatives

Three foundation types are identified to support the proposed bridges at McGillivray Boulevard and
Bishop Grandin Boulevard including:

• Driven steel H-piles;

• Driven precast prestressed concrete piles; and,

• Rock socketed caissons.

Numerous structures in the Winnipeg area are supported on foundation system consisting of one or a
combination of the above foundation types.  The factors that govern the design and performance of
these pile types are well understood by the local engineering community and construction industry.
Local contractors are familiar with related construction practices and the necessary equipment is
available.

Driven steel H-piles with pile tips can be driven to practical refusal into/onto very dense till or bedrock
surface and are designed on the basis of steel section structural capacity.  Pile design loads up to
1200 kN can be mobilized.  These piles offer easy splicing and can be made in variable lengths.
Larger sections can be selected if greater design loads are desired.  Adequate driving equipment,
good installation experience and reliable testing methods are locally available.  Pile caps are
anticipated to be of reasonable size. Steel H-piles are the preferred pile type for CN Rail structures.

Driven precast prestressed piles are common in Winnipeg area but are limited in manufactured length
and the design capacity is in range 400 to 800 kN.  Locally, it is uncommon to splice segments of
precast concrete piles, splicing may be required at McGillivray Boulevard.  Pile cap size is expected
to be larger than the size required using steel H-piles to support similar loads.  Precast piles do not
lend easily to certain structural applications such as integral abutment design.

Rock socketed caissons bearing in competent rock formation can be designed to mobilize significant
design load.  The rock condition encountered at McGillivray Boulevard and Bishop Grandin Boulevard
indicated the top 6 m of the bedrock is generally dominated by poor quality and extensively
jointed/broken rock mass.  Based on the available information and above information, driven steel H-
piles are the preferred foundation system to support the three proposed structures at McGillivray
Boulevard and Bishop Grandin Boulevard.

Fill Stability/Settlement

Land availability at the McGillivray Overpass location dictates the use of soil retaining structures to
construct approach fill at each end of the proposed overpass.  MSE walls are the preferred wall type
for fill applications over conventional reinforced concrete walls. Global stability and settlement under
the MSE wall loading are of some concern and will need to be addressed to achieve design
objectives, factor of safety against instability, and control post-construction settlement within
acceptable levels.

Two design approaches are available to attain stability targets and control settlement, namely:

• Ground improvement or increased resistance (i.e., vertical drainage, basal reinforcement,
pre-loading and staged construction); and,

• Load / disturbing force reduction (i.e., light weight fill).

The use of ground improvement techniques introduces inherent uncertainty related to ground
behaviour and anticipated performance of the selected design and usually impose time requirements
to attain the desired resistance increase, pore water pressure dissipation or to achieve substantial
settlement.  The use of light weight fill significantly reduces the destabilizing forces and also provides
protection against settlement as there will be little change in in situ stresses in the foundation soil
underneath the new MSE walls.  Light weight fill applications offer a higher level of certainty as
related stability and settlement involve no underground components and there are no time
requirements to attain certain results.  Accordingly, light weight fill seems to be the preferred
application for approach fill at the proposed bridges. Detailed geotechnical information is provided in
Appendices H and I.
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Excavations

Deep excavations will be required to construct a transitway tunnel under the CN rail tracks.  The
excavations are expected to be within the clay unit.  The ground conditions seem to be suitable to
support a tunnel structure similar to the Stage 1 tunnel at CN Fort Rouge Yards (i.e., floating
foundation).  A similar cut and cover construction approach can be used and track detours will be
required.  An extensive temporary lateral support system will also be required to facilitate tunnel
construction.  Groundwater conditions in the bedrock aquifer introduce base heave concerns which
need to be addressed with an aquifer depressurization system during construction and the
introduction of specific structural arrangement (U-sections) in deep sections of tunnel approaches.

CN Rail Bridge over Pembina

Background

For the preliminary design of the CN Rail Bridge over Pembina (CN Rivers Sub.  Mile 2.65 Railway
structure), the following drawings and documents were reviewed:

• 1930 Specifications Governing Construction of Pembina Highway Subway, Winnipeg,
Manitoba;

• 1930s and 1940s Construction Drawings for the Pembina Highway Subway Project;

• 1980 Sidewalk Retaining Wall Refacement and Related Works Drawings;

• 1982 G.R.E.A.T. Unit Installation at Pembina Highway and Harrow Street drawings and
Concrete Median Barrier on Pembina Highway between Jubilee Avenue and Harrow Street
drawings;

• 1988 Bridge Maintenance Pembina Highway Underpass Building at Jubilee Avenue Drawing;
and,

• 1997 Pembina Underpass Pump Station Modifications Drawings.

Built in the 1940s, the bridge, which spans over Pembina Highway, is oriented east-west and has the
following characteristics:

• Two-span, simply supported steel girder structure in-filled with concrete, equal spans of 37’-
3” (11.35 m) for a total length of 75’- 6” (23.01 m);

• Three tracks and two trainman’s walkways on each side of the Structure;

• 48’-10 1/4” (14.89 m) wide at the east end and 54’-7 1/4” (16.64 m) at the west end;

• Two reinforced concrete abutments and one centre pier supported on timber piles.  Both the
abutments and pier were constructed to accommodate an additional seven tracks to the
north; and,

• The underpass was designed to a live loading of Cooper E60.

The Pembina Underpass Widening Study recommended the replacement the existing railway bridge
with a new bridge on a new alignment north of the existing structure, as shown in Figure 38.
Associated structures include the AT Path Tunnel under Jubilee Ramp and various retaining walls.
See Figures 42a, 42b, 42c, and 42d.

Superstructure

Superstructure Alternatives

The following superstructure alternatives were evaluated for the new bridge:

· Structural Steel Plate Girders;

· Precast Prestressed Concrete I – Girders;

· Cast-in-Place Concrete Deck Slab;

· Precast Prestressed Concrete Box Girders; and,

· Structural Steel Through-Plate Girders (TPG).

The first superstructure alternative considered was structural steel plate girders.  This alternative is
typically associated with a relatively deep superstructure compared to a CIP concrete deck slab or a
precast concrete box girder bridge.  For this location and loading, however, it was determined that the
use of a shallow depth steel plate girder on a tighter spacing would maintain the vertical clearance of
Pembina Highway and not significantly affect the grade of the CN tracks.  For these reasons and to
enable for the staged construction described below, the steel plate girder superstructure is
considered the most appropriate for the structure.

The second superstructure alternative was precast concrete I-girders.  They have a relatively deep
superstructure compared to a CIP concrete deck slab or a precast concrete box girder bridge.  The
relatively deep superstructure would further reduce the vertical clearance of Pembina Highway or
increase the height of the embankment and a potential need for more land requirements.  Concrete I-
girder designs also require more time and labour to construct a composite concrete deck on top of
them over live traffic on Pembina Highway, when compared to a precast concrete box girder bridge.
For these reasons, precast concrete I-girder designs are not considered appropriate for the structure.

The third superstructure alternative considered was a CIP post-tensioned concrete deck slab.  This
alternative requires the least superstructure depth but would need extensive falsework for
construction which could result in significant traffic disruption on Pembina Highway.  The deck slab
would need to be continuous and post-tensioned which is typically not permitted by CN.  For these
reasons, a CIP post-tensioned concrete deck slab superstructure was not considered appropriate for
the structure.

The fourth superstructure alternative considered was precast concrete box girders.  This alternative
has the advantages of a relatively shallow superstructure depth.  The precast units are fabricated off-
site, thereby reducing on-site construction and shortening the overall construction schedule and
providing the least interruption to traffic on Pembina Highway.  Precast concrete box girders will
require lateral post tensioning which is typically not permitted by CN.  For this reason, precast
concrete box girder designs are not considered appropriate for the structure.

Geometric constraints of the site and the location of existing CN tracks control the final layout of the
proposed structure.  It resulted in constructing the proposed structure in two stages using steel plate
girders (see Figure 42a). Steel plate box girders are more suitable for staged construction because
of their flexibility in connecting adjoining members than the TPG concept and therefore the latter was
not considered a viable alternative.
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Structural Steel Plate Girders

The recommended superstructure is 890 mm deep steel plate girders with a spacing of 750 mm and
a 275 mm CIP concrete deck.  The structure will be four simple spans in length of 19.8 m – 19.8 m –
19.8 m – 17.1 m for a total length of 76.5 m.  The deck width is approximately 18.0 m and will
accommodate three tracks (North Mainline Rivers Sub., South Mainline Rivers Sub. and Letellier
Sub.), one roadway for maintenance trucks and two trainman’s walkways.  The substructure will be
constructed to accommodate a fourth track in the future.

Bearings

Steel reinforced elastomeric bearing pads are recommended for all bearings.  These bearings have
performed well with steel plate girder superstructures and they are more cost effective than spherical
and pot bearings.

Substructure

Shelf-Type Abutments

A reinforced concrete shelf-type abutment would consist of a concrete footing, continuous concrete
bearing seat, with backwall and wingwalls to contain approach fill.  The recommended foundation
support for the shelf-type abutment is HP 310 x 110 steel H-piles driven to refusal.  The front row of
the piles will be battered to resist lateral forces.

Piers

A typical pier would consist of 1067 mm diameter columns with a continuous concrete cap across
the top of the columns.  The recommended foundation support for the pier foundations is a single
row of rock socket caissons consisting of seven 1067 mm diameter by 20 mm thick steel casings
with a minimum of 3.5 m long socket in to bedrock.  During construction of the tunnel, lane closures
on the Jubilee Overpass will be required to be minimized so that traffic and transit operations on the
overpass are not disrupted.  The overpass provides a key southbound link in the transportation
network to southwest Winnipeg for both traffic and rapid transit.

AT Path Tunnel under Jubilee Ramp

The proposed 4.5 m wide x 3.0 m high x 23.400 m long pre-cast tunnel at Jubilee Avenue ramp to
accommodate an active transportation path (AT path) is shown in Figure 42b.  The roof and floor
slabs are 400 mm and 500 mm thick respectively.  The total length of tapered wing walls is
approximately 80 m and they sit on top of a continuous footing supported by steel H-piles.

Retaining Walls

Retaining walls are required through the Pembina underpass to accommodate roadway widening and
AT as well as to accommodate the elevation differences between Stage 2 Southwest Transitway and
the CN railway track embankment.  To address the constructability and design challenges posed by
geotechnical conditions, existing buildings and infrastructure as well as the construction
schedule/staging, the following types of retaining walls are proposed:

Cantilever Wall Type RW-1: This wall is a conventional cantilever retaining wall. It will be installed
along the AT path and will be CIP concrete supported on strip footings or on driven hexagonal precast
concrete piles. Under the existing Jubilee Overpass where the height is restricted for conventional pile

driving equipment, other foundation options such as micro piles and concrete caissons will be
considered for the retaining walls. Maximum retained height of walls on spread footings will be 1.4 m.
Temporary shoring consisting of soldier piles/lagging (designed by the contractor) is proposed with
maximum 4.0 m retained soil height.  Where the existing embankments are higher than 4.0 m sub-
cutting will be required.  The concrete walls will be 300 mm wide at the top and the front face will be
tapered at a 1:12 slope to top of footing.  The back face of wall will be kept vertical.  The exposed
front face of wall will have a grooved architectural finish.  Installation of piles for the permanent and
temporary walls will be carried out from the existing ground surface before the embankment is
excavated to construct the footings.

Sheet Pile Wall Type RW-2: This retaining wall consists of steel sheet piling with a concrete cap. It
was used successfully at the Osborne Station Project for Stage 1 of Southwest Transitway to
separate the roadway from CN railway track embankment.

Secant Pile Wall Type RW-3: Secant pile walls will be used where the clearance of the AT path from
existing buildings is limited (less than 2 to 3 m) and the retained height is more than 2 m.  These
walls will have a concrete facing with grooved architectural finish above grade.

A conceptual plan and section of the retaining walls required for the Pembina Underpass are shown
in Figures 42c and 42d.  Following is a summary of the retaining walls required at various locations:

• Type RW-1 retaining walls along the east side of Pembina Highway starting south of Jubilee
Overpass to the parking lot.  Total length approximately 212 m;

• A 60 m long section of secant pile wall Type RW-3 in front of the Nurses Union Building
along the east side of Pembina Highway;

• Approximately 60 m of Type RW-1 retaining walls in front of the APEGM building along the
east side of Pembina Highway;

• Approximately 140 m of Type RW-1 retaining walls along the west side of Pembina Highway
starting south of Jubilee Overpass to the north side of CN Underpass; and,

• Approximately 75 m of Type RW-1 retaining walls in front of the Dental Office Building along
the west side of Pembina Highway.
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TABLE 32: CN RAIL BRIDGE OVER PEMBINA

No. of Spans: 4
Span Lengths: 19.8 m- 19.8 m- 19.8 m - 17.1 m
Total length: 76.5 m
Width: 18.0 m

Piles No. of Piles/Caissons Ave. Length* (m) Pile Size
Pile Tip / Rock

Socket

West Abutment 78 17 HP 310 x 110 Tip

East Abutment 78 17 HP 310 x 110 Tip

Pier 1 7 20
1067 Dia. x 20 mm Thick Steel

Casing, Conc. Filled and
Reinforced

Socket

Pier 2 7 20
1067 Dia. x 20 mm Thick Steel

Casing, Conc. Filled and
Reinforced

Socket

Pier 3 7 20
1067 Dia. x 20 mm Thick Steel

Casing, Conc. Filled and
Reinforced

Socket

* HP 310 x 110 piles are driven to refusal on bedrock and caissons are socketed 3.5 m into bedrock

Footings Size (m) Pier Cap Beams Size (m)

West Abutment 29.2 x 4.0 x 1.2 Pier 1 25.0 x 1.5 x 1.5

East Abutment 29.2 x 4.0 x 1.2 Pier 2 25.0 x 1.5 x 1.5

Pier 3 25.0 x 1.5 x 1.5

Precast Prestressed Concrete Box Girders Quantity
Spacing

(mm)
Depth (mm)

Length (m)
C/C Bearings

Span 1 24 750 890 19.8

Span 2 24 750 890 19.8

Span 3 24 750 890 19.8

Span 4 24 750 890 17.1

Transitway Bridge over Pembina Highway

The General Arrangement drawing for the proposed Transitway Bridge over Pembina is shown in
Drawing Figure 43. The structure includes a 4.5 m wide path for AT on the south side of the bridge.
The proposed structure will be located between the existing Jubilee Avenue Overpass and the new CN
Rail Bridge over Pembina Highway.

Superstructure

The superstructure would be similar to the superstructure of the CN Rail Bridge over Pembina
Highway.

Precast Prestressed Concrete Box Girders

The recommended superstructure is precast prestressed concrete box girders with lateral post
tensioning.  The structure will be four-span continuous of 23.2 m – 16.8 m – 16.8 m – 23.2 m for a
total length of 80.0 m.  The two end span girders are 1500 mm deep and the two shorter interior
spans will have 1200 mm deep girders.  The deck width is 15.8 m including a 4.5 m wide pathway
for AT.  There will be a 150 mm thick CIP concrete deck composite with the box girders and 50 mm
of high performance concrete on top of the CIP concrete deck.

Bearings

Steel reinforced elastomeric bearing pads are recommended for all bearings.  These bearings have
performed well with concrete box girder superstructure and are more cost effective than spherical
and pot bearings.

Substructure

The substructure would be similar to the substructure of the CN Rail Bridge over Pembina Highway.

Shelf-Type Abutments

A reinforced concrete shelf-type abutment would consist of a concrete footing, continuous concrete
bearing seat, with backwall and wingwalls to contain approach fill.  The recommended foundation
support for the shelf-type abutment is HP 310 x 110 steel H-piles driven to refusal.  The front row of
the piles will be battered to resist lateral forces.

Piers

A typical pier would consist of 1067 mm diameter columns with a continuous concrete cap across
the top of the columns.  The recommended foundation support for the pier foundations is a single
row of rock socket caissons consisting of five 1067 mm diameter by 20 mm thick steel casings with
a minimum 3.5 m long socket into bedrock.
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TABLE 33: TRANSITWAY BRIDGE OVER PEMBINA

No. of Spans: 4
Span Lengths: 23.2 m- 16.8 m- 16.8 m – 23.2 m
Total length: 80.0 m
Width: 15.7 m

Piles
No. of

Piles/Caissons
Ave.

Length* (m)
Pile Size Pile Tip / Rock Socket

West Abutment 36 17 HP 310 x 110 Tip

East Abutment 36 17 HP 310 x 110 Tip

Pier 1 5 20
1067 Dia. x 20 mm Thick Steel Casing, Conc.

Filled and Reinforced
Socket

Pier 2 5 20
1067 Dia. x 20 mm Thick Steel Casing, Conc.

Filled and Reinforced
Socket

Pier 3 5 20
1067 Dia. x 20 mm Thick Steel Casing, Conc.

Filled and Reinforced
Socket

* HP 310 x 110 piles are driven to refusal on bedrock and caissons are socketed 3.5 m into bedrock

Footings Size (m) Pier Cap Beams Size (m)

West Abutment 17.8 x 3.1 x 1.2 Pier 1 17.0 x 1.5 x 1.5

East Abutment 17.8 x 3.0 x 1.2 Pier 2 17.0 x 1.5 x 1.5

Pier 3 17.0 x 1.5 x 1.5

Precast Prestressed Concrete Box Girders Quantity Width (mm) Depth (mm)
Length (m)

C/C Bearings

Span 1 12 1200 1500 23.2

Span 2 12 1200 1200 16.8

Span 3 12 1200 1200 16.8

Span 4 12 1200 1500 23.2

Transitway Underpass of CN Wye Tracks (CN Letellier)

The General Arrangement drawing for the proposed Transitway Underpass of CN Wye Tracks (CN
Letellier) is shown in Figure 44.

Superstructure

Precast Prestressed Concrete Box Girders

The recommended superstructure is 1500 mm deep precast prestressed concrete box girders with
lateral post tensioning with dywidag tie rods.  The tie rods at the girder ends are skewed to match the
structure skew, and tie rods at the intermediate locations aligned in a row perpendicular to the
centerline of the girders.  After the intermediate tie rods are tensioned, the skewed tie rods at the
girder ends are tensioned only enough to pull the girders together.  The structure will be four simple
spans of 18.1 m – 18.1 m – 24.1 m – 24.1 m for a total length of 84.4 m.  The structure width would

be 6.05 m and would include two trainman’s walkways and one main track.  There would be a
minimum 400 mm ballast and deck waterproofing on top of the box girders.

An alternative superstructure is structural steel through-plate girders (TPG) with floor beams.  TPG
bridges have been used for railroads in areas where the clearance below the bridge was of concern.
Since the groundwater level along the proposed Stage 2 of the Southwest Transitway west of
Pembina Highway is relatively high, it would be advantageous to consider a TPG structure which
would require less excavation.  Furthermore, due to the extreme skew of the proposed bridge, TPG
would be suitable at this site.  This alternative needs to be considered during the detailed design
phase.

Bearings

Steel reinforced elastomeric bearing pads are recommended for all bearings.  These bearings have
performed well and they are more cost effective than spherical and pot bearings.

Substructure

Shelf-Type Abutments

A reinforced concrete shelf-type abutment would consist of a concrete footing, continuous concrete
bearing seat, with backwall and wingwalls to contain approach fill.  The recommended foundation
support for the shelf-type abutment is HP 310 x 110 steel H-piles driven to refusal.  The front row of
the piles will be battered to resist lateral forces.

Piers

A typical pier would consist of 1067 mm diameter columns with a continuous concrete cap across
the top of the columns.  The recommended foundation support for the pier foundations is a single
row of rock socket caissons consisting of two 1067 mm diameter by 20 mm thick steel casings with
a minimum of 3.5 m long socket into bedrock.

Foundation

The depressed section of the proposed Stage 2 Southwest Transitway west of Pembina Highway into
the Parker Lands is anticipated to be within the clay unit at elevation 224 m at the deepest point.  The
clay unit is underlain by a pervious layer of till and bedrock under upward artesian pressure and could
impact the structure causing basal heave.  One design alternative is to use a U-shaped structure
(thick concrete slab with outside lips) to increase the dead weight in resisting the upward artesian
pressure.  This design alternative is incorporated in the design and is included in the construction
cost estimate summary.

To reduce the upward artesian pressure exerted against the bottom of the clay unit, temporary
depressurization wells would be installed during construction.

There is also the potential for groundwater seepage to develop along naturally occurring fractures in
the subsoils or along installed design components (e.g., caissons) when the piezometric elevation in
the till / bedrock is above or close to the excavation level or the underside of the permanent structure.
Adequate size sub-drainage system will be incorporated during the detailed design phase.
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TABLE 34: TRANSITWAY UNDERPASS OF CN WYE TRACKS (CN LETELLIER)

No. of Spans: 4
Span Lengths: 18.1 m- 18.1 m- 24.1 m – 24.1 m
Total length: 84.4 m
Width: 6.05 m

Piles No. of Piles/Caissons
Ave. Length*

(m)
Pile Size Pile Tip / Rock Socket

South Abutment 30 17 HP 310 x 110 Tip

North Abutment 60 17 HP 310 x 110 Tip

Pier 1 2 20
1067 Dia. x 20 mm Thick Steel Casing,

Conc. Filled and Reinforced
Socket

Pier 2 2 20
1067 Dia. x 20 mm Thick Steel Casing,

Conc. Filled and Reinforced
Socket

Pier 3 2 20
1067 Dia. x 20 mm Thick Steel Casing,

Conc. Filled and Reinforced
Socket

* HP 310 x 110 piles are driven to refusal on bedrock and caissons are socketed 3.5 m into bedrock

Footings Size (m) Pier Cap Beams Size (m)

South Abutment 11.0 x 4.0 x 1.2 Pier 1 8.0 x 1.5 x 1.5

North Abutment 17.0 x 4.0 x 1.2 Pier 2 8.0 x 1.5 x 1.5

Pier 3 9.0 x 1.5 x 1.5

Precast Prestressed Concrete Box Girders Quantity Width (mm) Depth (mm)
Length (m)

C/C Bearings

Span 1 4 1200 1500 18.1

Span 2 4 1200 1500 18.1

Span 3 4 1200 1500 24.1

Span 4 4 1200 1500 24.1

Transitway Underpass of CN Wye Tracks (WC02 Spur)

The General Arrangement drawing for the proposed Transitway Underpass at WC02 is shown in
Figure 45.

Superstructure

Precast Prestressed Concrete Box Girders

The recommended superstructure is 1200 mm deep precast prestressed concrete box girders with
lateral post tensioning with dywidag tie rods.  The tie rods at the girder ends are skewed to match the
structure skew, with tie rods at the intermediate locations aligned in a row perpendicular to the
centerline of the girders.  After the intermediate tie rods are tensioned, the skewed tie rods at the
girder ends are tensioned only enough to pull the girders together.  The structure will be four simple
spans of 15.5 m – 15.5 m – 19.0 m – 19.0 m with a total length of 69.0 m.  The structure width

would be 6.05 m and would include two trainman’s walkways and one main track.  There would be a
minimum 400 mm ballast and deck waterproofing on top of the box girders.

An alternative superstructure is structural steel TPG with floor beams.  TPG bridges have been used
for railroads in areas where the clearance below the bridge was of concern.  Since the groundwater
level along the proposed Stage 2 of the Southwest Transitway west of Pembina Highway is relatively
high, it would be advantageous to consider a TPG structure which would require less excavation.
Furthermore, due to the extreme skew of the proposed bridge, TPG would be suitable at this site.
This alternative needs to be considered during the detailed design phase.

Bearings

Steel reinforced elastomeric bearing pads are recommended for all bearings.  These bearings have
performed well and are more cost effective than spherical and pot bearings.

Substructure

Shelf-Type Abutments

A reinforced concrete shelf-type abutment would consist of a concrete footing, continuous concrete
bearing seat, with backwall and wingwalls to contain approach fill.  The recommended foundation
support for the shelf-type abutment is HP 310 x 110 steel H-piles driven to refusal.  The front row of
the piles will be battered to resist lateral forces.

Piers

A typical pier would consist of 1067 mm diameter columns with a continuous concrete cap across
the top of the columns.  The recommended foundation support for the pier foundations is a single
row of rock socket caissons consisting of two 1067 mm diameter by 20 mm thick steel casings with
a minimum of 3.5 m long socket into bedrock.

Foundation

The depressed section of the proposed Stage 2 Southwest Transitway west of Pembina Highway into
the Parker Lands is anticipated to be within the clay unit at elevation 224 m at the deepest point.  The
clay unit is underlain by a pervious layer of till and bedrock under upward artesian pressure and
would impact the structure by causing basal heave.  One design alternative is to use a U-shaped
structure (thick concrete slab with outside lips) to increase the dead weight in resisting the upward
artesian pressure. This design alternative is incorporated in the design and is included in the
construction cost estimate summary.

In order to reduce the upward artesian pressure exerted against the bottom of the clay unit,
temporary depressurization wells would be installed during construction.

There is also the potential for groundwater seepage to develop along naturally occurring fractures in
the subsoils or along installed design components (e.g., caissons) when the piezometric elevation in
the till / bedrock is above or close to the excavation level or the underside of the permanent structure.
Adequate size sub-drainage system will be incorporated during the detailed phase.
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Retaining Walls

This construction option provides a wide separation between the transitway and CN railway
embankments and requires no retaining walls on the west side of Pembina Highway.  The only
retaining wall required for this option is in the southeast corner of the Transitway Bridge over
Pembina Highway grade separation structure where a stairway is provided to connect the AT path on
the structure with the AT path on the east side of Pembina Highway.  This retaining wall will consist
of CIP concrete supported on driven hexagonal precast concrete piles.  Approximately 20 m of
retaining wall will be required.

Land Drainage

For the proposed catchment area for the two grade separation structures west of the Pembina
Highway, it is anticipated that a pump station required at this location would be significantly smaller
than the one required for the Pembina Underpass.  Pump Station location will be based on scheduling
of Stage 2 Southwest Transitway and Cockburn-Calrossie Combined Sewer Relief work.

TABLE 35: TRANSITWAY UNDERPASS OF CN WYE TRACKS (WC02 SPUR)

No. of Spans: 4
Span Lengths: 15.5 m- 15.5 m- 19.0 m – 19.0 m
Total length: 69.0 m
Width: 6.05 m

Piles
No. of

Piles/Caissons
Ave. Length*

(m)
Pile Size Pile Tip / Rock Socket

South Abutment 33 17 HP 310 x 110 Tip

North Abutment 66 17 HP 310 x 110 Tip

Pier 1 2 20
1067 Dia. x 20 mm Thick Steel Casing,

Conc. Filled and Reinforced
Socket

Pier 2 2 20
1067 Dia. x 20 mm Thick Steel Casing,

Conc. Filled and Reinforced
Socket

Pier 3 2 20
1067 Dia. x 20 mm Thick Steel Casing,

Conc. Filled and Reinforced
Socket

* HP 310 x 110 piles are driven to refusal on bedrock and caissons are socketed 3.5 m into bedrock

Footings Size (m) Pier Cap Beams Size (m)

South Abutment 11.0 x 4.0 x 1.2 Pier 1 8.0 x 1.5 x 1.5

North Abutment 11.0 x 4.0 x 1.2 Pier 2 8.0 x 1.5 x 1.5

Pier 3 8.0 x 1.5 x 1.5

Precast Prestressed Concrete Box Girders Quantity Width (mm) Depth (mm)
Length (m)

C/C Bearings

Span 1 4 1200 1200 15.5

Span 2 4 1200 1200 15.5

Span 3 4 1200 1200 19.0

Span 4 4 1200 1200 19.0

Transitway Overpass of McGillivray Boulevard

The general Arrangement drawing for the proposed Transitway Overpass of McGillivray Boulevard is
shown in Figure 46.  The structure includes a 4.5 m wide AT path on the east side of the deck.

Superstructure

The superstructure would be similar to the superstructure of the Transitway Bridge over Pembina
Highway.

Precast Prestressed Concrete Box Girders

The recommended superstructure is 1500 mm deep precast prestressed concrete box girders with
lateral post tensioning.  The structure will be three-span continuous of 24.0 m – 24.0 m – 24.0 m
with a total length of 72.0 m. The deck width is 15.8 m including a 4.5 m wide pathway for AT.
There will be a 150 mm thick CIP concrete deck composite with the box girders and 50 mm high
performance concrete on top of the CIP concrete deck.

Bearings

Steel reinforced elastomeric bearing pads are recommended for all bearings. These bearings have
performed well with concrete box girder superstructures and are most cost effective than spherical
and pot bearings.

Substructure

Shelf-Type Abutments

A reinforced concrete semi-integral shelf-type abutment would consist of a concrete footing,
continuous concrete bearing seat, with backwall and wingwalls to contain approach fill.  The
recommended foundation support for the shelf-type abutment is HP 310 x 110 steel H-piles driven to
refusal.  The front row of the piles will be battered to resist lateral forces.  Due to site constraints,
MSE walls at the north and south abutments would be installed for the embankments.

Piers

A typical pier would consist of 1067 mm diameter columns with a continuous concrete cap across
the top of the columns.  The recommended foundation support for the piers is HP310 x 110 steel H-
piles driven to refusal.  The outside rows of the piles will be battered to resist lateral forces.
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TABLE 36: TRANSITWAY OVERPASS OF MCGILLIVRAY BOULEVARD

No. of Spans: 3
Span Lengths: 24.0 m- 24.0 m- 24.0 m
Total length: 72.0 m
Width: 15.7 m

Piles No. of Piles Ave. Length* (m) Pile Size Pile Tip

South Abutment 34 23 HP 310 x 110 Yes

North Abutment 34 23 HP 310 x 110 Yes

Pier 1 68 16 HP 310 x 110 Yes

Pier 2 68 16 HP 310 x 110 Yes

* HP 310 x 110 piles are driven to refusal on bedrock

Footings Size (m)

West Abutment 16.0 x 3.0 x 1.2

East Abutment 16.0 x 3.0 x 1.2

Pier 1 16.0 x 5.0 x 1.2

Pier 2 16.0 x 5.0 x 1.2

Pier Columns Quantity & Size Pier Cap Beams Size (m)

Pier 1 4- 1,200 mm Dia x 6 m Pier 1 15.0 x 1.5 x 1.5

Pier 2 4- 1,200 mm Dia x 5 m Pier 2 15.0 x 1.5 x 1.5

Precast Prestressed Concrete Box Girders Quantity Width (mm) Depth (mm)
Length (m)
C/C Bearings

Span 1 12 1200 1500 24.0

Span 2 12 1200 1500 24.0

Span 3 12 1200 1500 24.0

Letellier Tunnel

A new transitway tunnel (Letellier Tunnel) will be constructed to transition the transitway from the
Manitoba Hydro right-of-way on the west side of the CN Letellier tracks to the east side of the tracks.
The transitway needs to be aligned on the east side of the CN Letellier Rail Line to provide rapid
transit access to existing high-density development between Chevrier and Markham Road, and to
provide efficient transitway access to Investors Group Field and the University of Manitoba.  The
proposed alignment of the Letellier Tunnel is shown in Figure 40.

A Plan and Cross-Section of the Letellier Tunnel is shown in Figure 47.  The Letellier Tunnel will be
constructed beneath the CN Fort Garry Industrial Leads (CN North Spur Line (WC07 to Manitoba
Hydro), CN South Spur Line (WC21 to Harris Transport)) and the CN Letellier track.  The north end of
the tunnel structure will be on the west side of the CN Letellier Rail Line immediately south of
Chevrier Boulevard.  The other end of the tunnel structure will be approximately 621 m further south
on the east side of the CN Letellier rail track.  The tunnel structure includes a covered tunnel
approximately 203 m in length with retaining walls approximately 197 m in length approaching the

north tunnel entrance and 221 m in length approaching the south tunnel entrance.  During
construction, a temporary shoofly of the CN Letellier track and a temporary relocation of the CN Fort
Garry Industrial Leads will be required.

The design and construction of the proposed Letellier Tunnel would be based the experience gained
from the design and construction of the Fort Rouge Tunnel in Stage 1 of the Southwest Transitway.

Tunnel Design Criteria

The proposed tunnel will be able to accommodate both the CL625 design truck loading and LRT
loading. Since the tunnel will be constructed beneath the CN Letellier track and the CN Fort Garry
industrial tracks WC07 and WC21, the Cooper E-90 plus CN impact for diesel and electrical
locomotives live load surcharge will be applied to the tunnel.  All reinforcement in the tunnel will be
hot-dip galvanized after fabrication to minimize future corrosion potential.

Foundations

Tunnel

The geotechnical investigation and assessments of the proposed tunnel site was carried out by
AECOM (see Section 3.4). The soil stratigraphy at this site consists of 12 m thick of glacio-lacustrine
clay and 4 to 6 m thick of glacial till and limestone bedrock.

A floating raft foundation is recommended for the proposed tunnel.  As a conservative approach,
floating rafts would be designed to the following limiting conditions:

• Assuming a uniform distribution of soil pressure; and,

• Assuming a pressure that varies form a minimum of zero at the middle to twice the uniform
pressure at the edge.

The raft structural design would be based on the more severe condition of the two cases noted above.

The maximum sliding resistance beneath the raft footings would be taken as the smaller of:

• One half of the normal stress at the interface between the concrete and the clay; and,

• The adhesion of the clay, design value of 30 KPa.

Retaining Walls

Retaining walls are required at the approaches to the tunnel as the roadway begins to drop below
grade.  The walls immediately adjacent to the tunnel portals were designed as a channel shape, with
the side walls cantilevered up from a structural slab spanning across the roadway area.  This design
was selected mainly as a result of the high lateral forces exerted on the wall by the adjacent railway
tracks.  The channel section eliminated sliding issues experienced with a more conventional retaining
wall design.

The maximum sliding resistance beneath the retaining wall footings would be taken as the smaller of:

• One half of the normal stress at the interface between the concrete and the clay; and,

• The adhesion of the clay, design value of 30 KPa.
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Roof Slab

The proposed tunnel has an inside width of 10.9 m, providing two runningway lanes and generous
shoulders on each side.  A tunnel of this width would often have a line of supports running down the
center but for operational reasons, the tunnel must be kept free of interior supports.  As a result, the
roof slab is up to 1500 mm thick.  The roof slab is conventionally reinforced, with up to three closely-
spaced layers of 35M bars required in critical areas of the tunnel.  The critical areas are not the
deepest parts of the tunnel but are the areas to each side.  Although the deeper sections of the tunnel
carry more soil, this extra depth of soil also serves to better distribute the weight of the trains
overhead.  As a result, the transition areas, where the soil depth is reducing but the train loads remain
constant, are the critical locations.  To simplify reinforcement detailing, the roof slab is designed as a
simple span, with hinges located at the top of each wall.

Walls

The walls range from 900 mm to 1000 mm in thickness and are conventionally reinforced.  Because
of the fixity with the bottom slab, most of the reinforcement is required at the bottom of the outside
face, in order to carry negative moments transferred around the corner from the bottom slab.  The
walls are designed to have temporary openings to allow the open excavation to be braced across
during construction.   After the bracings are removed, these openings will be sealed.

Floor Slab

The floor slab experiences loads similar to the roof slab, as all the vertical loads transferred down
through the walls must be distributed into the soil below.  The floor slab is not quite as thick as the
roof slab because it has been designed to be continuous with the side walls.  This is required due to
the difficulty of designing a hinge at the bottom of the walls; although a simple span design would be
preferred to simplify the reinforcement detailing.  In addition to the detailing issues, construction
sequencing requires the walls to retain earth fill to their full height without the benefit of the top slab
being in place to act as a compression strut.  Clearly, this cantilever action could not be achieved
with a hinge at the bottom of the wall.

Traffic does not travel directly on the floor slab; the slab is topped by a 600 mm thick layer of
compacted granular base and concrete pavement.  The floor slab is sloped to each side of the tunnel
and subdrain is provided to give positive drainage for the base.  This arrangement is selected to
reduce the tolerance required for construction of the bottom slab; any small deviations in grade can
be easily made up within the granular base layer.

Drainage

The tunnel is built on a sag curve, so the low point in the tunnel clearly requires positive drainage
measures.  A double catch basin is provided at this point to funnel water into the land drainage
system.  Because the base of the tunnel is below the elevation of the surrounding land drainage
system, a dedicated lift station is required to take storm water from the tunnel and pump it high
enough to join the existing system under gravity flow.

Waterproofing

The measured water table elevation is near to the proposed elevation of the underside of the tunnel.
The ground water elevations may fluctuate seasonally, annually or due to construction activities.
Waterproofing of the tunnel is an important consideration.  The main waterproofing system is a

bituminous waterproofing membrane installed over the top of the roof slab, down both walls and
extending to the outside edge of the bottom slab.  The bottom slab inside the tunnel is protected from
roadway runoff by a similar membrane.  In addition to the membrane, construction joints are
protected by two levels of waterstop protection – a continuous polyvinyl strip located at the outside
face of the tunnel joints and a hydrophilic waterstop (bentonite) located within the concrete itself,
along the route that water would have to follow from the exterior surface to the interior of the tunnel.

Construction Staging

The construction staging of the proposed Letellier Tunnel will be finalized during the detailed design
phase.  CN Rail and the operators of WC21 and WC07 tracks will be consulted during the planning of
the construction stages.

TABLE 37: LETELLIER TUNNEL

Retaining walls Height Width Length

South Retaining Wall 0.6 m to 8.0 m 0.4 m to 1.2 m 221.0 m

Base Slab 1.0 m 12.9 m 221.0 m

North Retaining Wall 0.6 m to 8.0 m 0.4 m to 1.2 m 197.0 m

Base Slab 1.0 m 12.9 m 197.0 m

Tunnel Height Width Length

Base Slab 1.0 m 14.4 m 203.0 m

Wall 5.8 m 1.0 m 203.0 m

Roof Slab 1.0 m to 1.5 m 12.9 m 203.0 m

Transitway Bridge over Bishop Grandin Boulevard

The general arrangement drawing for the proposed Transitway Bridge over Bishop Grandin Boulevard
is shown in Figure 48.  The structure includes a 4.5 m wide AT path on the east side of the deck.

Superstructure

The superstructure would be similar to the superstructure of the Transitway Overpass of McGillivray.

Precast Prestressed Concrete Box Girders

The recommended superstructure is 1700 mm deep precast prestressed concrete box girders with
lateral post tensioning. The structure will be four-span continuous of 20.2 m – 29.5 m – 27.5 m –
20.2 m with a total length of 97.4 m.  The deck width is 15.7 m including a 4.5 m wide pathway for
AT.  There will be a 150 mm thick CIP concrete deck composite with the box girders and 50 mm high
performance concrete on top of the CIP concrete deck.

Bearings

Steel reinforced elastomeric bearing pads are recommended for all bearings.  These bearings have
performed well and they are more cost effective than spherical and pot bearings.
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Substructure

The substructure would be similar to the substructure of the Transitway Bridge over Pembina with the
exception that the pier foundation would be steel H-piles.

Shelf-Type Abutments

A reinforced concrete shelf-type abutment would consist of a concrete footing, continuous concrete
bearing seat, with backwall and wingwalls to contain approach fill.  The recommended foundation
support for the shelf-type abutment is HP 310 x 110 steel H-piles driven to refusal.  The front row of
the piles will be battered to resist lateral forces.

Piers

A typical pier would consist of 1067 mm diameter columns with a continuous concrete cap across
the top of the columns.  The recommended foundation support for the piers is HP310 x 110 steel H-
piles driven to refusal.  The outside rows of the piles will be battered to resist lateral forces.

TABLE 38: TRANSITWAY BRIDGE OVER BISHOP GRANDIN

No. of Spans: 4
Span Lengths: 20.2m – 29.5 – 27.5 m – 20.2 m
Total length: 97.4 m
Width: 15.7 m

Piles No. of Piles/Caissons Ave. Length* (m) Pile Size Pile Tip

South Abutment 34 17 HP 310 x 110 Yes

North Abutment 34 17 HP 310 x 110 Yes

Pier 1 68 14 HP 310 x 110 Yes

Pier 2 68 14 HP 310 x 110 Yes

Pier 3 68 14 HP 310 x 110 Yes

* HP 310 x 110 piles are driven to refusal on bedrock

Footings Size (m)

South Abutment 16.0 x 3.0 x 1.2

North Abutment 16.0 x 3.0 x 1.2

Pier 1 16.0 x 5.0 x 1.2

Pier 2 16.0 x 5.0 x 1.2

Pier 3 16.0 x 5.0 x 1.2

Pier Columns Quantity & Size Pier Cap Beams Size (m)

Pier 1 4- 1200 mm Dia  x 6 m Pier 1 15.0 x 1.5 x 1.5

Pier 2 4- 1200 mm Dia  x 5 m Pier 2 15.0 x 1.5 x 1.5

Pier 3 4- 1200 mm Dia  x 5 m Pier 3 15.0 x 1.5 x 1.5

Precast Prestressed Concrete Box Girders Quantity Width (mm) Depth (mm)
Length (m)
C/C Bearings

Span 1 12 1200 1700 20.2

Span 2 12 1200 1700 29.5

Span 3 12 1200 1700 27.5

Span 4 12 1200 1700 20.2

CN Rail Bridge over Bishop Grandin Boulevard

The General Arrangement drawing for the proposed CN Rail Bridge over Bishop Grandin Boulevard is
shown in Figure 49.

Superstructure

Superstructure Alternatives

The following superstructure alternatives were evaluated for the new bridge:

• • Structural Steel Plate Girders;

• • Cast-in-Place Concrete Deck Slab; and,

• • Structural Steel Through-Plate Girders (TPG).

The first superstructure alternative considered was structural steel plate girders.  This alternative has
a deep superstructure compared to a CIP concrete deck slab or a steel through-plate girder bridge.
The clearance to Bishop Grandin Boulevard cannot be reduced so the deep superstructure would
require the track to be raised significantly.  The increased track grade and elevation will also increase
the height of the embankment and a potential need for more land requirements.  Steel plate girder
designs also require more time and labour to construct a composite concrete deck on top of them
over live traffic on Bishop Grandin Boulevard, when compared to steel through-plate girders.  For
these reasons, steel plate girder designs are not considered appropriate for the structure.

The second superstructure alternative considered was a CIP post-tensioned concrete deck slab.  This
alternative has a shallow superstructure depth but would need extensive falsework for construction
which could result in significant traffic disruption on Bishop Grandin Boulevard.  The deck slab would
need to be continuous and post-tensioned which is typically not permitted by CN.  For these reasons,
a CIP post-tensioned concrete deck slab superstructure was not considered appropriate for the
structure.

The third superstructure alternative considered was steel through-plate girders.  This alternative has
the shallowest superstructure depth and would result in the least traffic disruption on Bishop Grandin
Boulevard.  Steel through-plate girders are not usually considered for high visibility locations due to
their relatively low aesthetic appeal, but can be mitigated with structural steel coatings.  For these
reasons, the steel through-plate girder superstructure is considered the most appropriate for the
structure.
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Structural Steel Through-Plate Girders (TPG)

The recommended superstructure would consist of a 2870 mm deep structural steel through-plate
girder.  The structure will be four simple spans in length of 20.2 m – 29.0 m – 26.6 m – 20.8 m for a
total length of 96.6 m.  The structure width is 5800 mm and will accommodate a single track.

Bearings

Pot bearings are recommended for all bearings.  These bearings perform well are more cost effective
than spherical bearings.

Substructure

Shelf-Type Abutments

A reinforced concrete shelf-type abutment would consist of a concrete footing, continuous concrete
bearing seat, with backwall and wingwalls to contain approach fill.  The recommended foundation
support for the shelf-type abutment is HP 310 x 110 steel H-piles driven to refusal in bedrock.  The
front row of the piles will be battered to resist lateral forces.

Piers

Solid trapezoidal-shaped concrete pier shafts will be used.  The recommended foundation supports
for the pier shafts are steel H-Piles driven to refusal in bedrock.

TABLE 39: CN LETELLIER RAIL BRIDGE OVER BISHOP GRANDIN

No. of Spans: 4
Span Lengths: 20.2 m – 29.0 m – 26.6 m – 20.8 m
Total length: 96.6 m
Width: 7.6 m

Piles No. of Piles Ave. Length* (m) Pile Size Pile Tip

South Abutment 20 16 HP 310 x 110 Yes

North Abutment 20 16 HP 310 x 110 Yes

Pier 1 30 12 HP 310 x 110 Yes

Pier 2 30 12 HP 310 x 110 Yes

Pier 3 30 12 HP 310 x 110 Yes

* HP 310 x 110 piles are driven to refusal on bedrock

Footings Size (m) Pier Cap Beams Size (m)

South Abutment 8.0 x 3.0 x 1.2 Pier 1 5.0 m x 1.5 m x 7.8 m

North Abutment 8.0 x 3.0 x 1.2 Pier 2 5.0 m x 1.5 m x 7.8 m

Pier 1 9.0 x 5.0 x 1.5 Pier 3 5.0 m x 1.5 m x 7.8 m

Pier 2 9.0 x 5.0 x 1.5

Pier 3 9.0 x 5.0 x 1.5

Cast-in-Place Post-Tensioned Concrete Box Girder Width (mm) Depth (mm)
Length (m)
C/C Bearings

Span 1 5800 2870 20.2

Span 2 5800 2870 29.0

Span 3 5800 2870 26.6

Span 4 5800 2870 20.8
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Land Drainage

Introduction

This section describes the functional land drainage design for Stage 2 of the Southwest Transitway
and references the Pembina Underpass component of the SWT2-Pembina Underpass project.
Drainage options which consider these components jointly (i.e., single pump station serving both
components) are described in Section 11.4.3. The on-going Cockburn and Calrossie Combined
Sewer Relief Works, being undertaken independently by a consortium led by KGS Group8, is also
related to the SWT2-Pembina Underpass project and will be referenced in subsequent sections in
discussions relating to Transitway drainage to the Parker Retention Pond.

The design criteria and the land drainage design concept have been reviewed by the City of Winnipeg
Water and Waste Department.

In Figure 50, the alignment for Stage 2 of the Southwest Transitway is shown in relation to existing
LDS Districts.   The SWT2-Pembina Underpass project includes the following structures:

• CN Rail Bridge over Pembina Highway;

• Transitway Bridge over Pembina Highway;

• Transitway Underpasses of CN Wye Tracks;

• Transitway Overpass of McGillivray Boulevard;

• Letellier Tunnel;

• Transitway Bridge over Bishop Grandin Boulevard; and,

• CN Rail Bridge over Bishop Grandin Boulevard.

The following stations are located on the transitway and will be referenced in the conceptual
drawings presented in Section 11.3:

• Parker Station;

• McGillivray Station (includes a Park and Ride lot);

• Clarence Station (includes a Park and Ride lot);

• Chevrier Station;

• Plaza Station;

• Chancellor Station;

• Markham Station;

• IGF Station; and

• University of Manitoba Station.

8 KGS Group, Dillon Consulting, CH2M HILL and AECOM

There are several street connections to the Southwest Transitway. The connections that will be
referenced as part of the drainage concept include the Beaumont Street Connection and the
Southpark Drive Connection as these have some impact on the drainage concept for the Southwest
Transitway. While other connections exist, they do not have a significant impact on drainage
requirements and have therefore not been considered.

The stations and connections listed above are important to consider as their impervious areas will
result in an increase in stormwater runoff. In some instances, the size of the station areas precludes
the construction of ditches and limits the potential drainage options.

Within the Manitoba Hydro right-of-way, the transitway runningway is based on a typical rural cross-
section with the roadway raised about 0.5 m to 0.8 m above the existing ground surface. The width
of the runningway varies between 9.2 m to 10.05 m. There is also an AT Path which runs along the
entire length of the transitway (4.5 m width). The drainage concept assumes some flexibility in the AT
Path alignment to provide sufficient space for ditching along the transitway.

The concept consists of a combination of new LDS and ditches along the transitway which would
drain into the existing adjacent land drainage systems. This is standard design practice provided that
an analysis has been carried out to show that there is no increase in the peak flow rate. Background
related to the adjacent land drainage systems is presented in the following sections along with a
discussion of the transitway land drainage design.

Figure 51 shows the general drainage patterns and the adjacent land drainage systems along the
Stage 2 transitway alignment including:

• University of Manitoba Southwood Lands;

• D’Arcy Drive;

• Lot 16 Drain (Plaza Drive);

• Riviera Crescent;

• Somerset Avenue; and,

• Parker Retention Pond (associated with Cockburn and Calrossie Combined Sewer Relief
Works).

Shown in Figure 51, the Southwest Transitway drainage path is conceptual and may change from
one side of the transitway to the other (i.e., east to west or north to south) as the project evolves. The
exact location of the new ditches and land drainage sewer will be finalized as part of the detailed
design carried out by the PPP consortium and will not significantly change the results of the hydraulic
assessment presented herein.

As part of the Cockburn and Calrossie Combined Sewer Relief Works, the current design concept for
separation involves the construction of a stormwater retention basin (SRB) in the Parker Lands,
referred to as the Parker Retention Pond. The Parker Retention Pond has been included in the list of
adjacent land drainage systems as it will be considered in the land drainage concept for the
Southwest Transitway.
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Similarly, the University of Manitoba’s Southwood Lands are referenced as an adjacent land drainage
system because of the possibility of constructing a new land drainage outfall to the river to provide
drainage for new developments in this area.

The adjacent land drainage systems are discussed in more detail in Section 11.3.

Model Development

Models of the adjacent land drainage systems were created using the InfoWorks CS software to
assess the existing hydraulic conditions and determine the impact of additional flows from the
Southwest Transitway. The following subsections describe the design criteria for this assessment, as
well as the hydrologic and hydraulic model parameters related to the model development.

Design Criteria

City of Winnipeg Stormwater Management Design Requirements

The proposed land drainage system for the Southwest Transitway was designed in accordance with
the City of Winnipeg Stormwater Management Design Criteria9. This document specifies that new
land drainage sewer systems handle a 5-year rainfall while open channel conveyance systems (i.e.,
ditches) are designed for a 25-year rainfall10.

There are typically two options for providing drainage of new developments:

1. Construct a new land drainage system including a new outfall to the river; and,

2. Construct a new land drainage system that connects to an existing land drainage system.

Because the majority of the Southwest Transitway is located relatively far from the river, it is too
costly and impractical to construct one or more new land drainage outfalls. For this reason, it is
proposed that the new land drainage system for the Southwest Transitway be connected to adjacent
LDS districts.

The impacts of adding the Southwest Transitway flows to the adjacent land drainage systems were
analyzed by developing hydraulic models of the Southwest Transitway and adjacent systems.
Southwest Transitway flows into the adjacent systems were restricted to maintain the existing peak
discharge even though there will be an increase in volume into the existing system. Because of the
flow restriction, the new land drainage sewers and ditches for the Southwest Transitway will need to
be upsized to provide the necessary storage capacity.

For the area near the University of Manitoba, it may be possible to route drainage from the Southwest
Transitway to a new outfall constructed for the development of the Southwood Lands. This option will
be described briefly in Section 11.3.2. This option will require discussion with the University.

9 “Criteria for Stormwater Management”, 2001, Urban Development Institute (UDI) Manitoba Division

10 “Drainage Criteria Manual”, MacLaren, 1974,

Rainfall

The at-grade drainage design is based on a 5-year MacLaren storm rainfall in accordance with City
of Winnipeg design standards. The drainage design for the underpass/tunnel areas is based on a
target 50-year MacLaren rainfall total capacity. Due to the flow restriction into the adjacent land
drainage sewer systems, the majority of the ditches along the transitway are designed to provide the
necessary storage capacity to handle a 100-year MacLaren rainfall.

The design standard for underpasses is more stringent as water accumulation would render the
underpass impassable. For this reason, the drainage design for the underpasses was originally based
on a target 25-year MacLaren rainfall total capacity which was consistent with the pumping station
design for Southwest Transitway - Stage 1. The total capacity to handle the 50-year MacLaren rainfall
was also determined as this was the basis for the design of the pumping station for the Pembina
Underpass. Based on the relatively small cost increment to increase the total capacity from a 25-year
to a 50-year design and subsequent discussions with City staff, the 50-year event was selected as
the design criteria for the underpasses required as part the Southwest Transitway – Stage 2 Project.

River Level

Two river level conditions were applied to the model boundaries:

1. Normal Summer Water Level – Also referenced as James Avenue Pumping Station Datum
(JAPSD) 6.6 feet; and,

2. June 5-Year Water Level – Current tailwater standard for new developments (equivalent to
approx. JAPSD 11.5 feet) with separate LDS and outfall.

The normal summer water level (NSWL) was used to assess the Somerset and Riviera LDS systems
as this reflects the design standard of these systems at the time they were constructed. The NSWL
slope for the river is based on a James Avenue elevation of 223.8 m (JAPSD 6.6 ft) and assuming a
James Avenue Red River flow of 396 cm (14,000 cfs) and an Assiniboine River flow of 90 cm
(3,200 cfs).

Because the Lot 16 Drain and D’Arcy LDS systems are newer, the current tailwater design standard
was applied (i.e., June 5-year river level). The 5-year June river level will also be referenced in
Section 11.3.2 where the possibility of a new outfall at the Southwood Lands is reviewed.

The 5-year June river level has been used as the new tailwater standard since 2005 for all new
separate land drainage draining directly into rivers. The rationale for the revised standard is based on
current trends over the last 20 years that show normal water levels are frequently exceeded during
the summer, as shown in Illustration 27.

Based on Illustration 27, a 5-year June level at James Avenue equates to JAPSD 11.5 ft (225.3 m).
Using the James Avenue rating curve, this water level corresponds to a James Avenue flow of
795 cm (28,100 cfs) assuming an average June Assiniboine River flow of 90 cm (3,200 cfs). The
slope of the Red River has been calculated using the 2013 version of the Hydraulic Profile Calculator
in the City’s Flood Manual.
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ILLUSTRATION 27: RIVER LEVELS AT JAMES AVENUE (1990 TO 2012)

Subcatchment Delineation and Hydrologic Parameters

Subcatchment Delineation

As part of the model development of the adjacent land drainage systems, subcatchment boundaries
for both urban and rural areas were delineated by reviewing aerial photography and the general
drainage patterns of each of the respective systems. Subcatchment configuration is a key component
in the determination of runoff as the contributing drainage area is directly related to the amount of
runoff generated. The land use type and characteristics such as percent imperviousness and
depression storage are also estimated based on the defined subcatchment boundary.

Subcatchment delineation was relatively straightforward for the Southwest Transitway compared to
the adjacent land drainage systems. For the Southwest Transitway, subcatchments were defined
based on an approximate 30-metre width which includes the Transitway, AT Path and CN Railway
tracks (south of Bishop Grandin Boulevard only). The drainage boundaries for the Southwest
Transitway are described in Section 11.3 as part of the discussion of the adjacent land drainage
systems.

Catchment Width/Dimension

InfoWorks uses the variable “Dimension”, equivalent to the SWMM subcatchment “Width” parameter.
The SWMM runoff block divides the area of the catchment by the user defined catchment width to
develop a flow length.  The larger the catchment width value, the shorter the flow length and,
consequently, the greater the peak runoff from the catchment.  The catchment widths for the adjacent
LDS systems were assigned a standard value of 115 m per hectare which is consistent with past
design practice.

Land Use and Runoff Surfaces

The adjacent land drainage systems along the Southwest Transitway consist primarily of urban
residential neighbourhoods and parks, with some commercial and industrial areas. There is also a
large rural runoff contribution to the Lot 16 Drain which is described further in Section 11.3.3. The
land use distribution for each land drainage system is listed in Table 40.

Vacant undeveloped lands also exist within the study boundary including the Parker Lands, the Sugar
Beets Lands and the Southwood Lands as shown in Figure 50.  These lands and the potential impact
on the adjacent LDS systems are described in Section 11.3.

The Land Use IDs used in the Southwest Transitway InfoWorks model are shown in Table 41. These
were developed based on typical imperviousness values for the land use type. The Land Use IDs
were assigned based on the assessment parcel’s zoning type provided in the City of Winnipeg’s GIS
database. The commercial, industrial, park, and residential Land Use IDs were assigned to the
majority of the catchments within the Southwest Transitway model. The Winnipeg Rural Land Use ID
was assigned to poorly graded catchments within the modelled area, such as rural and undeveloped
lands.

TABLE 40: LAND USE DISTRIBUTION IN ADJACENT LAND DRAINAGE SYSTEMS

Drainage System11 Residential Commercial Industrial Park Undeveloped Land

Somerset Avenue 66% 11% 15% 8% -

Riviera Crescent 37% 0% 59% 2% 2%

Lot 16 Drain
(Plaza Drive)

21% 2% 4% 2% 71%

D’Arcy Drive 80% 20% - - -

11 While the Parker Retention Pond and University of Manitoba Southwood Lands have been listed as adjacent systems in
Section 11.1 (as they are important to consider as part of the Southwest Transitway project), these proposed systems have
not been modelled.
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TABLE 41: LAND USES

Land Use ID Description
Runoff

Surface 1
Runoff

Surface 2
Runoff

Surface 3

SWMM_COMMERCIAL_80%
Commercial land, typically 80% of

impervious area
20% 60% 20%

SWMM_INDUSTRIAL_65%
Industrial land, typically 65% of

impervious area
16% 49% 35%

SWMM_PARK_10%
Park land, typically 10% of

impervious area
3% 7% 90%

SWMM_RESIDENTIAL_35%
Residential land, typically 35% of

impervious area
9% 26% 65%

WINNIPEG_RURAL
Poorly graded land,

imperviousness varies per
catchment

- - -

The Land Use IDs were assigned percentages for three different types of runoff surfaces.  These
runoff surfaces represent the cover type, runoff roughness, ground slope, depression storage, and
infiltration type, as shown in Table 42.  Catchments with the Land Use ID Winnipeg Rural were
assigned a ground slope value of zero to represent poorly graded areas.

For the Southwest Transitway catchments, a Land Use ID was not assigned.  The catchments were
individually delineated based on the pavement geometry and the percent impervious determined
accordingly.  Of the impervious area, 25% of the value is assigned as Runoff Surface 1 (impervious
with no depression storage) and the remaining 75% as Runoff Surface 2 (impervious with depression
storage). The remaining area is assigned as a Runoff Surface 3 (pervious with depression storage).

TABLE 42: RUNOFF SURFACES

Runoff
Surface ID

Description
Surface

Roughness
(n value)

Ground
Slope

Depression
Storage

(mm)

Runoff
Routing
Model

Infiltration Type

1
Impervious with no
depression storage

0.015 1.0% 0 SWMM None

2
Impervious with

depression storage
0.015 1.0% 2 SWMM None

3
Pervious 5 mm

depression storage
0.250 1.0% 5 SWMM

Horton
f0:75 mm/hr
fc:13 mm/hr
k:4.14 hr-1

Rainfall-Runoff Processes

The runoff surfaces described in the Land Use and Runoff Surfaces Section are used by InfoWorks to
convert the rainfall hyetographs for the design storms into inflow hydrographs which enter the land
drainage conveyance system (i.e., sewer and/or ditches) at defined locations.

Chicago style design storms were used in the Southwest Transitway drainage assessment to
generate the rainfall hyetographs. The rainfall intensity was determined using the following equation:

Where:

• i: rainfall intensity, mm/hr

• a,b,c: IDF curve parameters

• t: local time of concentration (min)

The Intensity-Duration-Frequency (IDF) parameters used to develop the rainfall hyetographs are
shown in Table 43.

TABLE 43: MACLAREN 1974 IDF PARAMETERS

Return Period (Summer) a b c R Total Rainfall (mm) Peak Intensity (mm/hr)12 Duration (min)

2-year 823.0 7.0 0.813 0.31 35.92 82.23 200

5-year 1199.0 8.0 0.828 0.31 49.92 109.51 250

25-year 1842.0 9.0 0.842 0.31 75.44 154.38 350

50-year 2083.0 9.0 0.842 0.31 86.14 174.57 390

100-year 2745.7 11.0 0.881 0.31 88.65 187.84 340

Two types of rainfall-runoff processes were used in InfoWorks to generate runoff for both urban and
rural areas:

1. Urban Rainfall-Runoff Method – SWMM Runoff Block; and,

2. Rural Rainfall-Runoff method – Unit Hydrographs.

The SWMM Runoff Block used to model urban rainfall-runoff employs Horton infiltration parameters
and generates runoff by representing the catchment as a rectangular channel, where the channel
width is equal to the “dimension” parameter previously discussed.

The unit hydrographs used to model the rural rainfall-runoff were developed to simulate the mean
daily discharge and total runoff volumes based on Table 1 of Runoff from Small Rural Watershed by
N.J. Harden produced for the Water Resources Branch of the Province. Within the study area, rural
runoff contributions are particularly important to consider in the Lot 16 Drain LDS system.

12 Based on 10-minute intervals

c
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Hydraulics

The following describes the hydraulic parameters used to represent system components in InfoWorks.

InfoWorks represents conveyance systems using a series of links and nodes. For the adjacent land
drainage systems, links and nodes were imported in InfoWorks using the asset management
software InfoNet which allows for a seamless import of the City’s GIS sewer and manhole data to
InfoWorks. Once the GIS data is imported into InfoWorks, it is verified to ensure that there are no
significant issues such as missing or incorrect manhole rim elevations for example.

To complete the model development, more complex hydraulic structures including weirs, pump and
SRBs are incorporated into the model. The inclusion of these structures will be described as part of
each respective section on adjacent land drainage systems (Section 11.3). This model development
approach is similar to past projects undertaken for the City of Winnipeg.

Table 44 provides a summary of the typical conveyance parameters that were applied to the
InfoWorks models of the adjacent land drainage systems. They were also used to represent the
proposed land drainage system for the Southwest Transitway.

TABLE 44: TYPICAL CONVEYANCE PARAMETERS13

Conduits - Gravity

Manning's n
0.013 (land drainage sewers – concrete & PVC)

0.024 (CSP culverts)

Minor Losses - Entrance 0.5 (large culverts only)

Minor Losses - Exit 1.0 (large culverts only)

River Sections - Open Channels

Manning's n
0.050 (channel)

0.100 (overbank)

Cross-Sections As per Open Channel Database

Ditch Sections - Open Channels

Manning's n
0.100 (channel)

0.050 (overbank)

River Sections - SRBs

Area Set to GIS area at NWL

Cross-Sections Trapezoidal

Length Varies according to area at NWL (see Area parameter)

Stage-Storage above NWL 7H:1V side slopes

Weirs

Primary/Secondary Coefficients 0.48

13 AECOM, “Draft Technical Memorandum – General Flood Modelling Parameters”, 2011

As referenced in Table 44, entrance and exit losses were only considered for larger culverts.

For the river sections, different Manning’s n roughness coefficients were applied for the channel
(0.050) and the overbank (0.10). The roughness coefficient of 0.050 is representative of a clean
channel free of debris and heavy vegetation while 0.100 considers the heavy vegetation common in
most channels. These roughness coefficients were applied to the Lot 16 Drain.

For the ditches proposed as part of the Southwest Transitway – Stage 2 Project, different Manning’s
n roughness coefficients were applied for the channel (0.100) and the overbank (0.050). The channel
roughness is typically less than the overbank roughness due to vegetation along the side slopes.
However, in this case, the channel roughness will likely be greater as the ditches are used primarily
for storage and not for conveyance. The roughness coefficient of 0.050 is representative of a clean
channel free of debris and heavy vegetation assuming that the side slopes would be regularly
maintained while 0.100 considers the heavy vegetation that could occur if the ditches are not
maintained.

The SRBs in the Somerset Avenue land drainage system were also modelled based on the
parameters defined in Table 44 to provide a reasonable representation of the stage-storage
relationship related to each SRB. This approximation is considered appropriate at the functional
design stage.

Finally, a standard weir discharge coefficient of 0.48 was utilized in InfoWorks.

Model Verification

The InfoWorks models developed as part of the assessment of the Southwest Transitway functional
drainage design were verified based on general knowledge of the systems and from past project
involvement including the City of Winnipeg Flood Activity/Emergency Manual and the Draft 2011
Technical Memorandum, “Lot 16 Drain/Bishop Grandin Pumping Station – Model Results and
Recommended Flooding Protection Measures”. Knowledge of past City of Winnipeg design storms
and new land drainage sewer design criteria is also important in understanding each system.

The Rational Method was also utilized to provide a rough estimate of the flows that would be
generated by each of the adjacent land drainage systems and compared to the runoff generated by
the InfoWorks models.

Adjacent Land Drainage Systems and Impact of Southwest Transitway Flows

Drainage from the Southwest Transitway is proposed to be routed to existing adjacent land drainage
systems using a combination of new land drainage sewers and ditches which run parallel along the
Southwest Transitway. These adjacent land drainage systems are discussed in the following
subsections (from South to North), where some background related to each system is provided (i.e.,
existing sewer system, level of service, more complex hydraulic structures).

The drainage boundaries of the Southwest Transitway which flow into each system are also defined.
The Southwest Transitway drainage concept applicable to each land drainage system is presented,
as well as any design restrictions considered to limit the peak flow rate to existing conditions.
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D’Arcy Drive

The D’Arcy land drainage system is a separated sewer district defined by the drainage area of the
2200 mm diameter LDS outfall just south of Bishop Grandin Boulevard (approximately 170 ha),
shown in Figure 52. The catchment area associated with the D’Arcy LDS system is bounded by the
CN Railway tracks to the west and the Red River to the east. The system extends south from Bishop
Grandin Boulevard to the northern boundary of the University of Manitoba. There are no SRBs in the
D’Arcy LDS system.

The level of service for the majority of the D’Arcy system is equivalent to a 2-year MacLaren rainfall.
However, as part of the Bishop Grandin Extension Project14, the 1250 mm diameter existing LDS
along Pembina Highway was diverted east to a new 1650 mm trunk sewer/2200 mm diameter LDS
outfall. The local LDS system located east of University Crescent was also routed toward the new
outfall. The new 1650 mm downstream LDS trunk and 2200 mm LDS outfall were designed based on
the 5-year MacLaren rainfall therefore increasing the capacity at the downstream end of the D’Arcy
LDS system.

The tie-in location for the Southwest Transitway south of Bishop Grandin Boulevard was selected
based on the 5-year capacity of the 1650 mm downstream LDS trunk and 2200 mm LDS outfall. The
D’Arcy LDS system differs from the Somerset and Riviera LDS systems as it has a greater capacity,
which facilitates routing the Southwest Transitway drainage into the existing system.

As a base option, the Southwest Transitway drainage for a 5-year MacLaren rainfall between
Markham Road and Bishop Grandin Boulevard was routed north toward the Bishop Grandin Boulevard
1650 mm diameter main sewer trunk as shown in Figure 52. The proposed drainage concept along
the Southwest Transitway considers runoff from the CN tracks that will be shifted approximately 5.7
m to the west as part of the project. The cross-section of the Southwest Transitway between Bishop
Grandin Boulevard and Markham Road is shown in Figure 10.

The drainage concept also considers the proposed Chancellor Station, Markham Station, and IGF
Station (which includes a large bus terminal facility). The Southpark Drive Connection is also
considered as part of the drainage concept.

Because of the limited space available for ditches along the Southwest Transitway, a new LDS sewer
will be required along the Southwest Transitway to accommodate drainage with diameters ranging
from 750 mm at the upper end of the system (1250 m length) near IGF Station to 900 mm (960 m
length) along the Transitway North-South segment and 1050 mm (400 m length) at the downstream
end. A new 450 mm diameter LDS is also proposed along the Markham Station to accommodate
drainage. The new LDS system for the Southwest Transitway also provides adequate storage to limit
the flows into the existing D’Arcy system so that peak flows do not become greater as a result of the
additional flow contribution. The hydraulic grade line (HGL) along the Bishop Grandin trunk is shown
in Illustration 28.

14 UMA, “Bishop Grandin Extension Project – Pembina Highway Land Drainage Sewer Modifications”, 1987

ILLUSTRATION 28: HGL ALONG BISHOP GRANDIN TRUNK (D'ARCY SYSTEM)

University of Manitoba Southwood Lands

The future development of the Southwood Lands will require a new LDS and outfall to the Red River
and, therefore, it may be possible to develop a more optimal drainage plan for the section of the
transitway between the CN Letellier right-of-way and IGF Station.

Such a plan would require the construction of a new outfall in advance of development.  Until the
Southwood Lands are developed, existing ponds or new temporary ponds on those lands could be
used to store runoff for subsequent routing to the new outfall.  The portion of the transitway
alignment between the CN Letellier subdivision (at Southpark Drive) and IGF Station could be drained
in this manner.  As development occurs, a new LDS could supplement or replace the ponds for
permanent drainage of both the transitway and the Southwood Lands.  Such an approach could
potentially be cost-shared by the University, the City, and developers.

A hydraulic assessment was carried out to evaluate the Southwood outfall option and to obtain an
estimate of the potential cost savings compared to the D’Arcy option presented in Section 11.3.1.
The comparison showed that the costs would be within the same range of magnitude.  Note that the
Southwood outfall would require a gate chamber for protection against high river levels and potential
riverbank works.

In summary, both options merit further consideration during the detailed design for Stage 2 of the
Southwest Transitway.

Lot 16 Drain

Background

In 2011, AECOM developed a model15 of the Lot 16 Drain in InfoWorks to identify required flood
protection measures for the 2011 Spring Flood. The InfoWorks model is comprised of the Plaza Drive
system and the Bishop Grandin Underpass drainage areas of the Lot 16 Drain, including four pumps
at the underpass. A 2400 mm diameter LDS outfall to the Red River, protected by a positive gate, is
located at the downstream end of the Lot 16 Drain.

15 AECOM, 2011, Draft Technical Memorandum –  Lot 16 Drain/Bishop Grandin Pumping Station – Model Results and
Recommended Flood Protection Measures
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The contributing drainage area of the Lot 16 Drain, shown in Figure 53 is approximately 4940 ha
based on recent studies completed by AECOM including the 2011 Draft Technical Memorandum Lot
16 Drain/Bishop Grandin Pumping Station – Model Results and Recommended Flood Protection
Measures and the 2013 Draft Report Inland Cement Lakes Investigation and Review of May 2010
Storm Performance.

The drainage area consists of both rural and urban components resulting in two distinct flow peaks.
The urban area is located at the eastern downstream end of the system while the large rural
contribution is at the upper end of the system. The first peak is associated with the urban runoff
which reaches the outlet of the Lot 16 Drain more quickly while the second peak is much larger and
is associated with the rural runoff contribution. Because the second peak in the Lot 16 Drain is much
larger and occurs later, routing Southwest Transitway drainage towards the Lot 16 Drain was
considered reasonable as the urban peak occurs much sooner and would therefore not cause an
increase in the peak HGL.

Future Development (Sugar Beets Lands)

Within the Lot 16 Drain catchment area, there is the potential for future development of a large area
(approximately 49 ha) north of Bishop Grandin Boulevard and west of the proposed Southwest
Transitway alignment referred to as the Sugar Beets Lands previously identified in Figure 50. For the
Sugar Beets Lands, similar to other developments in the City, it is has been assumed that WWD
would restrict runoff from the development to a C value equivalent to existing conditions. This would
result in an increase in runoff volume in the Lot 16 Drain but should have no impact on the flood peak.
For this reason, the future development of this area has not been considered as part of the Southwest
Transitway drainage concept. In addition, the design restrictions that would be imposed by WWD (i.e.,
C value) are still unknown.

Southwest Transitway Drainage Concept / Letellier Tunnel Pumping Station

The Southwest Transitway drainage between Chevrier Boulevard and Bishop Grandin Boulevard is
routed towards the 2400 mm diameter LDS trunk which is part of the Lot 16 Drain system. The
proposed Letellier Tunnel and Plaza Station were also considered as part of the drainage concept.

The drainage concept for this section of the transitway assumed a rural cross-section, with at-grade
drainage of runoff by a system of swales and ditches designed to accommodate a 25-year MacLaren
event south of the Lot 16 Drain and a 50-year MacLaren event north of the Lot 16 Drain.

Subsequent to this completion of this drainage analysis, the cross-section of this portion of the
transitway was changed to urban due to the proximity of the CN Letellier track and a required barrier
between the transtiway and the rail track.  Consequently, the drainage concept described here will
need to be re-assessed during the detailed design stage.

For the drainage concept based on the rural cross-section, the 50-year MacLaren event was selected
north of the Lot 16 Drain due to the proximity to the Letellier Tunnel. The design standard for the
Letellier Tunnel Pumping Station is the 50-year MacLaren event. Therefore, increasing the swale and
ditch system to a 50-year design will ensure less runoff enters to depressed section in the Letellier
Tunnel. Because of the increased design standard for the ditch/swale system, the pumping station
can be sized somewhat smaller due to the increase in available storage.

The swales would be located at ground elevation and would run parallel to the Letellier Tunnel to
capture any surface runoff before it can reach the tunnel. The swales would ultimately discharge into
a ditch running along the east side of the Southwest Transitway.

The ditch configuration consists of 4H:1V side slopes with a bottom width of 1.5 m, a maximum
depth of 1 m, and a maximum width of 9.5 m. The ditch has a longitudinal slope of approximately
0.1% and a 150 mm diameter under drain. An underdrain will be included beneath the ditches to
ensure they are fully drained of any standing water that may pool after rainfall events and will consist
of a 150 mm diameter perforated pipe wrapped in non-woven geotextile fabric laid at the bottom of a
small trench and backfilled with porous media.

Because the ditches are located within the Manitoba Hydro right-of-way, approval from Manitoba
Hydro would be required at the detailed design stage to ensure that the ditches do not adversely
affect its maintenance operations. Ditches will be constructed around the existing and proposed
hydro towers and access will be maintained, noting that new hydro towers are planned within the
Manitoba Hydro right-of-way.

The drainage concept includes a new LDS system for the Letellier Tunnel, as shown in Illustration 29.

ILLUSTRATION 29: CONCEPT FOR LETELLIER TUNNEL

The proposed LDS system is designed to accommodate a 50-year MacLaren event, which includes
approximately 440 m of LDS, ranging from 375 mm to 750 mm. The LDS discharges to the Letellier
Pumping Station located just north of Plaza Drive, on the east side of the Manitoba Hydro right-of-
way, as shown in Figure 53. A 300 mm forcemain is also required to route drainage from the
pumping station to the ditch along the east side of the Southwest Transitway.

The proposed Letellier Tunnel Pumping Station will provide a 200 l/s pumping capacity based on 50-
year design summer rainfall event. Details related to the pumping station design are provided in
Section 11.5.
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Also included at the south end of this section of the Southwest Transitway is a new Transitway
Bridge over Bishop Grandin Boulevard, which will include an AT Path. A new Rail Bridge over Bishop
Grandin Boulevard will also be constructed. Based on this concept, however, the proposed new
structures will not affect the existing drainage conditions at Bishop Grandin Boulevard.

Model Results

The model results confirmed that the Southwest Transitway runoff contribution will have a negligible
effect on the peak HGL for the Lot 16 Drain, as shown in Illustration 30. The peak flow is attributed
to the second flow peak which is much larger due to the Lot 16 Drain rural runoff contribution. The
timing of the urban runoff contribution is also sooner and therefore has little impact on the peak HGL.

ILLUSTRATION 30: HGL ALONG LOT 16 DRAIN

Riviera Crescent

The Riviera Crescent land drainage system is a separated sewer district defined by the drainage area
of the 1800 mm diameter LDS outfall at Riviera Crescent (approximately 357 ha), shown in Figure 54.
The area east of the Southwest Transitway alignment is primarily residential similar to the Somerset
Avenue land drainage system. The remainder of the system bounded by Waverley Street and the
Southwest Transitway consists of a combination of commercial and industrial developments. The
Riviera system does not contain any SRBs or other major hydraulic features (i.e., major drains, weirs,
etc.).

The hydraulic model of the Riviera system shows an existing level of service roughly equivalent to a
2-year MacLaren rainfall event. Although the LDS system extends from the Red River west to
Waverley Street, the primary focus in the assessment of this system was east of the proposed
Southwest Transitway as this corresponds to the tie-in point for the Southwest Transitway drainage
flows into the Riviera system, as shown in Figure 54.  However, the area west of the Southwest
Transitway is an important consideration since it represents the runoff contribution in the upper part
of the Riviera catchment.

South of the Transitway Overpass of McGillivray Boulevard, drainage is routed south towards the
Clarence Avenue 1825 mm diameter main trunk sewer, which is part of the Riviera LDS system.
Southwest Transitway drainage north of the Letellier Tunnel is also routed toward the Riviera LDS
system. The Southwest Transitway drainage concept associated with the Riviera LDS System is
shown in Figure 54 and considers both the Clarence and Chevrier Stations. The proposed ditch
configuration from the McGillivray Overpass to the Letellier Tunnel is consistent with that proposed
north of the McGillivray Overpass and referenced in Section 11.3.5 (Somerset Avenue).

The 5-year runoff was computed from the existing Manitoba Hydro right-of-way to the Riviera LDS
System. It was determined that to match the runoff for existing conditions, a 250 mm diameter
restriction at the outlet of the proposed Southwest Transitway outlet is required. With this restriction,
the proposed ditch system will act as a detention facility and be required to store the 100-year
MacLaren event, as per City of Winnipeg standard16.

To store the runoff volume for a 100-year MacLaren event, approximately 400 linear meters of ditch
is proposed between the Transitway Overpass of McGillivray and the Letellier Tunnel. The ditching
will consist of 150 m north of Clarence Avenue beginning where the AT Path diverges from the
Southwest Transitway, and 250 m south of Clarence Avenue. The ditch will be connected by a
450 mm culvert crossing Clarence Avenue.

The ditch consists of 4H:1V side slopes, a bottom width of 1.5 m and a longitudinal slope of 0.1%.
The depth ranges from 1.2 m to 1.4 m, requiring a width of approximately 12.7 m designated for
ditching. An underdrain will also be included beneath the ditches to ensure they are fully drained of
any standing water that may pool after rainfall events. The under drain will consist of a 150 mm
diameter perforated pipe wrapped in non-woven geotextile fabric laid at the bottom of a small trench
and backfilled with porous media.

Swales will also be located around roadways and MSE walls from the McGillivray Overpass to drain
water towards the larger drainage ditches. In addition to the ditches and swales, new LDSs ranging
from 450 mm to 600 mm are required to accommodate drainage at the Clarence and Chevrier
Stations.

Similar to that described for the Lot 16 Drain system (Section 11.3.3), the proposed ditches are
located within the Manitoba Hydro right-of-way. Therefore, approval from Manitoba Hydro will be
required at the detailed design stage to ensure that the ditches do not adversely affect their
maintenance operations. Ditches will be constructed around the existing and proposed hydro towers,
while ensuring access is maintained.

Flows from the Letellier Tunnel and the Southwest Transitway to the south (between Manahan
Avenue and Bishop Grandin Boulevard) were routed south to the Lot 16 Drain, as described in
Section 11.3.3.

Illustration 31 compares the HGL downstream of the tie in point along the Clarence Avenue 1825
mm diameter main trunk sewer for existing conditions and with the Southwest Transitway flow
contribution. As noted above, a flow restriction into the Clarence 1825 mm diameter trunk sewer was
applied and additional storage in the ditches along the Southwest Transitway was provided to
maintain the existing peak HGL in the Riviera LDS system.

16 Criteria for Stormwater Management”, 2001, Urban Development Institute (UDI) Manitoba Division
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ILLUSTRATION 31: 5-YEAR HGL ALONG CLARENCE TRUNK (RIVIERA LDS SYSTEM)

Somerset Avenue

The Somerset Avenue land drainage system is a separated sewer district defined by the drainage area
of the 1800 mm LDS outfall at Somerset Avenue east of Riverside Drive (approximately 780 ha),
shown in Figure 55. There are four SRBs in this system located west of Waverley Street (SRB 6-15,
SRB 6-18, SRB 6-22 and SRB 6-24) which have been incorporated in the InfoWorks model based on
the approach defined in the Minor System section.

A weir also exists east of SRB 6-15 which controls the level of SRBs 6-15, 6-18 and 6-24. Another
LDS flow control is a pipe crest under Waverley Street at Lindenwood Place, which is slightly lower
than the weir at SRB 6-15. These flow control structures have also been included in the InfoWorks
model of the system.

The model simulations of the existing conditions in the system show that the level of service is
roughly equivalent to a 2-year event, particularly in the area east of Waverley Street. The level of
service is indicative of when the sewers were constructed in this land drainage district (1960’s and
1970’s). Post 1974 LDS systems were designed to accommodate a 5-year MacLaren event based on
the Drainage Criteria Manual17 for the City of Winnipeg.

For the Southwest Transitway drainage concept, drainage along the North-South segment south of
Parker Avenue will be directed south toward the Somerville 1800 mm diameter trunk sewer.
Southwest Transitway drainage north of the proposed McGillivray Overpass will also be routed north
towards the Somerville trunk, as shown in Figure 55.

The Somerset LDS District has an existing low level of service and the runoff from the proposed
Southwest Transitway needs to be restricted via a 250 mm diameter pipe to match existing
conditions. The ditches, similar to those in the Riviera LDS system, will act as detention facilities and
will be required to store the runoff volume of a 100-year MacLaren event.

17 MacLaren, 1974, “Drainage Criteria Manual”

Approximately 540 linear meters of ditch is proposed between Parker Avenue and McGillivray
Boulevard (380 m north of Somerville Avenue and 160 m south of Somerville Avenue). The ditch
south of Somerville Avenue will terminate before the north end of the Transitway Overpass of
McGillivray, such that no water is stored immediately adjacent to the proposed MSE walls. Swales
will be located around the roadway and MSE walls to drain water towards the ditch.

The proposed ditch configuration consists of 4H:1V side slopes, a bottom width of 1.5 m and a
longitudinal slope of 0.1%. The ditch will run along the east side of the Southwest Transitway with a
depth ranging from 1.0 m to 1.35 m, which will require that a width of approximately 12.3 m be
allocated to ditching. An underdrain will also be included beneath the ditches to ensure they are fully
drained of any standing water that may pool after rainfall events.

Approval from Manitoba Hydro will be required for the proposed transitway ditches at the detailed
design stage to ensure that they do not adversely impact Manitoba Hydro’s maintenance operations.
Ditches will be constructed around the existing and proposed hydro towers and access maintained.

The proposed runoff from the Southwest Transitway for a 5-year MacLaren storm was routed into the
Somerset LDS system to assess the potential impacts to the HGL. The HGL along the Somerville
1800 mm diameter trunk sewer is shown in Illustration 32. Because the runoff from the Southwest
Transitway is restricted into the Somerset LDS system, the HGL associated with the 5-year MacLaren
rainfall for existing and proposed conditions are the same.

ILLUSTRATION 32: 5-YEAR HGL ALONG SOMERVILLE TRUNK (SOMERSET LDS SYSTEM)

Parker Retention Pond

The Cockburn and Calrossie Combined Sewer Relief Works project, which is currently being carried
out independently by the City of Winnipeg Water and Waste Department (WWD), involves the
construction of a new land drainage sewer to provide basement flood relief to the Cockburn West and
Southeast Jessie combined sewer areas. The current design concept for the relief works includes a
new Parker Retention Pond (shown in Illustration 33) and a downstream sewer trunk which runs
along Rockman Street/Byng Avenue and eventually discharges to a new Calrossie outfall.
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The Parker Retention Pond is related to the Southwest Transitway for the following reasons:

1. Flows from the proposed Transitway Underpass of CN Wye Tracks could be pumped and
routed to the Parker Retention Pond;

2. Drainage along the east-west Southwest Transitway alignment north of Parker Avenue could
be routed toward the Parker Retention Pond; and,

3. The City of Winnipeg WWD and Winnipeg Transit are working together to ensure that the
proposed footprint for the Parker Retention Pond does not conflict with the Southwest
Transitway (shown in red in Illustration 33) and that the desired capacity for the Cockburn
and Calrossie Combined Sewer Relief Works is maintained.

ILLUSTRATION 33: PARKER RETENTION POND DESIGN CONCEPT

Flows from the Pembina Highway Underpass could also be pumped and diverted toward the Parker
Retention Pond but with some challenges. The Pembina Highway Underpass and its potential
integration with the land drainage design concept for the Transitway Underpass of CN Wye Tracks is
described in Section 11.4 (Transitway Underpass at CN Wye Tracks and Pembina Highway
Underpass).

While the Parker Retention Pond design has not yet been finalized, the runoff volume contribution
from the Southwest Transitway is very small compared to the total storage capacity of the pond.
Therefore, if the pond shape or size were to change, this will not affect the Southwest Transitway
land drainage concept.

Drainage for the Southwest Transitway east-west alignment along Parker Avenue will be
accommodated by constructing a ditch along the south side of the Southwest Transitway up to
Georgina Street where a culvert will be installed and the ditch will continue on the north side of the
Southwest Transitway. The ditch will continue to the east where it will drain to the Parker Retention
Pond, as shown in Figure 56. This drainage concept also considers the Parker Station near the
Beaumont Street Connection.

The following is the recommended ditch configuration along Parker Avenue based on a 25-year
MacLaren design event:

• 4H:1V side slopes

• Bottom width of 1.5 m

• Depth ranging from 0.4 m to 1.01 m

• Maximum top width of 9.6 m

• Longitudinal slope of 0.1%

• 150 mm (6 inch) diameter under drain

The recommended ditch configuration includes an underdrain consisting of a 150 mm diameter sock
wrapped perforated pipe laid at the bottom of a small trench and backfilled with porous media. This
underdrain will ensure that the ditches are fully drained of any standing water that may pool after
rainfall events.

To provide drainage along the Beaumont Street Connection, swales will be constructed along both
sides of the roadway consisting of 4H:1V side slopes at a 0.1% longitudinal slope.

Transitway Underpass at CN Wye Tracks and Pembina Highway Underpass

This section describes the proposed pumping station concepts for the Pembina Highway Underpass
and for the Southwest Transitway Underpass at CN Wye Tracks.  As part of the functional design for
the Southwest Transitway, drainage concepts that consider both components of the SWT2-Pembina
Underpass project were reviewed to determine the best overall recommendation.

The Parker Retention Pond, which is part of the Cockburn and Calrossie Combined Sewer Relief
Works was discussed in Section 11.3.6. The role of the pond as part of the Southwest Transitway –
Stage 2 Project was also introduced in this section and will be described further in Section 11.4.2
(Transitway Underpass of CN Wye Tracks).

The background related to the Pembina Highway Underpass Project is presented below.

Pembina Highway Underpass

As part of the Preliminary Engineering Study for Upgrading the Pembina Highway Underpass (May
2013), three options were outlined for discharge locations of the underpass runoff:

1. Outlet to the existing combined sewer (CS) under existing outlet conditions including on site
storage;

2. Outlet to the new relief sewer using estimated allocated outlet capacity and required on site
storage; and,

3. Outlet to a separate LDS outfall based on potential development land north of Parker Avenue
(Parker Lands) using a separated LDS system through the Calrossie LDS District.

At the time the report was prepared, Option 1 was the only viable option as it was unlikely that a relief
sewer or separated system would be available to discharge the underpass runoff. Option 2 and
Option 3 were the two relief options for the Cockburn and Calrossie Combined Sewer Relief Works.
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However, the construction of a new 2700 mm diameter Calrossie outfall has since begun making
Option 3 a possibility. The new Calrossie outfall is part of the Cockburn and Calrossie separation
concept. Option 2, associated with a new relief sewer for the Cockburn and Calrossie Combined
Sewer Relief Works, is therefore no longer feasible as plans have already moved forward with
separation (i.e., Option 3).

Options 1 and 3 are described in more detail in the following subsections.

Dry Pond to Cockburn East

Option 1 was developed so that the underpass runoff could be discharged into existing and available
infrastructure. This was completed by implementing a dry pond in the east cloverleaf at the Jubilee
Avenue and Pembina Highway intersection. The dry pond was designed to only drain once levels in
the Cockburn CS had subsided, thus negating any increase in basement flooding risk.

This option still remains a viable and very cost-effective solution for discharging the underpass runoff
as the required infrastructure exists and is in near proximity to the proposed pumping station. There
would also be no measurable impact to the basement flooding risk in the area.

West Towards Parker Retention Pond

Option 3 would involve discharging the Pembina Underpass runoff into the proposed
Cockburn/Calrossie LDS system. Since the Cockburn and Calrossie Combined Sewer Relief Works
will be grouped together with the Pembina Underpass and Southwest Transitway- Stage 2 projects,
the proposed Parker Retention Pond may be constructed before the Pembina Underpass project
begins.

If this is the case, then it is possible to build a forcemain running from the proposed pumping station
location crossing Pembina Avenue to Sparling Avenue. The forcemain would then connect to a LDS
sewer on Sparling Avenue which would ultimately discharge into the Parker Retention Pond.

This option may be considered attractive since the storm runoff would be discharged into the LDS
system, as opposed to the CS system (Option 1). However, there would be a significant cost
increase as approximately 220 meters of 525 mm diameter forcemain would be required and would
need to be routed through a number of obstacles both existing and proposed. Utilizing a forcemain
will also increase the pump costs, as the pumps will have to provide significantly greater total head
requirements as compared to a gravity system. Access may also be an issue. Furthermore, if this
option is selected, the Pembina Underpass project would be delayed until construction of the
Cockburn/Calrossie downstream sewer trunk between the new Calrossie Outfall and the Parker
Retention Pond is completed.

Transitway Underpasses of CN Wye Tracks

As part of the Southwest Transitway - Stage 2 project, underpasses are proposed under the two CN
tracks west of the Pembina Underpass (referred to as the Transitway Underpasses of CN Wye
Tracks). The design concept for the Southwest Transitway assumes that flow from this underpass
would be pumped and routed toward the new Parker Retention Pond.

The pumping station configuration for the Transitway Underpasses of CN Wye Tracks is similar to the
proposed Option 1 concept for the Letellier Tunnel but requires a greater capacity because of the
larger contributing area. Based on the 50-year design methodology described previously, the required
pump capacity is 860 l/s. Additional details related to the pumping station design are provided in
Section 11.5.

The LDS for the Transitway Underpasses of the CN Wye Tracks will consist of 300 mm to 1050 mm
diameter pipe leading to the pumping station as shown in Figure 56. Similar to the Letellier Tunnel, a
new 1050 mm diameter forcemain will be required from the Transitway Underpasses of CN Wye
Tracks Pumping Station to the Parker Retention Pond.

In addition to the LDS, some ditching is also required to drain the area between the rail tracks and the
top of slope of the underpass section. Two 400 mm diameter culvert crossings under the CN Rail
tracks will also be required to accommodate the ditch drainage. The culverts have been sized based
on a 50-year MacLaren event to ensure the hydraulic design criteria for the rail line is met. As an
additional measure to protect the rail line, it is recommended that the ditch elevations be set to
overflow into the underpass if the 50-year design rainfall event were exceeded.

Single Pump Station Servicing Transitway Underpass of CN Wye Tracks and Pembina
Highway Underpass Project

The previous sections describe the recommended pumping station concepts for the Pembina
Highway Underpass and for the Transitway Underpasses of CN Wye Tracks if the two components
were considered separately.

The option of constructing one larger pumping station was also considered to satisfy the needs of
both projects. There are some advantages of building one pumping station instead of two especially
since the two projects are within such close proximity. While the required pumps and station footprint
would be larger, the cost of building one larger pumping station would be less than building two
separate pumping stations.

However, based on a review of the existing underground infrastructure in this area, the costs of
routing the Pembina Underpass (LDS associated with routing the flow to a larger pumping station
near the Parker Retention Pond) would be larger, resulting in overall costs that are expected to be
within the same range (if not exceed) the cost of building two separate pumping stations.

There would also be construction issues related to installing the larger LDS in this area compared to
building a separate pumping station option because of the depth of installation. To connect the
Pembina Underpass drainage, approximately 480 m of 1050 mm diameter pipe would be routed west
(north of the CN tracks) on the Taylor Lands from the Pembina Underpass (where an easement would
be required to make the design feasible).

Proceeding with and crossing the underpass projects independently would also have to cross the CN
Wye tracks to a pumping station located just east of the Parker Retention Pond. Furthermore, due to
the overall project schedule and the depth of the LDS, tunnel boring methods (TBMs) would have to
be employed for the installation of the LDS sewer, which would require a multitude of deep and
expensive jacking and receiving shafts.

Since there are likely no cost savings and because of the negotiations that would be required to
obtain an easement in the Taylor Lands, the option of combining the Transitway Underpasses of CN
Wye Tracks and the Pembina Highway Underpass drainage to one pumping station is not
recommended.
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Recommendation

Based on a review of the pumping station concepts servicing the Pembina Underpass and the
Transitway Underpasses of the CN Wye Tracks, it is recommended that two separate pumping
stations (with power and MTS connections) be built. Our recommendation for the Pembina
Underpass pumping station is to adopt Option 1 (Outlet to the existing CS under existing outlet
conditions including on site storage). Option 1 will provide significant cost savings and allow for the
Pembina Highway Underpass to be constructed independently of the Cockburn and Calrossie
Combined Sewer Relief Works.

The pumping station for the Transitway Underpasses of the CN Wye Tracks will provide a total
capacity based on a 50-year MacLaren rainfall design. The station will be configured with two pumps
and discharge directly to the Parker Retention Pond as described in Section 11.4.2.

Pumping Station Design

As described in previous sections, two land drainage pumping stations will be designed for the
Southwest Transitway – Stage 2 project to handle stormwater runoff entering the underpass grade
separation and tunnel areas at the following locations:

• Letellier Tunnel; and,

• Transitway Underpass of CN Wye Tracks,

An additional land drainage pumping station will also be required as part of the Pembina Highway
Underpass as defined in the Preliminary Engineering Study for Upgrading the Pembina Highway
Underpass (May 2013) and summarized in Section 11.4.1.

The proposed pumping stations for the Southwest Transitway – Stage 2 Project will be designed to
provide capacity to accommodate a 50-year design summer rainfall event (200 l/s for Letellier Tunnel
and 860 l/s for Transitway Underpass of CN Wye Tracks). The conceptual layout for the pumping
stations is shown in Figures 57 and 58.

The recommended configuration of the pumping stations is to use a wet well with submersible
pumps which is similar to many recently constructed land drainage pumping stations for the City of
Winnipeg including the Kenaston Underpass, the Southwest Transitway – Stage 1 Tunnel and the
Bishop Grandin Underpass.

The proposed conceptual pumping station is expected to consist of a wet well design utilizing the
following:

• Building substructure, which includes a CIP reinforced concrete structure/wet well;

• Submersible pumps servicing the underpass drainage system;

• Building superstructure to house pumping station, mechanical and electrical equipment;

• Primary and standby power supplies (by means of one Manitoba Hydro service and one
natural gas powered generator);

• Monitoring and controls, including remote monitoring and site services;

• Below ground structural portion of the pumping station designed to ACI 350-06
requirements; and,

• Above ground structural portion of the pumping station using NBC 2010 building code as
amended by the Manitoba Building Code Regulation 31/2011.

As noted in the list above, the pumping station design requires that a standby/backup power source
be provided which is consistent with discussions with WWD Operations at the functional design
stage of the Southwest Transitway– Stage 2 project. The backup power supply could be sized to
provide enough power to operate only one of the pumps and any other essential appurtenances, such
as lighting and HVAC. However, any design that would exclude or limit the backup power supply
could result in the underpass/tunnel areas becoming flooded leading to dangerous conditions with
transit vehicles travelling at high speeds.

In addition to the infrastructure listed above, a new LDS ranging from 375 mm to 450 mm in diameter
will be constructed to provide drainage for the Letellier Tunnel terminating at the pumping station as a
750 mm diameter pipe. A 300 mm diameter forcemain is also required to route drainage from the
pumping station to the ditch along the east side of the Southwest Transitway.  The LDS for the
Transitway Underpass of CN Wye Tracks will consist of 300 mm to 1050 mm diameter pipe leading
to the pumping station. Similar to the Letellier Tunnel, a new 1050 mm diameter forcemain is
required from the Transitway Underpass of CN Wye Tracks Pumping Station to the Parker Retention
Pond.

Summary

The land drainage functional design concept for the Southwest Transitway - Stage 2 Project has been
prepared based on discussions with the City of Winnipeg and will be finalized at the detailed design
stage. The proposed design considers both the Southwest Transitway – Stage 2 and the Pembina
Underpass components of the SWT2-Pembina Underpass project.

The drainage concept for the Southwest Transitway – Stage 2 Project was developed in consideration
of existing and planned alignments for Manitoba Hydro and CN infrastructure, of the existing locations
of the Branch II Aqueduct and Fort Garry Feedermain, and of the transitway’s structures, grade
separations, stations, and street connections. The stations and street connections were important to
consider as they substantially increase the impervious area and generate more runoff. In some
instances, the area required for these features limited drainage options due to insufficient space for
ditching.

The drainage concept consists of a combination of new land drainage sewers and ditches along the
Southwest Transitway which will drain into existing adjacent land drainage systems (as shown in
Figure 51). This is standard design practice provided that an analysis has been carried out to show
that there is no increase in the peak flow rate to the existing sewers. The adjacent systems include
D’Arcy Drive, the University of Manitoba Southwood Lands, Lot 16 Drain, Riviera Crescent, Somerset
Avenue and Parker Retention Pond. The proposed pond is part a separate on-going project, the
Cockburn and Calrossie Combined Sewer Relief Works, and has been included in the list of adjacent
systems as drainage along Parker Avenue will be routed east toward the pond via ditches. It is also
proposed that runoff at the Transitway Underpass of CN Wye tracks be pumped into the pond.
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Models of the adjacent systems were created using the software InfoWorks CS to assess the existing
hydraulic conditions and to determine the impact of additional flows. Transitway flows into the
adjacent systems were restricted via a small pipe inlet (250 mm diameter) to maintain the existing
peak discharge. Because of the flow restriction, the new LDS and ditches were upsized along the
majority of the Southwest Transitway to provide the necessary storage capacity to handle a 100-year
MacLaren rainfall. The results of the hydraulic assessment show that there is no effect on the peak
flow rate in the adjacent systems.

With the exception of a few sections in the vincinity of stations where 400 to 600 mm diameter LDS
is required, ditching is proposed along the Southwest Transitway between Parker Avenue and
Chevrier Boulevard. The ditch configuration consists of 4H:1V side slopes and a bottom width of
1.5 m, with depths ranging from 1.0 to 1.4 m.  Drainage near the proposed Letellier Tunnel is
restricted because of numerous conflicts and consists of LDS (ranging from 375 to 750 mm
diameter).  Between Bishop Grandin Boulevard and Markham Road/IGF Station, a new LDS system is
proposed with diameters ranging from 750 mm near IGF Station to 900 mm along the transitway and
1050 mm downstream to a tie-in to the existing D’Arcy Drive system.  Depending on future
development in the Southwood lands, it may be possible to develop a more optimal drainage plan for
the section of the transitway between the CN Letellier right-of-way and IGF Station.

The at-grade drainage design is based on a 5-year MacLaren storm rainfall in accordance with City
of Winnipeg design standards. The drainage design for the underpass/tunnel areas is based on a
target 50-year MacLaren rainfall total capacity. Due to the flow restriction into the adjacent land
drainage sewer systems, the majority of the ditches along the transitway are designed to provide the
necessary storage capacity to handle a 100-year MacLaren rainfall. Two pumping stations, at the
Letellier Tunnel and at the Transitway Underpass of the CN Wye Tracks, are included as part of the
land drainage concept.
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Railway Works

Railway Consultations

On October 4, 2013 Dillon/AECOM/City met with the CN Engineering Group.  As the functional design
for Stage 2 of the Southwest Transitway project had just recently been assigned, the purpose of this
meeting was to provide the CN Technical group background of the project and to document project
contacts.  Possible alignments and impact on CN infrastructure was discussed.

On January 10, 2014 Dillon/AECOM met with CN Design and Construction.  The purpose of this
meeting was to present the functional design and transitway alignment to CN and to inform its staff of
the areas where the transitway and structures would impact CN in some manner.  The proposed
alignment for Stage 2 of the Southwest Transitway from Jubilee Avenue to the University of Manitoba,
as well as work carried out to date was presented to CN.  CN provided input, comments, and
direction for continued consultation as the project proceeds.  Preliminary alignment drawings for the
Stage 2 transitway were provided to CN.

On January 21, 2014 Dillon/AECOM/City met with CN Senior Management.  The purpose of this
meeting was to update CN Senior Management on the progress of the Stage 2 transitway project, to
document expected design and construction processes, to inform CN of the input required during the
design/construction, and to convey overall project schedule.  The overall project impacts on existing
CN infrastructure at a number of locations were discussed at this meeting.

On March 5, 2014 Dillon/AECOM met with R.S. Harris Transport Ltd.  The purpose of this meeting
was to discuss the draft functional design as it relates to Harris Transport, and to receive feedback
and input from Harris Transport regarding preliminary design solutions to address the impact of the
draft functional plan on Harris’s rail and transport operations.

On July 7, 2014 Dillon/AECOM/City met with CN Senior Management.  The purpose of this meeting
was to inform newly-appointed CN management staff about the project and to update them on the
work that had been undertaken to date.

Minutes of the above meetings are included in Appendix K.

Proposed Railway Works

This section provides details of the proposed works at the specific locations where the project
impacts CN rail infrastructure.

Portage Junction

The work required to accommodate the Southwest Transitway was completed in the 2013 study
Preliminary Engineering Study for the Upgrading of Pembina Highway Underpass (CN Mile 2.65).
CN was involved in this study and is aware of the impacts on its infrastructure and is in general
agreement with the recommended plan.  All project work proposed at this location remains as
recommended in the above report.

The existing CN Rail Bridge over Pembina Highway will be replaced with a new rail bridge over
Pembina Highway at a location north of the existing rail bridge.  This work will include the relocation
of existing CN trackage to align with the new rail bridge.  The two existing wye tracks (Letellier Sub –
east leg of wye; track WC02 – west leg of wye) will be relocated from their current alignments to
connect with the realigned Rivers Subdivision.

To accommodate the transitway, with no at-grade crossings of rail tracks, underpasses of the east
and west wye tracks are required.  The structures will be constructed at-grade (no underpass
excavation) at the relocated track locations.  These underpass locations would not impact the current
Letellier and WC02 trackage; however, there are three CN buildings (MOW garage, tool house, S&C
building with antenna tower) that will need to be relocated initially.  CN confirmed that the
removal/relocation of the above noted buildings is not a concern and can be addressed without
impacting the construction of the transitway. Moreover, CN will give consideration to the
consolidation of the buildings into a single building.

After completion of the Letellier and WC02 structures and CN building/tower relocations, the
proposed wye tracks would be constructed over the new structures to ensure minimal downtime to
CN operations.  Upon completion of the proposed wye track cut-overs to these new structures, the
existing wye tracks would be removed/salvaged, excavation under these structures would take place
and the transitway would be constructed.  A plan of the proposed works at Portage Junction is
shown in Figure 59.

Letellier Tunnel

South of Chevrier Boulevard, a transitway tunnel underneath the CN Fort Garry Industrial Leads
(tracks WC07 and WC21) and the CN Letellier track is required to bring the transitway to the east
side of the rail line to provide pedestrian and transit access to existing commercial properties,
Pembina Highway and the University of Manitoba.  This tunnel would be very similar in length and
construction procedures to the transitway tunnel constructed as part of the Stage 1 project through
the Fort Rouge Yards.  An overpass at this location was investigated and was not recommended due
to conflicts with the numerous high voltage overhead Hydro lines/towers, negative response from the
public, and transit operational concerns.

The north end of the tunnel structure will be on the west side of the Letellier Subdivision south of
Chevrier Boulevard.  The other end of the tunnel structure will be approximately 621 m further south
on the east side of the Letellier.  The tunnel structure includes a covered tunnel approximately 203 m
in length with retaining walls approximately 197 m in length approaching the north tunnel entrance
and 221 m in length approaching the south tunnel entrance.

The tunnel will provide grade-separated transition of the transitway between the alignment in the
Manitoba Hydro right-of-way on the west side of the Letellier track and the planned transitway
alignment on the east side of the Letellier track.  During construction, temporary relocation of the CN
Letellier line would be required to stage the construction of the tunnel.
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Accommodation/relocation of the two CN Fort Garry Industrial Leads (tracks WC07 and WC21) will
be required to stage construction of the Letellier Tunnel.  Industrial lead realignment options to
accommodate the tunnel, as well as reduce tunnel construction staging were investigated and
drawings were provided to CN and R.S. Harris Transport Ltd.  Design solutions for maintaining
uninterrupted rail access to the Harris Transport site have been investigated, reviewed with Harris
Transport and incorporated into the functional design.  The proposed track WC21 changes are
generally acceptable to Harris Transport; however, further investigation at land/track ownership east
of the Harris property will be required to facilitate the proposed track and turnout relocations.  The
loss of land and truck staging area resulting from realignment of track WC07 was a noted concern by
Harris Transport and will require further consideration at later stages.  A plan of the proposed rail
works for the Letellier Tunnel is shown in Figures 60a and 60b.

AT Path between Chevrier Station and Plaza Station

The transitway project includes an AT Path that parallels the transitway alignment.  The design
constraints for the Letellier Tunnel do not allow a tunnel width sufficient to accommodate an AT Path
through the tunnel.  Between Chevrier and Plaza Stations, therefore, the AT Path alignment must be
at-grade and cross CN track(s).  CN indicated that an alignment for this section of the AT Path that is
within the CN Letellier right-of-way would not be acceptable for safety reasons.  CN’s preference is to
route the alignment via Chevrier Boulevard, Hudson Street, and the Manitoba Hydro right-of-way
between the two stations.

Plaza Station

Plaza Station is proposed to be located south of the Letellier Tunnel, opposite Plaza Drive, and would
serve the area adjacent to Pembina Highway on the east side of CN Letellier right-of-way and a
planned transit-oriented development on the west side of the CN Letellier track.  Under an existing
agreement between CN and the City, there is a private vehicle crossing of the track adjacent to the
planned location for Plaza Station.  This vehicle crossing is to be removed and replaced with an
alternative pedestrian/cycling facility that links Plaza Station with the west side of the track. Further
discussion about this issue is required between the City and CN.

CN Rail Bridge over Bishop Grandin Boulevard

Between the south end of the Letellier Tunnel and a point south of Markham Road, the existing track
and railroad crossing signal systems will be relocated westerly within the CN Letellier right-of-way to
accommodate the transitway alignment.  This work will include the construction of a new CN Rail
Bridge over Bishop Grandin Boulevard parallel to the existing rail bridge over Bishop Grandin.  A new
Transitway Bridge over Bishop Grandin Boulevard would be constructed in the current location of the
existing rail bridge.

CN indicated that it would only allow approximately an eight-hour shutdown of its Letellier line to
accommodate this work as well as the cut over the main-track.  CN will review and advise the
maximum block length permitted once additional design and construction details are available for
review and acceptance.

Letellier Subdivision Works (South of Letellier Tunnel)

The 1994 City/CN agreement as it relates to the Letellier Subdivision is discussed in Section 3.1.1.
From its perspective, CN noted that the two major points in the agreement are that the City needs to

provide CN 180 days of notice to invoke the agreement and that all track relocation and other CN
work needs to be completed within a 2-year time frame from notice.

According to 2006 data from Transport Canada, an average of three trains per day use the Letellier
line. The maximum permitted train speed on the Letellier line is 25 mph which classifies it as a “Class
II” track.

The transitway alignment in the section between the Letellier Tunnel and a point south of Markham
Road requires relocation of the Letellier line in a westerly direction.  The initial option was to relocate
the track by approximately 7.62 m, with a provision for CN service road along the east side of the re-
positioned Letellier track between Bishop Grandin Boulevard and Markham Road.  This offset was
based on the 1994 agreement which states the existing 99 ft right-of-way will be shared equally with
the City and CN and the westerly 49.5 ft would remain CN right-of-way.  The 7.62 m (25 ft)
relocation was determined by placing the relocated CN Letellier track in the center of CN’s revised
right-of-way.

During the public consultation for the project, residents of Waverley Heights expressed concerns
about this relocation with respect to safety and noise.  Upon subsequent review, CN and the City
agreed to a reduced offset of 5.7 m (which is similar to the offset used for the Stage 1 transitway
along Donald Street) and the re-positioning of the CN service road on the west side of the Letellier
track in the section between Bishop Grandin Boulevard and Markham Road.  The proposed track
relocation is shown in plan view in Figure 61 and in cross-section in Figure 10.

During meetings with CN, inquiries were made about any internal CN requirements and/or procedures
that would be required as part of the Letellier line relocation.  CN indicated it was not aware of any
and that it would respond to Dillon/AECOM if any were required, upon receipt/review of concept
track/transitway design drawings.  To address local residential concerns, CN was informed that the
project includes installation of a noise attenuation wall on the west property line of the City’s
feedermain right-of-way (which is west of the CN Letellier line) between Bishop Grandin Boulevard
and a point south of Markham Road.

CN indicated that, with the service road located on the west side of the Letellier line and with the
offset reduced to 5.7 m from 7.62 m within the Letellier subdivision, space on the west side of the
track could be maximized for right-of-way drainage, snow storage and the service road.  The revised
relocation of the Letellier track in a westerly direction to 5.7 m (18.7 ft) from the existing centerline
of the Letellier track meets CN’s needs.  In addition to reducing the noise and vibration impacts on
adjacent properties, the 5.7 m offset would also be sufficient if a second track or siding/passing track
were built within the CN right-of-way in the future.

Crossings of the CN Letellier Track

New traffic signals to be installed at Chancellor Drive and at Markham Road where these streets
intersect the transitway and the Letellier track will provide green time to vehicles on Chancellor Drive
and on Markham when there are no BRT buses or CN trains operating through the intersections.
Buses operating on the transitway will use a Transit Signal Priority system to communicate with the
traffic signal controller at each of these intersections as they approach the intersections.  When a bus
is detected, the traffic signal will provide the appropriate signal phase to allow the bus to pass
through the intersection with no or minimal delay.  When a CN train is crossing these intersections,
railway warning devices will be activated to stop vehicles on Chancellor and on Markham and
transitway buses intending to turn west onto Chancellor or Markham.
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The back-to-back flashers and the lowering of the vehicle and pedestrian gates will be activated in
accordance with AREMA standards in advance of the train reaching the crossing.  The flashers shall
be placed at an acceptable angle so that motorists on Chancellor Drive and on Markham Road and
operators of buses intending to turn west from the transitway onto Chancellor Drive or onto Markham
Road both can see the warning device to inform them that a train is passing and that the vehicle
gates are lowered.

If the appropriate sight angle of the flashers cannot be achieved during detailed design so that both
motorists and bus operators can see the flashers, an additional flasher will be required to be installed
to warn operators of buses on the transitway.  A description and illustration of the anticipated
signalized intersection control and the traffic signal operating scheme outlining possible scenarios for
the crossing operations are included in Appendix L.  These signal plans are preliminary in nature and
will require refinement during detailed design.

CN is in general agreement with the upgraded and/or relocated signalization requirements at existing
grade-level public crossings to accommodate both the Letellier line and Transitway, and is aware that
although more difficult than a standard intersection, similar situations exist in other locations. Further
discussions with CN on this matter will be required during detailed design.

Under an existing agreement with the City of Winnipeg, there is a private vehicle crossing of the
Letellier track in the vicinity of Plaza Station. This vehicle crossing is to be removed and replaced with
an alternative pedestrian/cycling facility that links Plaza Station with the west side of the track.
Further discussion about this issue is required between the City and CN.

Proposed layouts for the crossings of the Letellier track are included in Appendix M.

Functional Design of Railway Works

The functional design, plan, and profile of the required railway works is documented in Appendix N.
The remainder of this section provides additional information.

Roadbed

The functional design for the railway works is based on a standard design for Class II trackage. A
soils investigation by a geotechnical engineer, including soils lab testing, will need to be completed in
the early stage of the detailed design to review the engineering characteristics of existing soil
conditions within the proposed railway construction limits.  It is critical in new embankment
construction to determine if subsurface materials as well as subsurface and surface drainage
conditions encountered during sampling require any special construction practices beyond what is
typically specified.

The track roadbed is comprised of sub-grade, sub-ballast, and ballast.  The top stratum of granular
material in the track structure is the ballast.  Its main purposes are to:

• Support the track superstructure and, in combination with the sub-ballast, distribute its loads
on the sub-grade roadbed;

• Anchor and restrain the track from longitudinal and lateral movements;

• Drain rainwater freely within the substructure; and,

• Facilitate fine adjustment of track alignment, grade and cross level.

Track Structure Requirements

The track structure requirements are as follows:

CN Rivers Subdivision and CN Letellier Subdivision:

• Track Material: 136 lb. continuous welded rail (CWR) on hardwood cross ties;

• Ballast depth: 300 mm (12 in) below base of cross tie; and,

• Ballast shoulder:300 mm (12 in) beyond end of cross tie (for CWR).

Spur (Non-Main) Line Track:

• Track Material: 115 lb. jointed rail on hardwood cross ties;

• Ballast depth: 300 mm (12 in) below base of cross tie; and,

• Ballast shoulder:150 mm (6 in) beyond end of cross tie (for CWR).

Existing track structure is made of jointed rail.  To minimize train noise where the CN Letellier
Subdivision is relocated closer to adjacent residential developments, it is required that continuous
welded rail (CWR) with premium ties and fasteners be installed.

All tie plates, spikes, anchor pattern, class of ballast, etc. shall conform to CN engineering track
standards for Class ll trackage.

Turnout Requirements

Rail turnout requirements are as follows:

• CN Rivers Subdivision turnouts: CN #10, 136lb., RBM type frog, power operated;

• CN Letellier Subdivision turnouts: CN #10, 136lb., RBM type frog, manually operated; and,

• Spur (Non-Main) track turnouts: CN #8sp, 115 lb., SGM type frog.

All track removal shall be salvaged and sorted according to CN marking specifications and stockpiled
at a material laydown area designated by CN.

Utilities

Based on previous experience with rail track construction in the Fort Rouge Yards during the
Southwest Transitway – Stage 1 project, it is expected the SWT2-Pembina Underpass project will
require public utility infrastructure modifications for the new CN Rail Bridge over Pembina Highway.
Based on existing knowledge of the site, at a minimum, Bell and Rogers fibre optic cables and
junction boxes are present and will require protection and/or relocation.

While a preliminary assessment of utility crossings of the CN Letellier track was undertaken, a
detailed site investigation and evaluation will be required during detailed design to determine utility
protection and/or relocation requirements at railway crossings. The utility modifications would be
undertaken prior to commencement of the construction of new railway embankments.
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CN Letellier Crossing Signals

As discussed above, new grade level crossing protection signal work is required at the following
crossings:

• Chancellor Drive intersection with the Letellier track and transitway; and,

• Markham Road intersection with the Letellier track and transitway.

At Chancellor and at Markham Road, these works include flashing lights, bells and gates on either
side of the CN Letellier track to warn motorists, and flashing lights and gates on either side of the
track to warn pedestrians using the sidewalks that cross the tracks. Note that the design for the new
railway crossing signals will need to be integrated with that for the traffic signals that will be
implemented by the City for the transitway crossings of Chancellor Drive and Markham Road.

Note that these works will be required to be completed prior to the relocation of the Letellier track.

Crossing Surfaces

As the relocated Letellier track must be in service prior to the removal of the existing track, the
crossing surfaces for the new tracks (i.e., crossing planks) and any required re-surfacing of the
street approaches to the tracks must be undertaken in conjunction with the new Letellier track.

Railway Works Related to the Letellier Tunnel

Two existing spur lines that provide a westerly rail connection between the Letellier track and the Fort
Garry Industrial Park must be permanently relocated to accommodate the Letellier Tunnel.  Both spur
lines and connecting tacks are required to remain operational during construction of the tunnel.  In
addition, a temporary shoofly is required during the construction of the tunnel.

CN Track WC07 (North Spur Line):

Track WC07 must be permanently relocated southerly and its profile must be raised (existing sag
removed) to accommodate tunnel construction staging and clearance requirements.  The existing CN
Letellier Subdivision turnout location is to be maintained and the turnout is to be unaltered.

CN Track WC21 (South Spur Line):

Track WC21 must be permanently relocated northerly to accommodate construction staging for the
tunnel.  The proposed track WC21 and other R.S. Harris Transport Ltd. track relocations are required
to maintain Harris’s existing track and yard configuration.  The proposed track re-configuration will
improve the existing track geometry (i.e., flatter curves, resulting in lower maintenance and reduced
probability of derailment).

CN Letellier Shoofly

A temporary track detour of the CN Letellier track on the east side of its existing alignment is required
to facilitate construction of the Letellier Tunnel.  This location will allow for optimal tunnel
construction staging, while minimizing track relocation costs.  The exact location is to be determined
during detailed design, with clearance requirements from adjacent Manitoba Hydro towers and the
proposed tunnel being verified at that time.
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Utility Works

Manitoba Hydro Transmission, Distribution, and Communication Lines

The project requires removal/relocation of hydro infrastructure (including transmission,
communication, and distribution lines) along the transitway alignment.  Extensive consultation with
Manitoba Hydro has been undertaken to develop a plan of hydro-related work that accommodates the
project and the safety, maintenance, and long range planning needs of Manitoba Hydro.

Within each of the three sections of the Manitoba Hydro right-of-way (referred to as Parker Hydro
Corridor, North Hydro Corridor, and South Hydro Corridor, respectively), Figure 17a shows the
existing arrangement of hydro infrastructure in relation to the proposed transitway alignment.  To
accommodate the start of project construction in 2016, Manitoba Hydro has committed to the
removal and/or relocation of the LT1 transmission line (illustrated in blue) by the spring of 2016.
Upon completion of this work by Manitoba Hydro, the resulting arrangement of lines within the hydro
right-of-way will be as illustrated in Figure 17b.  In relation to the transitway, Manitoba Hydro’s
long-term plan for the arrangement of lines within its right-of-way is shown in Figure 17c.

The removal/relocation work to be undertaken by Manitoba Hydro by the spring of 2016, including all
design, construction, and construction management, will include the following features to
accommodate the transitway:

• The use of tubular towers, rather than lattice towers, for the new transmission lines.  The
smaller footprint of the tubular towers is required to fit the relocated lines within the
reconfigured right-of-way;

• An increase in tower heights in certain locations to ensure sufficient clearance of transitway
lighting standards, stations, parking lots, and the Transitway Overpass of McGillivray
Boulevard; and,

• Other requirements to meet safety regulations and to accommodate construction of the hydro
works in the vicinity of the City of Winnipeg aqueduct and water mains located within the
hydro right-of-way.

Throughout the transitway alignment, there are locations where the project will cross Manitoba Hydro
communication cables (both overhead and underground).  Overhead communication lines will be
required to be relocated and underground communication cables will be required to be lowered as
required.  In addition, there are overhead distribution lines and customer service feeds that cross the
transitway alignment.  These will need to be redistributed, buried, or reassigned to existing
infrastructure to maintain service to hydro customers.

Street Lighting

New street lighting and cabling is required throughout the entire length of the transit corridor, in all
adjacent parking lots, and along new transitway connections to the street system.  In addition,
existing street lighting where the transitway intersects the street system will be reconfigured.  The
street lighting will be designed in accordance with the City of Winnipeg’s Guide for the Design of
Roadway Lighting and Clear Zone Guideline for Urban Regional Streets, and must include
consideration of LED lighting.

Natural Gas Distribution

The transitway alignment crosses three existing natural gas distribution lines:  A 200 mm line along
Chevrier Boulevard, a 50 mm line along Chancellor Drive, and a 50 mm line along Markham Road.
These lines will be required to be lowered where the transitway crosses them.

Manitoba Telecom Services Communication Lines

Existing lines cross the transitway alignment at Seel Avenue, Chevrier Boulevard, Manahan Avenue,
Chancellor Drive, and Markham Road.  Lines that are underground will be required to be lowered
where they cross the transitway, overhead lines on poles shared with Manitoba Hydro will be
relocated in instances where the shared poles will be required to be moved.  While some
underground lines are at a depth that will not be affected by project construction, adjustments to their
underground cabinets and manholes will be required.  The transitway includes two new pump
stations to service the underpass or the CN Wye tracks and the Letellier Tunnel.  These facilities
require MTS connections for telephone service and/or network data lines.

Other Communications Companies’ Lines

For lines owned by Shaw, Telus, and TeraSpan, there are various underground and overhead lines
that will require relocation.  Some are shallowly buried along streets that cross the transitway and will
be required to be lowered.  Other lines that are currently located on Manitoba Hydro poles being
relocated will be required to be re-routed.  The Pembina Trails School Division has an existing
underground fibre optic line that crosses the transitway alignment at Seel Avenue and will be required
to be lowered.
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Active Transportation

Active Transportation18 Requirements

The existing active transportation path adjacent to the Stage 1 transitway is to be extended along the
Stage 2 transitway.  The extended primary path is to have the following features:

• A sufficient width to accommodate commuter cyclists, recreational cyclists, wheelchair
users, in-line skaters, skateboarders, and pedestrians, with a designated lane for pedestrians
and wheelchair users that is separate from the lane used by other wheeled users;

• Connections with existing and planned paths in the active transportation network at several
locations along the transitway;

• Signal activation by active transportation users where the path crosses streets at
intersections controlled by traffic signals;

• Included in transitway underpass, overpass, and bridge structures, adjacent to the
northbound transitway lane (separated from the lane by a physical barrier);

• Directly connected to all stations; and,

• Served by bicycle storage facilities (racks and lockers) at each station.

A plan of the proposed active transportation path and connections is shown in Figure 62 and
features the following:

• A primary path on the south and east sides of the Stage 2 transitway, extended from the
southern end of the Stage 1 path to Markham Road;

• Due to safety reasons, the primary path is not routed through the Letellier Tunnel.  Instead,
the path is routed at-grade from Chevrier Station on the west side of the CN Letellier tracks to
Plaza Station on the east side of the CN Letellier tracks via Chevrier Boulevard and Hudson
Street.  Immediately south of Hudson Street, portions of three properties will need to be
acquired to enable the path to continue further south towards Plaza Station within the
Manitoba Hydro corridor on the east side of the Letellier track;

• Signal activation by active transportation users at path intersections with the following
streets:  Georgina Street, Clarence Avenue, Chevrier Boulevard, Chancellor Drive, Markham
Road, Southpark Drive at Pembina Highway, and at University Crescent; and,

• The primary path will have connections to existing/planned paths and destinations in adjacent
areas, including:

a. The existing path adjacent to the Stage 1 transitway (with an improved connection to the
path on the south side of Jubilee Avenue);

b. Existing and planned active transportation paths adjacent to Pembina Highway between

18 For the purposes of this report, the term Active Transportation refers to any form of human-powered transportation,
including walking, cycling, using a wheelchair, in-line skating, or skateboarding.  A path designated for active transportation
users is referred to as an AT Path or a Multi-Use Path (MUP) in this report.

Jubilee Avenue and Harrow Street;

c. Existing sidewalks and streets on Rockman Street, Daniel Street, Beaumont Street,
Georgina Street, and Planet Street;

d. Existing and planned active transportation paths on Hurst Way, Sommerville Avenue, Seel
Avenue, McGillivray Boulevard, Waller Avenue, and the Bishop Grandin Greenway;

e. Through existing parks to Farwell Bay and Marshall Crescent;

f. The Pembina Highway Cycle Tract between Chevrier and Plaza Drive;

g. To the former Sugar Beets lands, owned by Hopewell Developments, located west of the
CN Letellier subdivision opposite Plaza Station;

h. The Pembina Highway Cycle Track between Bishop Grandin and Markham;

i. On the north side of Southpark Drive and through the Southwood lands to the University
of Manitoba; and,

j. To other locations as may be determined during detailed design.

Design Criteria

The design criteria for the active transportation paths are shown in Table 45.

TABLE 45: DESIGN CRITERIA FOR AT PATHS

Category Description

Major
Requirements

· Paths with separate lanes for cyclists and pedestrians are to have a consistent orientation of
the lanes throughout the path length (assists visually impaired pedestrians to determine where
to expect cyclists);

· Where space permits, cyclist and pedestrian paths are to be separated by a strip of grass or
other planting;

· Paths are to be graded to ensure positive drainage and year-round use;

· Paths are to meet all relevant accessibility and universal design standards of the City of
Winnipeg;

· Paths are to meet the CPTED Principles of the City of Winnipeg (access/egress design must
consider potential for user entrapment; path alignment must provide views into and along the
path);

· Path intersections at roadways should be at right angles to the roadway and provide clear
sight lines between motorists and pedestrians/cyclists;

· Access control barriers (to prevent vehicular access), speed control measures, and traffic
signage for cyclists are to be provided where paths intersect with roadways;

· Connection paths are to cross the transitway runningway only at stations and at controlled
roadway intersections;

· Shaded rest spots and benches  should be provided at reasonable intervals along pathways;

· Paths are to be lit by transitway street lights and, where necessary, by additional dedicated
path lighting; and,

· Paths are to support operation of City maintenance vehicles.
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Category Description

Characteristics

Primary Divided Multi-Use Pathway

Total Path Width 4.5 m

Width of Pedestrian Portion 1.4 m

Width of Cycling Portion 2.9 m

Width of Colour Contrasting Stamped Tactile Dividing Strip (where space does
not permit dividing strip or planted material)

0.2 m

Width of dividing strip of grass or planted material (where space permits) 1.0 m

Painted Centre Yellow Line on Cyclist Portion Yes

Maximum Longitudinal Slope of Path 4.95%

Maximum Cross Slope of Path 2.00%

Depth of Asphalt Path 75 mm

Depth of Base Course 75 mm

Depth of Crushed Sub-Base 150 mm

Geotextile Fabric Separation (non-woven) Yes

Subgrade Compaction Yes

Multi-Use Connection Pathways to Existing Sidewalks and Streets

Total Path Width 3.5 m

Painted Centre Yellow Line to Delineate Direction of Travel Yes

Maximum Longitudinal Slope of Path 4.95%

Maximum Cross Slope of Path 2.00%

Depth of Asphalt Path 75 mm

Depth of Base Course 75 mm

Depth of Crushed Sub-Base 150 mm

Geotextile Fabric Separation (non-woven) Yes

Category Description

Subgrade Compaction Yes

Connection Pathways Through Parks to Residential Streets

Total Path Width 3.5 m

Painted Centre Yellow Line to Delineate Direction of Travel Yes

Maximum Longitudinal Slope of Path 4.95%

Maximum Cross Slope of Path 2.00%

Depth of Asphalt Path 75 mm

Depth of Base Course 75 mm

Depth of Crushed Sub-Base 150 mm

Geotextile Fabric Separation (non-woven) Yes

Subgrade Compaction Yes

Southpark Drive Complete Street (see Figure 13 for cross-section)

Total Path Width 4.5 m

Width of Pedestrian Portion 1.4 m

Width of Cycling Portion 2.9 m

Width of Colour Contrasting Stamped Tactile Dividing Strip 0.2 m

Painted Centre Yellow Line on Cyclist Portion Yes

Width of Concrete Sidewalk and Platform at Transit Stops
Between Property Line

and Curb

Note that the City of Winnipeg plans to undertake, as a separate initiative, the design of identification
and wayfinding signs for Winnipeg’s active transportation network.  Signage standards developed by
this initiative will be used for the active transportation facilities included in the project.

During the detailed design of the active transportation infrastructure, consultations with the City’s
Active Transportation Coordinating Group (ATCG) will be required.
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Lighting for Stations and Pathways

While regular street lighting will be installed throughout the length of the transitway, additional lighting
is required in station areas and along portions of the active transportation pathways where the
transitway street lights do not provide sufficient illumination.  In general, the guidelines used for
pedestrian lighting for Stage 1 of the Southwest Transitway are used for the Stage 2 project.

Design Guidelines for Station Lighting

The following guidelines are used for the design of station lighting:

• Light levels on the platform must be a minimum of 75 lux under the station canopies and
40 lux throughout the remainder of the station with smooth lighting transitions;

• Lighting must be included in the roof structures of all canopies and shelters;

• The light source for canopies and shelters must use a LED system with polycarbonate
diffusers;

• Pedestrian lights are to match the style and type of fixture used for pedestrian lights in the
Southwest Transitway – Stage 1 stations;

• The light source for pedestrian lights must be LED;

• Pedestrian lights must be located behind the platform (a minimum clear area of 3 m is
required on the platform so passenger sight lines of arriving buses are not obscured);

• The spacing of pedestrian lights must be arranged to provide the required lighting levels on
station platforms;

• Light level measurement must include all light sources, including street lights, pedestrian
lights, canopy lights, and shelter lights;

• All lighting must be equipped with shielding, lenses, or cut-off devices to eliminate light
trespass and glare for adjoining properties; and,

• All LED lighting must be of current technology at the time of construction.

Design Guidelines for Pathway Lighting

The following guidelines are used for the design of pathway lighting:

• Light levels on pathways must comply with the City of Winnipeg (Parks Division)
requirements for multi-use pathways;

• The design and installation of the pathway lighting must be coordinated with Manitoba Hydro;

• The pathway lighting design must be integrated with rest spot and bench locations, pathway
intersections, and station lighting;

• Pathway lights are to match the style and type of fixture (e.g., carriage lights) used for
pathway lights in the Southwest Transitway – Stage 1 project;

• The light source, to be approved by Manitoba Hydro, should be LED;

• The pathway lighting must be equipped with shielding, lenses, or cut-off devices to eliminate
light trespass and glare for adjoining properties; and,

• All LED lighting must be of current technology at the time of construction.
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Landscaping and Aesthetics

Landscaping and Aesthetics Requirements

The landscaping and aesthetic design is required to:

• Be consistent with landscaping and aesthetic treatments (including use of rapid transit logo
and colours) for Stage 1 of the Southwest Transitway;

• Provide Rapid Transit themed gateway features at strategic locations on the transitway (e.g.,
bus access points, Letellier Tunnel entrances);

• Retain and protect existing vegetated areas, where possible;

• Use strategic plantings and aesthetic treatments to enhance the appearance of structures,
retaining walls, and noise attenuation walls;

• Locate strategic plantings in station areas that enhance station architecture, define and
enhance pedestrian paths and waiting areas, screen parking areas, and screen service and
maintenance areas;

• Provide shade at rest spots and benches, where possible;

• Use treatments along active transportation facilities that define the paths, screen unpleasant
views, and provide pedestrian comfort; and,

• Provide space for public art (e.g., interpretive/historical features integrated into stations,
planters, fencing, retaining walls, tunnel walls, etc.).

Design Guidelines for Landscaping and Aesthetics

The following design guidelines are used for landscaping and aesthetics:

• Adherence to principles of sustainable landscapes, including use of naturalized plantings that
are salt tolerant, that are appropriate for the location, and that require low maintenance;

• Adherence to CPTED principles;

• Compliance with the Universal Design Policy, the Universal Design Guiding Principles, and
the Accessibility Design Standards of the City of Winnipeg;

• Tree plantings must comply with guidelines in the “City of Winnipeg Tree Planting Details and
Specifications – Downtown Area and Regional Streets” document;

• Tree plantings must comply with City of Winnipeg Forestry Guidelines (e.g., variety of
deciduous and coniferous trees, with no more than 30% of a single variety);

• Compliance with requirements specified by the City of Winnipeg Naturalist, including for use
of native grasses;

• Preparation of a tree protection plan (prepared by a certified arborist) prior to construction;

• Raised planters are to be used for trees and shrubs at stations, where possible;

• Street trees in pavement require a minimum of 8.5 cubic metres of soil per tree;

• All planting areas at stations and in Park and Ride lots require a subgrade drainage system
connected to the transitway drainage system;

• Precast concrete paving stones, consistent with those used for Stage 1 of the transitway, are
required to define platform areas, pedestrian amenity zones, and bus stop pole locations in
stations;

• Yellow detectable warning panels are required to be installed in a continuous band along
platform edges in stations;

• Deciduous shade trees are to be provided along the length of the primary multi-use active
transportation path;

• Benches and waste receptacles are to be provided at rest spot and bench areas;

• On the transitway connection between the CN Letellier right-of-way and the University of
Manitoba, deciduous street trees are to be provided in the sodded boulevards on both sides
of the street/runningway;

• At on-street bus stops on the transitway connection between the CN Letellier right-of-way
and the University of Manitoba and on the university campus, deciduous trees in pavement
(with a minimum of 8.5 cubic metres of soil per tree) are to be planted where possible, and
precast concrete paving stones are required to define platform areas, pedestrian amenity
zones, and bus stop pole locations; and,

• Designated snow storage sites, established in consultation with the Public Works Department
and project stakeholders, are to be located along the transitway at places that do not conflict
with landscaping/aesthetic treatments at stations or with transtiway gateway features.

Brenda Leipsic Dog Park

In 2007, the City of Winnipeg entered into a 3-year agreement with Manitoba Hydro to lease land
within the Manitoba Hydro right-of-way for the purposes of an off-leash dog park.  The original
agreement, which expired in July 2010, has been updated and the area has continued to be used as
the Brenda Leipsic Dog Park.

The existing dog park is approximately 32 acres in size and is located north of Parker Avenue
between Hurst Way and Daniel Street.  An unimproved area at the west end of the dog park,
accessed from Hurst Way, is used for vehicle parking by dog owners.

As the alignment for Stage 2 of the transitway traverses through the existing dog park, a
reconfiguration of it will be necessary if the City and Manitoba Hydro determine that a dog park is to
be maintained within the Manitoba Hydro right-of-way.  An option for a reconfiguration (with a
comparison to the limits of the existing dog park) is shown in Illustration 34.
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The reconfigured option, approximately 14.5 acres in size, would be located to the west and to the
north of the transitway between Edderton Avenue and Georgina Street (in the area between
McGillivray Station and Parker Station) and would feature:

• Fencing to keep dogs within the off-leash area;

• A dedicated vehicular approach from the planned easterly extension of Hurst Way; and,

• A designated parking area for the vehicles of dog owners.

During detailed design for the transitway, further discussions with the Parks and Open Space Division
of the City’s Public Works Department and with Manitoba Hydro will be necessary to determine
whether a dog park is to be maintained in the area and, should the City and Manitoba Hydro mutually
agree to maintain a dog park, to determine design requirements for the reconfigured area.

ILLUSTRATION 34: RECONFIGURATION OPTION FOR BRENDA LEIPSIC DOG PARK
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Fencing

The following fencing is required for the project:

• Decorative stainless steel fence (incorporating the rapid transit logo) mounted on the median
barrier in the following stations:  Parker, McGillivray, Clarence, Chevrier, Plaza, Chancellor
(separate ones for the southbound and northbound portions of the split station), and
Markham;

• Standard fencing between a reconfigured Brenda Leipsic Dog Park and the transitway (see
Section 16.3);

• Standard fencing between the transitway runningway and the rail track within the CN Letellier
right-of-way;

• Standard fencing between the transitway runningway and the active transportation path
within the CN Letellier right-of-way;

• Decorative fencing between  stations and the rail track within the CN Letellier right-of-way;

• Standard fencing adjacent to the retaining walls of the Letellier Tunnel; and,

• Standard fencing on the east, north, and west sides of IGF Station (to prevent pedestrian use
of bus access, bus egress, and bus circulation areas of the station).
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Noise Attenuation

A noise attenuation wall is required to reduce the noise impacts of freight train operations for
residents of Waverley Heights.  The noise attenuation wall, of concrete construction and
incorporating appropriate aesthetics, is to be located on the west property line of the City’s
feedermain easement (as shown in Figure 10) between the north end of the residential area (opposite
Lake Village Road) and a point south of Markham Road.  The recommended height of the wall, at 5.0
m, is to screen  the top elevation of a passing train.
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Communications and Safety Systems

The following systems are required for the Southwest Transitway:

• Electronic BUSwatch displays signs;

• Bus Arrival Warning System;

• Closed Circuit TV system at stations and at strategic points on the transitway; and,

• Bus Operations Message Display Signs at strategic points on the transitway.

BUSwatch Display Signs

BUSwatch display signs, based on the same technology used for the existing network of BUSwatch
signs at major on-street stops and at Stage 1 transitway stations (equipment supplied by Ferrograph
Limited, systems integration by Winnipeg Transit), are to be installed on each platform of the stations
and stops shown in Table 46.  Note that 10 Type B signs and 18 Type C signs are required.

TABLE 46: REQUIREMENTS FOR BUSWATCH DISPLAY SIGNS

Station/Stop Platform BUSwatch Sign Type Number

Parker Station
Westbound Ferrograph Type C 1

Eastbound Ferrograph Type C 1

McGillivray Station
Southbound Ferrograph Type C 1

Northbound Ferrograph Type C 1

Clarence Station
Southbound Ferrograph Type C 1

Northbound Ferrograph Type C 1

Chevrier Station
Southbound Ferrograph Type C 1

Northbound Ferrograph Type C 1

Plaza Station
Southbound Ferrograph Type C 1

Northbound Ferrograph Type C 1

Chancellor Station
Southbound Ferrograph Type C 1

Northbound Ferrograph Type C 1

Markham Station
Southbound Ferrograph Type C 1

Northbound Ferrograph Type C 1

EB Southpark, N/S Pembina Eastbound Ferrograph Type B 1

WB Southpark, F/S Pembina Westbound Ferrograph Type B 1

Southwood Lands (assume two stations, locations to be determined) 2 per station Ferrograph Type B 4

IGF Bus Stops at University Crescent
Eastbound Ferrograph Type B 1

Westbound Ferrograph Type B 1

NB University Crescent, Opposite Chancellor Matheson Northbound Ferrograph Type B 1

WB Dafoe Road at School of Music Westbound Ferrograph Type B 1

University of Manitoba Station Westbound Ferrograph Type C 4

Bus Arrival Warning System

A bus arrival warning system, based on the same technology used for the existing system installed at
Osborne, Harkness and Jubilee Stations (design by Nova 3 Engineering, equipment supplied by
Integrated Protection Technologies), is to be installed at the stations shown in Table 47.  The system
provides an audible warning (chime) and a visual warning (flashing light) at crosswalks of the
runningway within stations as buses approach the stations on the high-speed section of the
transitway.

TABLE 47: REQUIREMENTS FOR BUS ARRIVAL WARNING SYSTEM

Station
Bus Direction
of Approach

Warnings to be Provided for:

Parker Station
Westbound Rapid transit buses and feeder buses

Eastbound Rapid transit buses and feeder buses

McGillivray Station
Southbound Rapid transit buses and feeder buses

Northbound Rapid transit buses and feeder buses

Clarence Station
Southbound Rapid transit buses

Northbound Rapid transit buses

Chevrier Station
Southbound Rapid transit buses

Northbound Rapid transit buses

Plaza Station
Southbound Rapid transit buses

Northbound Rapid transit buses

Chancellor Station
Southbound Rapid transit buses

Northbound Rapid transit buses

Markham Station
Southbound Rapid transit buses

Northbound Rapid transit buses

Closed Circuit TV Surveillance System

For purposes of operations management and safety, it is the intention of Winnipeg Transit to install a
closed circuit TV (CCTV) surveillance system along the full length of the Southwest Transitway.
Cameras would be located within all stations and parking lots and at strategic points between
stations on the transitway.  A control room for the system would be located within the administration
building at Fort Rouge Garage.
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As this system must be integrated with existing CCTV systems operated by Winnipeg Transit and
other City departments and with information systems for the Transit Control Centre, it will be supplied
and installed as a separate City initiative.  As part of the transitway project, however, the necessary
conduit for the CCTV system’s cabling is to be installed along the transitway.

Bus Operations Message Display Signs

For emergency response and special operations situations, it is the intention of Winnipeg Transit to
install electronic bus operations message display signs at strategic points along the transitway to
enable Transit Control Centre staff to provide instructions to bus operators.  These display signs
would be sited at the following locations:

• At the south end of Harkness Station to direct southbound buses away from emergency
events in Osborne Station and in the Stage 1 tunnel;

• At the intersection of Warsaw Avenue with the transitway to direct southbound buses away
from emergency events in the Stage 1 tunnel and to direct buses operating on eastbound
Warsaw away from emergency events in Osborne Station and in the Stage 1 tunnel;

• Immediately south of the intersection of the Fort Rouge Garage access road with the
transitway to direct northbound buses away from emergency events in the Stage 1 tunnel and
in Osborne Station;

• At the south end of Chevrier Station to direct southbound buses away from emergency
events in the Letellier Tunnel; and,

• At the south-end of Chancellor Station to direct northbound buses away from emergency
events in the Letellier Tunnel.

As this system must be integrated with existing information systems for the Transit Control Centre, it
will be supplied and installed as separate City initiative.  As part of the transitway project, however,
the necessary conduit for the message display system’s cabling is to be installed along the
transitway.
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Transit and Traffic Operational Requirements

The following operational requirements will be required to be coordinated with the following City of
Winnipeg departments:

• Traffic Services Branch of the Public Works Department:

- Lane painting and permanent roadway signage on the transitway, at transitway
connections with streets, at bus access/egress locations on the transitway, and for
closures/realignments of existing streets; and

- Directional and wayfinding signage required for temporary traffic detours during
construction.

• Traffic Signals Branch of the Public Works Department:

- Upgrade  of  existing  traffic  signals  at  the  intersection  of  Markham  Road  &  Pembina
Highway;

- Design and installation of new traffic signals at transitway intersections with the following
streets:  Georgina Street, Clarence Avenue, Chevrier Boulevard, Chancellor Drive,
Markham Road, Southpark Drive at Pembina Highway, and at University Crescent; and

- Design and installation of signal activation by active transportation users at path
intersections with the following streets: Georgina Street, Clarence Avenue, Chevrier
Boulevard, Chancellor Drive, Markham Road, Southpark Drive at Pembina Highway, and
at University Crescent.

• Traffic Signals Branch of the Public Works Department and the Transit Department:

- Design, integration, and implementation of transit signal priority for rapid transit service
at transitway intersections with the following streets:  Georgina Street, Clarence Avenue,
Chevrier Boulevard, Chancellor Drive, Markham Road, Southpark Drive at Pembina
Highway, and at University Crescent.

• Transit Department:

- Special operational signage on the transitway (e.g., intersection reference numbers,
wayside identification numbers, unauthorized use signs);

- Integration of the transitway’s electronic BUSwatch signs with the existing system;

- Design and implementation of any future Bus Operations Message Display system on the
transitway; and,

- Design, integration, and implementation of any future CCTV system on the transitway.
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Property Requirements

A map of property requirements for the SWT2-Pembina Underpass project is contained in
Appendix O.  For each affected property, the map identifies the nature of the acquisition, the property
location, and the approximate area (in square metres).  The nature of the property requirements is
summarized in Table 48.

The Real Estate Division of the City’s Planning, Property and Development Department has
commenced work to acquire these properties prior to the start of the SWT2-Pembina Underpass
project in the spring of 2016.

TABLE 48: SUMMARY OF PROPERTY REQUIREMENTS FOR SWT2-PEMBINA UNDERPASS
PROJECT

Type of Acquisition
Affected

Properties
Total Area

(m2)

% of
Total
Area

CN Land to be Acquired for SWT2-Pembina Underpass project 4 65,621 19.6%

Manitoba Hydro Land to be Acquired for SWT2-Pembina Underpass project 1 61,932 18.4%

Manitoba Hydro Land to be Leased for SWT2-Pembina Underpass project 21 112,982 33.7%

Private Land to be Acquired for SWT2-Pembina Underpass project 35 73,628 21.9%

CN Land to be Acquired for Manitoba Hydro 2 980 0.3%

City Land to be Transferred to Private Owner 2 1,055 0.3%

Private Land to be Acquired for CN 7 12,177 3.6%

University of Manitoba Land to be Acquired for Public Right-of-Way in Southwood Lands 2 7,480 2.2%

Total 74 335,855 100.0%
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Construction Sequencing Considerations

The SWT2-Pembina Underpass project comprised of the Southwest Transitway – Stage 2 project, the
Pembina Underpass project, and associated land drainage works, is planned to be delivered through
a PPP.

The RFQ/RFP and Project Agreement phases of the PPP procurement are expected to be completed
by the first quarter of 2016 with detailed design and construction planned over the 2016 – 2019
period.

The final schedule for detailed design and construction will be developed by the successful PPP
consortium in collaboration with the City and will be required to consider the following:

• The relocation of existing transmission lines within the Manitoba Hydro corridor (referred to
as “early works”) is required to be completed by Manitoba Hydro by the spring of 2016;

• Railway works (including temporary track detours, the new CN Rail Bridge over Pembina
Highway, the Transitway Underpasses of the CN Wye tracks, the Letellier Tunnel, the new CN
Rail Bridge over Bishop Grandin Boulevard, the westerly relocation of the CN Letellier track,
and all associated rail realignments) will be required to be completed in advance of
transitway construction in the corresponding areas;

• The large structural component of the PPP project (new CN Rail Bridge over Pembina
Highway, demolition of existing CN Rail Bridge over Pembina Highway, new Transitway
Bridge over Pembina Highway, new AT Underpass of Jubilee Ramp, new Transitway
Underpasses of CN Wye Tracks, new Transitway Overpass of McGillivray Boulevard, Letellier
Tunnel, new CN Rail Bridge over Bishop Grandin, demolition of existing CN Rail Bridge over
Bishop Grandin, and new Transitway Bridge over Bishop Grandin) will require structural
construction works throughout the 2016 – 2019 construction period;

• The high modal split for events at Investors Group Field requires that IGF Station and transit
access between IGF Station and Pembina Highway be constructed as soon as possible (prior
to June 1 of the second year of construction), while respecting the University of Manitoba’s
planning process for the Southwood lands;

• Passenger platforms and Park and Ride lots at McGillivray and Clarence Stations are to be
built at the earliest opportunity (even in advance of runningway construction) to enable use
by special transit service for events at Investors Group Field.  If these facilities are
constructed in advance of the transitway runningway, buses would, as an interim measure,
operate on the regular street system between the stadium and these stations;

• All other stations, active transportation facilities, and landscaping are to be built in the latter
parts of the construction period; and,

• The traffic congestion on Pembina Highway that will result during the construction of the new
CN Bridge over Pembina Highway, the Transitway Bridge over Pembina, the widening of
Pembina Highway, and associated drainage works will require that a rapid transit routing
alignment be used to provide reliable service during construction.  Such an alignment could
include a combination of on-street operation, on-street transit priority measures, and
transitway runningway segments between structures built prior to the completion of the
structures.
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Public Engagement Program

Overview

The public engagement program was undertaken to assist with the development of a functional
design for Stage 2 of the Southwest Transitway.  The program was designed to comply with basic
public engagement principles of early, regular, and integrated involvement of key stakeholders and
the general public throughout the development of the functional design.

The consultation program was carried out as a two-round process over a period of five months
between October 2013 and February 2014.  The full “Public Engagement Report” for the Southwest
Transitway – Stage 2 project, prepared by Landmark Planning & Design Inc., is attached in
Appendix P and describes the consultation methodology and project inputs received for both rounds
of the consultation program.

The focus for stakeholder feedback was specifically directed towards the transitway alignment for
Stage 2 that had previously been approved by City Council. A substantial amount of useful, project-
relevant feedback was received and integrated into decision-making by the functional design team.

Many stakeholders provided feedback concerning other alignment options not selected for study by
Council, as well as feedback concerning the suitability of rapid transit as an overall City direction.
Stakeholders were made aware that this type of feedback would be received, collected, formalized
and provided to City of Winnipeg representatives for their further consideration, while feedback
directly associated with the functional design project at hand would be directly incorporated into
project decision-making.

Consultation Methodology

The stakeholder and public engagement process is shown in Illustration 35.  The process was
carried out using a “two-round” methodology, whereby input was gathered at key milestones during
the development of the functional design.  Round 1 was conducted early in the process with the
purpose of communicating the general alignment, scoping issues, and understanding expectations
from stakeholders and the general public.  Round 2 was carried out following the development of a
draft functional design with the purpose of receiving feedback on the functional design and using that
feedback to refine the functional design and respond to participant questions.

Various consultation mechanisms were employed including individual and stakeholder group
meetings, public open house events, telephone conversations, public notification and the use of a
project website to provide materials, project updates, and accommodate public comment.

There was substantial participation by stakeholder groups and members of the general public.
Approximately 800 people participated in one form or another.

ILLUSTRATION 35: PUBLIC AND STAKEHOLDER CONSULTATION APPROACH

Public and Stakeholder Feedback

Round 1 occurred between October 2013 and December 2013.  Round 2 occurred between January
2014 and March 2014. This section summarizes the results of both rounds of the consultation
process.

The purposes of the Round 1 consultation were:

• To provide basic, early project information (i.e., scope, timing, design, etc.); and,

• To identify issues and ideas that the design team should consider during the preparation of
the functional design.

The purposes of the Round 2 consultation were:

• To provide detailed information relating to the draft functional design, including responses to
the issues, concerns and ideas presented by participants in the Round 1 consultation; and,

• To identify opportunities to adjust the draft functional design and/or provide further
information based on participant feedback.
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The consultation approach included the following components during each of the two rounds of
consultation:

• Meeting with approximately 25 internal and external stakeholder groups or individuals (e.g.,
City departments, utilities, nearby institutions, advocacy groups, etc.);

• Meetings with individuals (i.e., residents, landowners, renters, etc.);

• Small Group Meetings with residents, businesses or property managers with property directly
adjacent to the proposed transitway corridor;

• Information sessions for the general public;

• Information provided via a project website; and,

• “Full-time” direct access by phone or email to the public consultation team.

Participants represented a range of perspectives including residents living directly adjacent to the
planned transitway, those living nearby, and other Winnipeg citizens living further from the proposed
project.  Businesses, organized interest groups, land leaseholders and transit users also participated.
About half of respondents that participated in Round 1 of the consultation process also participated in
Round 2 of the consultation process, indicating good continuity as well as appropriate on-going
participation opportunities.

The vast majority of participants in each round of the consultation process indicated that the team
members working with participants were helpful, and that the information provided was beneficial19.

During Round 1 of the consultation process stakeholders provided a mix of opinions concerning the
project:

• Adjacent commercial and multi-family property owners, and owners of vacant land noted the
benefits of this project with respect to the potential for the transitway to increase value for
transit-oriented development (TOD) on these sites, which, in turn, will increase the City’s
property tax base and contribute to OurWinnipeg's infill development goals along rapid transit
corridors. Owners would also like to ensure residents have access to AT pathways along the
route;

• Existing and future transit users expressed a range of opinions regarding the Stage 2 project;
many were supportive of the new service and the overall rapid transit plan for Winnipeg,
while others were not supportive for various reasons as outlined below;

• A significant number of individuals that participated in the consultation expressed a concern
regarding the loss of “perceived public space”.  The “Parker Lands” are privately held lands
mistakenly seen to be public lands due to the frequent use by local residents for strolling,
dog-walking, etc.  The desire is to “preserve” all or part of these lands;

• There is concern regarding the potential impact to the existing Brenda Leipsic Dog Park; it is
apparent that many dog park users think the dog park area is much larger than it is (i.e., the
entirety of the “Parker Lands” versus an officially designated area much smaller in size);
users are concerned about loss of the dog park;

19 93% of respondents to the Round 1 Open House comment sheet indicated the team was helpful, and 89% indicated the
information was helpful.  99% of respondents to the Round 2 Open House comment sheet indicated the team was either
helpful (89%) or somewhat helpful (10%), and 98% indicated the information was either helpful (87%) or somewhat helpful
(11%).  In Round 2 only four respondents indicated that either the staff or the information were not helpful.

• Individuals living in homes directly adjacent to the proposed corridor expressed concerns
regarding the potential for disruptive effects such as noise, vibration, transitway lighting and
odour;

• Individuals living directly adjacent and to the west of Letellier rail line expressed concerns
about the potential for increased noise, vibration and risk associated with the potential
relocation of the rail line closer to their residences;

• A number of individuals expressed concern regarding potential decreases in transit service
on Pembina Highway; and,

• Many participants provided commentary considered to be outside the scope of this functional
design project; the commentary can be generally summarized as advocating for:  elimination
of rapid transit as an option altogether; relocation of the selected rapid transit route to
another route (e.g., Pembina Highway, Letellier rail corridor); or concern regarding project
cost.

During Round 2 of the consultation process, stakeholders provided a variety of comments
concerning the draft functional design including:

• Many respondents indicated that initial concerns had been addressed through the draft
functional design.  Some respondents continued to suggest an alternative routing for the
transitway beyond the scope of the draft functional design study;

• There was substantial support for the AT component of the draft functional design.  A number
of participants provided specific suggestions for improvement of the proposed AT
components;

• A number of participants provided suggestions for transit service, particularly concerning the
frequency of Pembina Highway routes;

• A number of participants indicated an on-going concern about the potential for noise and
dust from buses to negatively impact the enjoyment of their properties;

• A number of participants provided suggestions for the placement and design of the stations
(i.e., station amenities), including consideration for vision impaired individuals;

• A number of participants provided suggestions for modifying the road system in and around
the proposed transitway;

• Commentary concerning the existing Brenda Leipsic Dog Park generally indicated that the
provision of an alternative dog park nearby was a reasonable solution;

• Commentary concerning the University of Manitoba access point was generally favourable
towards using the Southpark Drive alignment rather than the Markham Road alignment;

• A small number of participants provided both negative and positive commentary concerning
proposed Park and Ride locations.  Concerns focused on the potential for transit riders to
park on nearby residential streets rather than in designated Park and Ride spaces;

• A small number of participants re-iterated a wish to designate areas in the “Parker Lands” for
use as a public park; and,

• A small number of participants expressed concern regarding the potential project cost.
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An Issue-Response table is provided in Section 3.0 of the full report in Appendix P. This table
summarizes primary concerns or questions raised during both rounds of the consultation process
and the response of the study team to each of these matters.

Follow-Up Adjacent Residents Meetings

At the request of the Public Works Standing Policy Committee of City of Winnipeg Council, the
project team arranged for follow-up meetings with residents living directly adjacent to the transitway
corridor south of Bishop Grandin Boulevard, where it is proposed for the CN Letellier rail line to be
relocated westerly.  The intent was to provide this group with any updated information relevant to the
proposed rail relocation.  Two meetings were held with approximately 35 people in attendance.

Project representatives provided an overview of the project (primarily for those participants that had
not participated to date) and also provided current information with respect to the rail relocation
aspect of the proposed project, including:

• Updated information concerning a planned noise retention wall, including likely anticipated
location, construction style, and height; and,

• Updated information concerning existing and anticipated noise and vibration, including
supporting material to suggest that anticipated rail vibration is likely to decrease rather than
increase as a result of the proposed works.

Participants indicated appreciation for the additional information.  A number of participants indicated
on-going concern about the ability to determine whether, post construction, there would be a way of
determining whether the constructed works were having an impact on their residences (i.e., potential
damage due to vibration and potential disruption due to increased noise).  Meeting notes and display
materials are provided in the full report contained in Appendix P.
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Conceptual Rapid Transit Route Network Plan

The conceptual Rapid Transit Route Network Plan that is envisioned to operate on the Southwest
Transitway is shown in Figure 63.  The operational requirements for this network plan were a major
consideration in the development of the functional design for the transitway.
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Appendix B

B Southwest Transitway – Stage 2:
Construction Record Drawings for Deep Utilities





























Appendix C

C Southwest Transitway – Stage 2:
Original Lock Joint and Hyprescon Design Notes
for Deep Utilities































Appendix D

D Southwest Transitway – Stage 2:
Original Lock Joint and Hyprescon Laying
Schedules for Deep Utilities









Appendix E

E Southwest Transitway – Stage 2:
Branch II Aqueduct – Design Graphs









Appendix F

F Southwest Transitway – Stage 2:
Fort Garry – St. Vital Feedermain – Design Graphs









Appendix G

G Southwest Transitway – Stage 2:
Lot 16 Drain Wall Forces – Design Calculations





Appendix H

H SWT2 – Pembina Underpass Project:
Geotechnical Information



Test Hole Location Plan
(test hole locations are approximate)

























Appendix I

I Southwest Transitway – Stage 2:
Geotechnical Information:
Test Hole Location Plan and Test Hole Logs
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Appendix J

J Southwest Transitway – Stage 2:
Environmental Review and Assessment Report























































































































































Appendix K

K Southwest Transitway – Stage 2:
Railway Consultation Meeting Minutes



























































Appendix L

L Southwest Transtiway – Stage 2:
Proposed Traffic Signal Operations at
Transitway/Railway/Street Intersections







Appendix M

M Southwest Transitway – Stage 2:
Proposed Layout for Crossings of CN Letellier
Track
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Appendix N

N SWT2 – Pembina Underpass Project:
Railway Works – Functional Design Drawings



240

230

232

234

236

238

240

230

232

234

236

238

+4 600 +4 500 +4 400 +4 300 +4 200 +4 100

228

226

228

226

PROFILE
NORTH & SOUTH MAINTRACK

P
:\6

03
10

68
0\

90
0-

W
or

k\
91

0-
C

A
D

\2
0-

S
H

E
E

TS
\C

R
\6

03
10

68
0-

SH
T-

10
-C

R
-1

00
1_

R
X

.d
w

g

SOUTHWEST TRANSITWAY - STAGE 2
FUNCTIONAL DESIGN

10-CR-1001PLAN & PROFILE
NORTH & SOUTH MAINTRACK REALIGNMENT

PLANTO CN ST. JAMES JCT. FROM CN FORT ROUGE YARD
12.5 50m0 25

0 5m1.25 2.5

0 50m12.5 25

P

OH

GAS

TV

EXISTING TRACKS

PROPOSED TRACK

OTHER PROPOSED TRACKS

SOUTHWEST TRANSITWAY

U/G POWER

OH POWER

U/G GAS PIPE

U/G SEWER

WATERLINES

BUILDINGS

FIBRE OPTIC CABLE

TELEPHONE / CABLE

224 224

OH
OH

G
A

S

G
A

S

X
X

X
X

11
06

11
03

11
07

11
04

11
05

PROPOSED SOUTHWEST
TRANSITWAY

SOUTHWEST TRANSITWAY
STAGE 1

PROPOSED RETAINING WALL

PROPOSED TRANSITWAY
BRIDGE OVER PEMBINA HWY.

PROPOSED TRANSITWAY
BRIDGE OVER PEMBINA HWY.

MB HYDRO OH WIRE ENCROACHMENT
M 2.89 - M 3.14

PROPOSED AT PATH

ORIGINAL GROUND
AT CENTRELINE

EXISTING NORTH MAINTRACK
TOP OF RAIL AT CENTRELINE

EXISTING NORTH MAINTRACK
TOP OF RAIL AT CENTRELINE

CENTRA GAS U/G GAS PIPE
4+141.527  M 2.57
DEPTH TO BE CONFIRMED.

CoW U/G WATER
4+121.588  M 2.56
DEPTH TO BE CONFIRMED.

CoW U/G WATER
4+145.623  M 2.58
DEPTH TO BE CONFIRMED.

ROGERS CABLE U/G WIRE
M 2.60
DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

CoW U/G SEWER
4+220.714  M 2.62
DEPTH TO BE CONFIRMED.

CoW U/G SEWER
4+240.736  M 2.64
DEPTH TO BE CONFIRMED.

CoW U/G SEWER
4+259.704  M 2.65

DEPTH TO BE CONFIRMED.

MB HYDRO OH WIRE
M 2.65

LOCATION TO BE CONFIRMED.
NOT SHOWN ON PLAN.

ALLSTREAM Inc. U/G WIRE
M 2.67

LOCATION AND DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

BELL CANADA U/G FIBRE OPTIC WIRE
4+530.946  M 2.82

DEPTH TO BE CONFIRMED.

BELL CANADA U/G FIBRE OPTIC WIRE
4+149.264  M 2.58
DEPTH TO BE CONFIRMED.

PROPOSED NORTH MAINTRACK REALIGNMENT
TOP OF RAIL AT CENTRELINE



224
+0 500+0 300+0 200+0 100

240

226

228

230

232

234

236

238

224

240

226

228

230

232

234

236

238

+0 400

PROFILE
CN WYE (WC02)
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SOUTHWEST TRANSITWAY - STAGE 2
FUNCTIONAL DESIGN

10-CR-1002PLAN & PROFILE
CN WYE (WC02) REALIGNMENT

PLAN
12.5 50m0 25

0 5m1.25 2.5

0 50m12.5 25

P

OH

GAS

TV

EXISTING TRACKS

PROPOSED TRACK

OTHER PROPOSED TRACKS

SOUTHWEST TRANSITWAY

U/G POWER

OH POWER

U/G GAS PIPE

U/G SEWER

WATERLINES

BUILDINGS

FIBRE OPTIC CABLE

TELEPHONE / CABLE

FROM TOLETELLIER CN ST. JAMES JCT.

11
01

O
H

O
H

OH

OH

O
H

TVTV

O
H

O
H

PROPOSED SOUTHWEST
TRANSITWAY

PROPOSED TRANSITWAY
UNDERPASS OF CN WYE
TRACKS

MB HYDRO OH WIRE ENCROACHMENT
M 0.16

MB HYDRO OH WIRE ENCROACHMENT
M 0.15 - M 0.17

PROPOSED MoW FACILITIES

MoW FACILITIES
TO BE RELOCATED

PROPOSED AT PATH

EXISTING CN WYE (WC02)
TOP OF RAIL AT CENTRELINE

ORIGINAL GROUND
AT CENTRELINE

IMPERIAL OIL Ltd. U/G WATER
0+052.960  M 0.03
DEPTH TO BE CONFIRMED.

CoW U/G WATER
0+062.390  M 0.04
DEPTH TO BE CONFIRMED.

CoW U/G WATER
0+235.384  M 0.15

DEPTH TO BE CONFIRMED.
CoW U/G SEWER
0+239.383  M 0.15

DEPTH TO BE CONFIRMED.

ALLSTREAM Inc. U/G WIRE
0+241.509  M 0.15
DEPTH TO BE CONFIRMED.

ALLSTREAM Inc. U/G WIRE
0+242.470  M 0.15
DEPTH TO BE CONFIRMED.

OH WIRE
0+244.353  M 0.15
OWNERSHIP TO BE CONFIRMED

CENTRA GAS U/G GAS PIPE
0+246.038  M 0.15
DEPTH TO BE CONFIRMED.

PROPOSED CN WYE (WC02)
REALIGNMENT

TOP OF RAIL AT CENTRELINE
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PROFILE
CN LETELLIER SUB
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SOUTHWEST TRANSITWAY - STAGE 2
FUNCTIONAL DESIGN

10-CR-1003PLAN & PROFILE - CN LETELLIER SUB
Sta. 0+000 to Sta. 0+600

PLANTO LETELLIER FROM CN FORT ROUGE YARD
12.5 50m0 25

0 5m1.25 2.5

0 50m12.5 25

P

OH

GAS

TV

EXISTING TRACKS

PROPOSED TRACK

OTHER PROPOSED TRACKS

SOUTHWEST TRANSITWAY

U/G POWER

OH POWER

U/G GAS PIPE

U/G SEWER

WATERLINES

BUILDINGS

FIBRE OPTIC CABLE

TELEPHONE / CABLE

+-0 100

P

TVTV

TVTV
TV

TV

TV

TV

TV

TV

TV

TV

GAS

GAS

O
H

OH

GAS

X

X

X

X

11
01

11
02

11 06

11 03

11 07

11 04

11 05

PROPOSED SOUTHWEST
TRANSITWAY

U/G SEWER ENCROACHMENT
M 0.32 - M 0.38

PEMBINA HOTEL
SURFACE ENCROACHMENT

M 0.24 - M 0.25

PROPOSED TRANSITWAY BRIDGE
OVER PEMBINA HWY.

PROPOSED RAIL BRIDGE
OVER PEMBINA HWY.

PROPOSED TRANSITWAY
UNDERPASS OF CN WYE
TRACKS

PROPOSED AT PATH

MoW FACILITIES
TO BE RELOCATED

PROPOSED MoW FACILITIES

EXISTING CN LETELLIER SUB
TOP OF RAIL AT CENTRELINE

ORIGINAL GROUND
AT CENTRELINE

CoW U/G WATER
0+490.595  M 0.31
DEPTH TO BE CONFIRMED.

IMPERIAL OIL Ltd. U/G WATER
0+501.529  M 0.31

DEPTH TO BE CONFIRMED.

CENTRA GAS U/G GAS PIPE
M 0.35
LOCATION AND
DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

MB HYDRO U/G WIRE
M 0.09
LOCATION AND DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

MB HYDRO U/G WIRE
M 0.15
LOCATION AND DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

CoW U/G WATER
0+318.207  M 0.20

DEPTH TO BE CONFIRMED.

CoW U/G SEWER
0+314.200  M 0.20

DEPTH TO BE CONFIRMED.

ALLSTREAM Inc. U/G WIRE
0+312.033  M 0.19
DEPTH TO BE CONFIRMED.

ALLSTREAM Inc. U/G WIRE
0+311.079  M 0.19
DEPTH TO BE CONFIRMED.

OH WIRE
0+309.224  M 0.19
OWNERSHIP TO BE CONFIRMED

CENTRA GAS U/G GAS PIPE
0+307.516  M 0.19
DEPTH TO BE CONFIRMED.

PROPOSED CN LETELLIER SUB REALIGNMENT
TOP OF RAIL AT CENTRELINE



PROFILE
CN NORTH SPUR LINE (WC07)
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SOUTHWEST TRANSITWAY - STAGE 2
FUNCTIONAL DESIGN

10-CR-1004PLAN & PROFILE
FORT GARRY LEADS REALIGNMENT

PLANTO INDUSTRIES FROM CN PORTAGE JCT.
12.5 50m0 25

0 5m1.25 2.5

0 50m12.5 25

P

OH

GAS

TV

EXISTING TRACKS

PROPOSED TRACK

OTHER PROPOSED TRACKS

SOUTHWEST TRANSITWAY

U/G POWER

OH POWER

U/G GAS PIPE

U/G SEWER

WATERLINES

BUILDINGS

FIBRE OPTIC CABLE

TELEPHONE / CABLE

PROFILE
CN SOUTH SPUR LINE (WC21)
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OH

C CN NORTH SPUR LINE (WC07)

C REALIGNED CN NORTH
SPUR LINE (WC07)

C CN NORTH SPUR LINE (WC07)

C SOUTH SPUR LINE (WC21)

C REALIGNED CN SOUTH
SPUR LINE (WC21)

C CN SOUTH SPUR LINE (WC21)

PROPOSED AT PATH

PROPOSED LETELLIER TUNNEL

EXISTING CN SOUTH SPUR LINE (WC21)
TOP OF RAIL AT CENTRELINE

ORIGINAL GROUND
AT CENTRELINE

MB HYDRO OH WIRE
0+078.089

MB HYDRO OH WIRE
0+102.742

MB HYDRO U/G FIBRE OPTIC WIRE
0+128.329
DEPTH TO BE CONFIRMED.

MB HYDRO OH WIRE
0+129.091

MB HYDRO OH WIRE
0+148.003

CoW U/G WATER (FEEDERMAIN)
0+155.219
DEPTH TO BE CONFIRMED.

CoW U/G WATER (AQUEDUCT)
0+168.681
DEPTH TO BE CONFIRMED.

PROPOSED CN SOUTH SPUR LINE (WC21) REALIGNMENT
TOP OF RAIL AT CENTRELINE

U/G FIBRE OPTIC WIRE
0+188.425

OWNERSHIP & DEPTH TO BE CONFIRMED.

MB HYDRO OH WIRE
0+197.044

CoW U/G SEWER
0+238.980

DEPTH TO BE CONFIRMED.

CoW U/G WATER
0+240.271

DEPTH TO BE CONFIRMED.

ORIGINAL GROUND
AT CENTRELINE

EXISTING CN NORTH SPUR LINE (WC07)
TOP OF RAIL AT CENTRELINE

PROPOSED CN NORTH SPUR
LINE (WC07) REALIGNMENT

TOP OF RAIL AT CENTRELINE

MB HYDRO OH WIRE
0+067.643

MB HYDRO U/G FIBRE OPTIC WIRE
0+113.423
DEPTH TO BE CONFIRMED.

MB HYDRO OH WIRE
0+127.944

MB HYDRO OH WIRE
0+151.252

MB HYDRO OH WIRE
0+168.791

CoW U/G WATER (FEEDERMAIN)
0+175.758
DEPTH TO BE CONFIRMED.

CoW U/G WATER (AQUEDUCT)
0+202.817
DEPTH TO BE CONFIRMED.

MB HYDRO U/G FIBRE OPTIC WIRE
0+209.196
DEPTH TO BE CONFIRMED.

MB HYDRO OH WIRE
0+218.144

CoW U/G WATER
0+239.644
DEPTH TO BE CONFIRMED.

CoW U/G WATER
0+255.254

DEPTH TO BE
CONFIRMED.



224
+3 400 +3 300 +3 200 +3 100 +3 000 +2 900

240

226

228

230

232

234

236

238

224

240

226

228

230

232

234

236

238

PROFILE
CN LETELLIER SUB

M
A

TC
H

LI
N

E 
A

T 
ST

A
 3

+5
00

R
EF

ER
 T

O
 D

W
G

 1
0-

C
R

-1
00

6

+3 500

P
:\6

03
10

68
0\

90
0-

W
or

k\
91

0-
C

A
D

\2
0-

S
H

E
E

TS
\C

R
\6

03
10

68
0-

SH
T-

10
-C

R
-1

00
5_

R
X

.d
w

g

SOUTHWEST TRANSITWAY - STAGE 2
FUNCTIONAL DESIGN

10-CR-1005PLAN & PROFILE - CN LETELLIER SUB
Sta. 2+780 to Sta. 3+500

PLANTO LETELLIER FROM CN PORTAGE JCT.
0 50m12.5 25

0 5m1.25 2.5

0 50m12.5 25

P

OH

GAS

TV

EXISTING TRACKS

PROPOSED TRACK

OTHER PROPOSED TRACKS

SOUTHWEST TRANSITWAY

U/G POWER

OH POWER

U/G GAS PIPE

U/G SEWER

WATERLINES

BUILDINGS

FIBRE OPTIC CABLE

TELEPHONE / CABLE

+2 800
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EXISTING CN LETELLIER SUB
TOP OF RAIL AT CENTRELINE

MB HYDRO OH WIRES (3)
M 1.94

NOT SHOWN ON PLAN.

MB HYDRO OH WIRE
3+059.971  M 1.90

THE MANITOBA SUGAR Co. U/G SEWER/WATER
M 1.92

LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

ORIGINAL GROUND
AT CENTRELINE

MB HYDRO OH WIRE
3+016.569  M 1.87

MB HYDRO U/G WIRE
M 1.82

LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

MB HYDRO ENCROACHMENT
M 1.78

MB HYDRO U/G WIRE
M 1.79
LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

MB HYDRO OH WIRE
2+978.875  M 1.85

LOCATION CHANGED BASED ON AIRPHOTO

MB HYDRO U/G WIRE
M 1.77
LOCATION & DEPTH TO BE
CONFIRMED.
NOT SHOWN ON PLAN.

OH OH OH OH OH OH

OH

OH

OH

OH

OH

OH
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OH
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OH

OH

OH

PROPOSED SOUTH
RETAINING WALL

PROPOSED AT PATH

PROPOSED NORTH
RETAINING WALL

C REALIGNED CN NORTH
SPUR LINE (WC07)

C CN NORTH SPUR
LINE (WC07)

C CN SOUTH SPUR
LINE (WC21)

C REALIGNED CN SOUTH SPUR
LINE (WC21)

PROPOSED LETELLIER TUNNEL

MB HYDRO OH WIRE
ENCROACHMENT M 1.73

MB HYDRO OH WIRE
ENCROACHMENT M 1.78
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SOUTHWEST TRANSITWAY - STAGE 2
FUNCTIONAL DESIGN

10-CR-1006PLAN & PROFILE - CN LETELLIER SUB
Sta. 3+500 to Sta. 4+150

PLANTO LETELLIER FROM CN PORTAGE JCT.
12.5 50m0 25

0 5m1.25 2.5

0 50m12.5 25

P

OH

GAS

TV

EXISTING TRACKS

PROPOSED TRACK

OTHER PROPOSED TRACKS

SOUTHWEST TRANSITWAY

U/G POWER

OH POWER

U/G GAS PIPE

U/G SEWER

WATERLINES

BUILDINGS

FIBRE OPTIC CABLE

TELEPHONE / CABLE

PROFILE
CN LETELLIER SUB
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CN LETELLIER RAIL BRIDGE

PROPOSED TRANSITWAY BRIDGE
OVER BISHOP GRANDIN

PROPOSED SOUTHWEST
TRANSITWAY

PLAZA STATION NORTHBOUND

CoW U/G SEWER
ENCROACHMENT M 2.44 - M 2.45

CoW U/G SEWER
ENCROACHMENT M 2.47

PLAZA STATION SOUTHBOUND

PROPOSED AT PATH

SEE
CR-0002

EXISTING CN LETELLIER SUB
TOP OF RAIL AT CENTRELINE

ORIGINAL GROUND
AT CENTRELINE

SHAW CABLESYSTEMS Ltd. U/G WIRE
M 2.52

LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

CoW U/G WATER (FEEDERMAIN)
4+021.551  M 2.50

DEPTH TO BE CONFIRMED.
NOT ON UTILITY LIST. CoW U/G SEWER

3+970.731 M 2.47
DEPTH TO BE CONFIRMED.

CENTRA GAS U/G GAS PIPE
M 2.47

LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

MB HYDRO U/G WIRE
M 2.46

LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN. CoW U/G SEWER

3+930.762  M 2.44
DEPTH TO BE CONFIRMED.

CoW U/G SEWER
3+943.173  M 2.45
DEPTH TO BE CONFIRMED.

CoW U/G SEWER
3+922.745  M 2.44
OWNERSHIP & DEPTH TO BE CONFIRMED.
NOT ON UTILITY LIST.

MB HYDRO U/G WIRE
M 2.44
LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

MTS U/G WIRE
M 2.44
LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

CoW / MB HYDRO OH WIRE
3+906.899  M 2.43
OWNERSHIP TO BE CONFIRMED

MB HYDRO OH WIRE
3+890.277  M 2.42

MB HYDRO U/G FIBRE OPTIC WIRE
3+857.142  M 2.40
OWNERSHIP & DEPTH TO BE CONFIRMED.
NOT ON UTILITY LIST.

MB HYDRO OH WIRE
3+834.159  M 2.38

CoW U/G WATER (AQUEDUCT)
3+787.797  M 2.35
DEPTH TO BE CONFIRMED.
NOT ON UTILITY LIST.

MB HYDRO OH WIRE
M 2.27
NOT SHOWN ON PLAN.

ALLSTREAM Inc. U/G WIRE
M 2.26

LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

CoW U/G SEWER
 3+613.894  M 2.25

DEPTH TO BE CONFIRMED.
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SOUTHWEST TRANSITWAY - STAGE 2
FUNCTIONAL DESIGN

10-CR-1007PLAN & PROFILE - CN LETELLIER SUB
Sta. 4+150 to Sta. 4+800

PLANTO LETELLIER FROM CN PORTAGE JCT.
12.5 50m0 25

0 5m1.25 2.5

0 50m12.5 25

P

OH

GAS

TV

EXISTING TRACKS

PROPOSED TRACK

OTHER PROPOSED TRACKS

SOUTHWEST TRANSITWAY

U/G POWER

OH POWER

U/G GAS PIPE

U/G SEWER

WATERLINES

BUILDINGS

FIBRE OPTIC CABLE

TELEPHONE / CABLE

PROFILE
CN LETELLIER SUB
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BRT Design Vehicle
Custom

G TV

TV

TV

OH OH OH OH OH OH OH OH OH OH

P

PROPOSED SOUTHWEST
TRANSITWAY

CHANCELLOR STATION
SOUTHBOUND

CHANCELLOR STATION
NORTHBOUND

CoW U/G WATER
ENCROACHMENT M 2.86

PROPOSED AT PATH

SEE
CR-0003

EXISTING CN LETELLIER SUB
TOP OF RAIL AT CENTRELINE

ORIGINAL GROUND
AT CENTRELINE

POSSIBLE CoW U/G WATER ENCROACHMENT
M 2.86

DEPTH TO BE CONFIRMED.
NOT ON UTILITY LIST.

MB HYDRO U/G WIRE
M 2.81

LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

ROGERS CABLE U/G WIRE
M 2.80

TYPE, LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

CoW U/G WATER
4+385.773  M 2.72
DEPTH TO BE CONFIRMED.
NOT ON UTILITY LIST.

CENTRA GAS U/G GAS PIPE
M 2.73

LOCATION & DEPTH TO BE CONFIRMED.

MB HYDRO U/G WIRE
M 2.73

LOCATION & DEPTH TO BE CONFIRMED.

MB HYDRO OH WIRE
 4+310.042  M 2.68

LOCATION CONFIRMED BY AIRPHOTO.

ALLSTREAM Inc. U/G WIRE
M 2.68
LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.

MB HYDRO U/G WIRE
M 2.60

LOCATION & DEPTH TO BE CONFIRMED.
NOT SHOWN ON PLAN.
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Appendix O

O SWT2 – Pembina Underpass Project:
Property Requirements
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EXECUTIVE SUMMARY

The public consultation program associated with the Southwest Transitway (Stage 2)
project was carried out in two ‘rounds’.  Round 1 occurred between October 2013 and
December 2013.  Round 2 occurred between January 2014 and March 2014. This report
summarizes the results of both rounds of the consultation process.

The purpose of Round 1 consultation was two-fold:

- To provide basic, early project information (i.e. scope, timing, design, etc.) ; and

- To identify issues and ideas that the design team should consider during the
preparation of the functional design.

The purpose of Round 2 consultation was two-fold:

- To provide detailed information relating to the draft functional design, including
responses to the issues, concerns and ideas presented by participants in Round 1
consultation; and

- To identify opportunities to adjust the draft functional design and/or provide
further information based on participant feedback.

The consultation approach included the following components during each of the two
rounds of consultation:

- Meeting with approximately 25 internal and external stakeholder groups or
individuals (e.g. City departments, utilities, nearby institutions, advocacy groups,
etc.);

- Meetings with individuals (i.e. residents, landowners, renters, etc.)
- Small Group Meetings with residents, businesses or property managers with

property directly adjacent to the proposed transitway corridor
- Information sessions for the general public
- Information provided via a project website
- ‘Full-time’ direct access by phone or email to the public consultation team

Participants represented a range of perspectives including residents living directly
adjacent to the planned transitway, those living nearby, and other Winnipeg citizens
living further from the proposed project.  Businesses, organized interest groups, land
leaseholders and transit users also participated.   About half of respondents that
participated in Round 1 of the consultation process also participated in Round 2 of the
consultation process, indicating good continuity as well as good on-going participation
opportunities.
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The vast majority of participants in each round of the consultation process indicated
that the team members working with participants were helpful, and that the
information provided was helpful1.

During Round 1 of the consultation process stakeholders provided a mix of opinions
concerning the project:

- Adjacent commercial and multi-family property owners, and owners of vacant
land noted the benefits of this project with respect to the potential for the
transitway to increase value for transit-oriented development (TOD) on these
sites, which, in turn, will increase the City’s property tax base and contribute to
OurWinnipeg's infill development goals along rapid transit corridors. Owners
would also like to ensure residents have access to active transportation (AT)
pathways along the route;

- Existing and future transit users expressed a range of opinions regarding the
Stage 2 project; many were supportive of the new service and the overall rapid
transit plan for Winnipeg; others  were not supportive for various reasons as
outlined below;

- A significant number of individuals that participated in the consultation
expressed a concern regarding the loss of ‘perceived public space’.  The ‘Parker
Lands’ are privately held lands mistakenly seen to be public lands due to the
frequent use by local residents for strolling, dog-walking, etc.  The desire is to
‘preserve’ all or part of these lands.

- There is concern regarding the potential impact to the existing City of Winnipeg
dog park;  it is apparent that many dog park users think the dog park area is
much larger than it is (i.e. the entirety of the ‘Parker Lands’ versus an officially
designated area about 1/6th the size); users are concerned about loss of the dog
park;

- Individuals living in homes directly adjacent to the proposed corridor expressed
concerns regarding the potential for disruptive effects such as noise, vibration,
transitway lighting and odour;

- Individuals living directly adjacent and to the west of Letellier rail line expressed
concerns about the potential for increased noise, vibration and risk associated
with the potential relocation of the rail line closer to their residences;

1 93% of respondents to the Round 1 Open House comment sheet indicated the team was helpful, and 89% indicated the
information was helpful.  99% of respondents to the Round 2 Open House comment sheet indicated the team was either
helpful (89%) or somewhat helpful (10%), and 98% indicated the information was either helpful (87%) or somewhat helpful
(11%).  In Round 2 only four respondents indicated that either the staff or the information were not helpful.
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- A number of individuals expressed concern regarding potential decreases in
transit service on Pembina Highway;

- Numerous participants provided commentary considered to be outside the
scope of this functional design project; the commentary can be generally
summarized as advocating for:  elimination of rapid transit as an option
altogether; relocation of the selected rapid transit route to another route (e.g.
Pembina Highway, Letellier rail corridor); or concern regarding project cost.

During Round 2 of the consultation process stakeholders provided a variety of comments
concerning the draft functional design:

- Many respondents indicated that initial concerns had been addressed through
the draft functional design.  Some respondents continued to suggest an
alternative routing for the transitway beyond the scope of the draft functional
design study.

- There was substantial support for the Active Transportation (AT) component of
the draft functional design.  A number of participants provided specific
suggestions for improvement of the proposed AT components.

- A number of participants provided suggestions for transit service, particularly
concerning the frequency of Pembina Highway routes.

- A number of participants indicated an on-going concern about the potential for
noise and dust from busses to negatively impact the enjoyment of their
properties.

- A number of participants provided suggestions for the placement and design of
the stations (i.e. station amenities), including consideration for vision impaired
individuals.

- A number of participants provided suggestions for modifying the road system in
and around the proposed transitway.

- Commentary concerning the existing dog park generally indicated that the
provision of an alternative dog park nearby was a reasonable solution.

- Commentary concerning the University of Manitoba access point was generally
favourable towards using the Southpark Drive alignment rather than the
Markham Road alignment
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- A small number of participants provided both negative and positive commentary
concerning proposed park and ride locations.  Concerns focused on the potential
for transit riders to park on nearby residential streets rather than in designated
park and ride spaces.

- A small number of participants re-iterated a wish to designate areas in the
‘Parker Lands’ for use as a public park.

- A small number of participants expressed concern regarding the potential
project cost.

An Issue-Response table is provided in Section 3.0 of this report. This table summarizes primary
concerns or questions raised during both rounds of the consultation process and the response
of the study team to each of these matters.

Southwest Transitway (Stage 2) Public and Stakeholder Engagement Report (Final)
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1.0 Introduction

The public engagement program was undertaken to assist with the development of a functional
design for Stage 2 of the Southwest Transitway in Winnipeg, Manitoba.  The program was
geared towards maximizing basic public engagement principles of early, regular, and integrated
involvement of key stakeholders and the general public throughout the development of the
functional design.

The consultation program was carried out as a two-round process over a period of nine months
between October 2013 and June 2014.  This report describes the consultation methodology and
project inputs received for both rounds of the consultation program.

The scope of the work involved the preparation of a functional design for a general alignment
as selected by Council.  The selection of this alignment was the result of a previous study that
examined a number of alignment options for the transitway. Therefore the focus for
stakeholder feedback was specifically directed towards commentary relevant to this selected
alignment option, and a substantial amount of useful, project-relevant feedback was received
and integrated into decision-making by the design team.

Many stakeholders provided feedback concerning other alignment options not selected for
study by Council, as well as feedback concerning the suitability of rapid transit as an overall City
direction.  Stakeholders were made aware that this type of feedback would be received,
collected, formalized and provided to City of Winnipeg representatives for their further
consideration, while feedback directly associated with the functional design project at hand
would be directly incorporated into project decision-making.

1.1 Consultation Methodology

Figure 1.0 illustrates the stakeholder and public engagement process.  The process was carried
out using a ‘two-round’ methodology, whereby input was gathered at key milestones during
the development of the functional design.  Round 1 was conducted early in the process with
the purpose of communicating the general alignment, scoping issues, and understanding
expectations from stakeholders and the general public.  Round 2 was carried out following the
development of a draft functional design with the purpose of receiving feedback on the
functional design and using that feedback to refine the functional design and respond to
participant questions.

This report summarizes input from both rounds.  Various consultation mechanisms were
employed including individual and stakeholder group meetings, public open house events,
telephone conversations, public notification and the use of a project website to provide
materials, project updates, and accommodate public comment.



Southwest Transitway (Stage 2) Public and Stakeholder Engagement Report (Final)

2

1.2 Notification

A variety of means of notification were undertaken in order to ensure maximum opportunity
for input into the plan development.  Notification methods included local and city-wide
newspaper advertisement, website posting, community posters in prominent neighbourhood
locations, direct notification by postcard to nearby residents and businesses, letter notification
to directly adjacent residents, building managers, and commercial operations2.

1.3  Overall Participation

There was substantial participation by stakeholder groups and members of the general public.
Approximately  800  people  participated  in  one  form  or  another.   Figure  2.0  illustrates  the
location of individuals or organizations that participated in the process.

2 A sample of notification materials can be found in Appendix A.

Figure 1.0  Public and Stakeholder Consultation Approach
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Figure 2.0  Stakeholder Location Map3

3 Large red dots indicate a business, organization or City of Winnipeg department that participated in a meeting.  Small red dots indicate an individual or
business that participated in an adjacent residents and businesses meeting.  Yellow dots indicate an Open House 1 participant.  Blue and green dots indicate an
Open House 2 participant.  Not all participants provided location information for this map.
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2.0 Stakeholder Meetings and Public Feedback

2.1 Stakeholder Meetings
The study team had discussions with the following stakeholder groups:

Government, Schools and Utilities

ω Canadian National Railways
ω City of Winnipeg - Planning, Property and Development
ω City of Winnipeg - City Naturalist
ω City of Winnipeg - City Forester
ω City of Winnipeg – (regarding Parks)
ω City of Winnipeg - (regarding Dog Parks)
ω University of Manitoba
ω City of Winnipeg - Public Works
ω City of Winnipeg - Active Transportation
ω City of Winnipeg - Water and Waste
ω City of Winnipeg - Real Estate Division
ω City of Winnipeg  - (regarding Lot 16 Drain)
ω Manitoba Hydro
ω General Byng School
ω Ralph Maybank School

Adjacent Landowners

ω Hopewell
ω Gem Equities
ω 1500 Parker Avenue
ω Winnipeg Blue Bombers
ω Victoria Hospital
ω Winnipeg Humane Society
ω Thompson in the Park (Funeral Home)
ω A&S Homes
ω Shindico
ω Harris Transport

Community Groups

ω Parker Wetlands Conservation Committee
ω Bike Winnipeg

Southwest Transitway (Stage 2) Public and Stakeholder Engagement Report (Final)
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ω Winnipeg Rapid Transit Coalition
ω Bishop Grandin Greenway
ω Vision Impaired Resource Network

The general format for each of these stakeholder meetings included the following elements:

Round 1
ω Overview of project scope, process and timing
ω Overview of existing Stage 1 rapid transit facilities
ω Overview of stakeholder interest map
ω Overview of general corridor alignment and design constraints
ω Discussion concerning specific stakeholder interests
ω Discussion concerning particular concerns and questions
ω Identification of next steps

Round 2
ω Recap of project scope, process and timing
ω Overview of draft functional design
ω Discussion concerning specific stakeholder interests
ω Discussion concerning particular concerns and questions
ω Identification of next steps

Participants indicated that these meetings were appreciated and helpful.  Participants were
advised that they could contact a project representative at any time during the project process,
and that on-going communication was expected up to and through the construction period
should the project proceed.

A table outlining specific issues and responses is provided in Section 3.0.  Meeting notes are
provided in Appendix B.

2.2 Adjacent Residences and Businesses Meetings

Residents and businesses living or operating directly adjacent to the proposed transitway
corridor were invited to attend one of a series of small group meetings that were held prior to
larger public open house events in each of Round 1 and Round 2.  One purpose of these
meetings was to communicate project information such as project timing, project process,
general alignment, station information, etc.  In Round 1 meetings staff were also able to answer
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questions and to hear from participants the factors they felt should be considered when the
design team would be preparing the draft functional design for the transitway.  In Round 2
meetings staff presented the draft functional design and asked participants for feedback in
order to make any improvements to the design as feasible.

Meetings were held at Dillon Consulting offices (1558 Willson Place) and generally consisted of
about 10-25 individuals.  Meetings lasted approximately 90 minutes and facilitators committed
to  staying  as  long  as  participants  had  questions.   During  Round  1  meetings,  facilitators  also
committed to recording the questions raised and returning with as many answers as possible
during Round 2 of the engagement process.  During Round 2 meetings, facilitators committed
to keeping participants informed as the project proceeded.

The following notes provide a summary of comments and questions raised during Round 1
meetings4:

Bus Service Would there be new transit routes? Would service continue on
Pembina Highway?
How many buses would on the rapid transit (RT) corridor? How
often?

Active
Transportation

Will there be a pedestrian crossing to the Taylor Street
development?
How will pedestrians and bikes be accommodated? What about
connecting  existing pathways with new active transportation (AT)
pathways?
How will the corridor be designed to avoid vehicles on
AT/pedestrian paths?

Land Uses Would commercial development occur along the RT line in existing
residential areas?
What will happen with the dog park? How will this be addressed?

Functional
Design

What will the intersections at Chancellor and Chevrier (and others)
and the corridor look like? How will they be designed?
How will the corridor cross Pembina?
How will the RT corridor be designed on Markham (i.e. on-street
low speed, high speed busway)?
Will there still be vehicular access via Markham for
condos/residents?
Can there be separate roads for vehicles and transit at Markham?

4 See Appendix C for a complete list of flipchart questions and notes from each meeting.  During
Round 2, participants were provided answers to the questions listed in the charts above.
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How will the RT be enclosed to keep children and people out and
safe?

Park and Ride What will happen to the old Public Works yard site on Markham?
Park and ride lot?
Will a park and ride lot be provided at Markham at the corridor?
Will park and ride lots be provided along the route?

Light Rapid
Transit

What about LRT? Is the RT corridor designed with this in mind?
Why access U of M at Markham?

Noise/Vibration What about mitigation measures for noise and vibrations; both
from rail and RT corridor? Walls, fences, berms?
What will the noise mitigation walls look like? What will the design
look like?
What is the noise comparison between buses and trains?
Will the bus tires be designed to reduce noise/hum?
Will the corridor include rubber in pavement to reduce noise?
How will dust/particulates be handled?

Rail Impacts Are the train tracks moving closer to homes from the RT corridor?
Why and how can this be avoided?
What about train speeds? Will they slow down?
What about potential train derailments and moving the rail closer
to homes to make room for RT corridor?
How close will the rail tracks be to the property lines? Any
regulations dealing with this?
How will the rail line relocation be handled? Will private land be
required?
At what point will the rail line return to the centre of the rail ROW?
Will property owners by the rail be compensated if the rail line
moves closer? Voluntary buy-outs?

Other Impacts What about drainage in the rail corridor? This needs to be
improved
What about the smell of the buses - what will be done about the
fumes?
What will happen to the garden lots near Parker and elsewhere?
How much notice will be given?
What about light pollution from the stations and the RT corridor to
houses?
How will buffering/screening of Markham condos be addressed?
How will you keep people from parking in the neighborhood to
take RT?
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How will privacy be addressed for those homes adjacent to the
corridor?
Will there be mitigation for impacted landowners? Particularly by
grade separated crossing at McGillivray?
What will be the impacts of the RT corridor on lanes and parking to
the east of the rail line?
How close will the corridor be to Parker Avenue residents?
Can the corridor be moved as far west as possible by industrial
park in hydro corridor?
What about property values and the rail and RT corridor? How will
this impact us?

Parker Lands What about the forest and wetlands in the Parker Lands area?
What about wildlife and natural area? How will this be addressed?

University of
Manitoba

How far into the campus is the RT planned to go?
How will RT corridor planning be integrated with planning of UofM
Southwood lands?

Stations Is there more info on station locations, design, etc?
Will there be a rapid transit station at Bison Drive?
Will there be a BRT stop at Markham and Pembina? Would like to
avoid stops due to noise, disturbance, etc
How will people on Pembina Highway get to the stations?
How will pedestrians move to and from the stations without going
through backyards?

Operations What vehicles will be allowed on the RT corridor? Just transit
vehicles?
How will snow be dealt with? Clearing?
Until what time will the buses run on the corridor?

Timing When would construction start? When would the line be
operational?
What would the construction schedule be? When would the RT
corridor be operational?

Costs Who pays for the cost of relocating the rail line and cost of RT
corridor construction?
What happens if we don’t get the funding?

Process Will copies of the materials from the meetings be made available?
Can drawings/cross sections be provided showing hydro towers,
gas, rapid transit?

Southwest Transitway (Stage 2) Public and Stakeholder Engagement Report (Final)
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2.3 Leaseholder Meetings

ω Anchor Marine
ω Church of the Rock
ω Buhler Industries
ω Fort Garry MB Church

At  the  time  of  writing,  a  number  of  project  stakeholders  held  rights  to  existing  leases  with
Manitoba Hydro to use lands located within the same Hydro corridor that the transitway is
proposed within.  During Round 1, project representatives met with each of the stakeholders
noted above to introduce the project and understand what, if any, impacts the project may
have on these lease arrangements.

In each case the project team committed to outlining what impacts there may be as part of the
functional design process and subsequently looking for means of mitigating any impacts as they
became apparent.

Follow up meetings with these stakeholders were held during Round 2.  In each case, project
staff  helped  identify  impacts  and  proposed  or  potential  mitigation  measures  for  each  of  the
lease holdings.

Meeting notes can be found in Appendix D.  A table outlining specific issues and responses from
all stakeholders is provided in Section 3.0.
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2.4 First Public Open House

2.4.1 Description

Four public open house sessions were held during Round 1 of the engagement process.  Two
were held on November 18th,  2013  and  two  on  November  19th,  2013  at  the  CanadInns  Fort
Garry (1792 Pembina Highway).  Approximately 300 people attended. Participants were invited
to review a range of concept display boards (see Appendix E), and to speak with project
representatives.

Participants were provided with a comment sheet (see Appendix F). The following figures
provide a summary of the data received from 140 open house participants.  Figure 2.0
illustrates that respondents living both near and far from the proposed transitway alignment
attended the meeting and provided feedback.

This data was used to in a manner that could help address concerns and take advantage of any
noted opportunities in preparing the functional design for the transitway, pathways and
stations.

2.4.2 Effectiveness

Participants were asked whether they found the information provided helpful, and whether
they found the staff on duty helpful. Figure 3.0 shows that of the 140 respondents that
provided input to this question, the vast majority of respondents (92%) found the information
provided at the meeting to be useful and 89% found the staff at the event to be helpful.  This is
significant given that many participants also expressed concerns about the project, which
suggests that the meeting format and information content were effective and appropriate for
this stage of the project.   Of those respondents that did not find the meeting useful (11% or 10
respondents) only three offered explanation, which focused on the amount of information
being provided (too extensive/detailed).

Comments about notification:

ω Would have liked to have been notified earlier
ω Do not prohibit people from giving out flyers
ω Use newspapers & flyers to residents in immediate areas
ω Put a detailed notice on the board in the dog park
ω More notice on open houses
ω Have TV stations announce meetings in advance.  I get all my news from TV.  I found out

about this meeting form the Cycle Winnipeg list serve.

Southwest Transitway (Stage 2) Public and Stakeholder Engagement Report (Final)
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Figure 2.0 Open House 1 Respondent Type

Figure 3.0 Open House 1 Effectiveness
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Comments about staff:

ω Have all parties present to answer questions. i.e. a CN representative.
ω Staff was very knowledgeable, yet also polite. Excellent job!
ω More staff/get more of the consultants to come out and answer questions.
ω Felt ignored, wondering if anyone is listening, or is this just a placate the common folk.
ω Very helpful.
ω Friendly.
ω Have more people available to talk to.
ω Stakeholders to answer questions.
ω Interesting that you have a transit guy here, but not an A.T. person… that would help.
ω Be more open to alternative points of view. You can't engineer out the human factor

effected by and advancing this proposal.
ω It would have been nice to have someone from Gem Equities here to elaborate on the

housing plans going in nearby (i.e. when/what) as it seems to impact many of the
questions I asked tonight.

ω Yes they were helpful.

Comments about content:

ω More info about routes IE: Express on Transitway redundant routes. Service on
Pembina.

ω You need to have better answers based on factual projections and not what and how
you might develop.

ω Information somewhat helpful; have all answers to questions; appears lots unknown.
ω Hoping for more substantial detail/design suggestion.  Much of this presentation was

recycled info.
ω Perhaps display a timeline of city, province involvement in the project - planning

decision, finance.
ω Scale bars should be all over your maps. There were some with scale bars but some

without. It just helps to give an idea of how far things are from each other.
ω Concrete answers about liability concerns (i.e. who will be held accountable for

shifting/vibrations that cause damage to homes/foundations). For how long will they
hold responsibility?

ω More detail is needed regarding crossing at intersections.
ω More detail on grade separation areas.
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Comments about reporting and due diligence:

ω Provide copies of meeting minutes/ notes to anyone requesting. ([staff] have committed
to this.)

ω [Whether this process was helpful] remains to be decided when we see if you have
taken into consideration any of our concerns & suggestions.  Perhaps in January.

ω Use the internet, put info and plans online.
ω You showed the stakeholders meeting dates but not what any of the stakeholders

thought. Can’t you summarize the results of those meetings?
ω [Improve the process] by providing maps that we could take home and show our

families.
ω Correct the spelling and grammar in the final report on the city web site.
ω Make the reports concerning this project available online electronically.  Have a clear

statement of who the target future bus/transit riders are (What are we trying to
achieve? What problems are solved?).

ω Where is the assessment study? How can you go ahead with this idea without finding
out if it will lose money in the long run.

ω Do an unbiased environmental impact assessment.
ω Do transit research to justify the project.
ω We think that they are on the right track.
ω Actively engage cyclists in discussion.

Comments about process:

ω Stop rushing the project to source funding and do a proper study before carrying on.
ω Wait to hear from the community; do ridership surveys before going through with this.
ω Town Hall where we can voice our options to the crowd. Conscientious thinking is good.
ω Appreciate the "open house" process.
ω More evening open houses for those who work regular hours.
ω This is a good consultation process. The public has had every opportunity to hear and

provide input. Continue as planned.
ω So frustrating – It seems your plan is decided, you know who makes money here, you

don’t care what users feel, you can build an overpass for this?? What about
Waverley/Wilkes??

ω  Ask sincerely for consultation before significant decisions are made.
ω The city needs to listen to what the tax payer has to say. I believe the City of Winnipeg

had their minds made up before any of these meetings began.
ω Doing this just to go faster doesn’t make any sense, so go where the people are.
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ω This was good!
ω Implement the suggestions given by community members!
ω Keep us informed.
ω Ongoing communication during the planning process.
ω It’s beside the point. What engagement do they need? There are engineering challenges

that don’t need public input.
ω Actually listen to people and do some studies on feasibility of different options before

coming up with all kinds of designs.
ω Thanks for including the public on this process.
ω Continue to offer information sessions open to the public as you have been doing.
ω No representation by those that voted this travesty.
ω Do more route selection consultations

Other Comments:

ω No matter what “avenue” you take it will affect some people and ensure the decision
makers are a mix of professionals, directly concerned folk and Winnipeggers who  are
very “pro” Winnipeg.

ω I am also a part of the neighborhood network team for the University. I feel the
University is trying to listen to the neighborhood and I hope the Rapid Transit Team
does the same to alleviate impact on the neighborhood.

ω Take into account public opinion and listen to the majority that is against this alignment
ω Presentation explaining what the project is would have been good. Not sure what stage

the project is in.
ω A better understanding of project.
ω I am glad to see this happening.
ω My interests are more specific to deal with at this stage.
ω Streamline the downtown portion somehow?
ω A walk through of Fairway Woods would be good; meet with residents once complete.
ω Letellier straight south to old rail line on south side of U of M property.
ω Instead of park&ride the city should encourage mixed use development at transit stops.
ω Parker lands, U of M, golf course - needs to be spelled out more.
ω Toronto transit has info on their website as to why they favour subways - stops further

apart yields increased speed.  Our bus transit has advantages - stops are closer less
walking and few stairs.

ω I think the project is not efficient or economically feasible and should be reassessed.
ω Be patient - despite all the nay-saying this route is best.
ω The stations should include surface parking for commuters
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2.4.3 Respondent Interest Areas

Figure 4.0 summarizes participants’ response to the question “What are three reasons you are
interested in this project?”

The following information provides summary of each topic as listed in Figure 4.0., cited in order
of frequency. 5,6

General Support: Respondents indicated general support for the Stage 2 rapid transit project.

Negative Impacts: Respondents listed specific concerns about the project to specific
properties, including those associated with noise, vibration, light and dust pollution, and
property values.

Active Transportation: Respondents were typically existing AT users hopeful that active
transportation would be included within the project scope; respondents provided specific
suggestions7.

Parks and Parker Lands: Respondents were concerned about the impact to the Parker Lands
areas8.  Many respondents felt that these lands were of value to the community and of
ecologically importance for the City of Winnipeg.

General Project Interest: Respondents indicated a variety of reasons for their general interest
in this project.

Bus Routes, Bus Service: Respondents were both interested and concerned about existing and
future feeder bus routes and frequency of service on selected routes.  Pembina Highway bus
services were of particular concern to a number of respondents.

Specific Project Benefits: Respondents cited a series of specific project benefits they were
interested in, including reduction in vehicle use, reduction in greenhouse gases, and reduction
in travel time.

Other Project Options: Respondents indicated a preference for a series of other rapid transit
project options including, light rail transit and alternative routes such as the Letellier Corridor
and Pembina Highway.

5 Verbatim transcriptions of comments provided are included in Appendix G.
6 These project comments will be reviewed to capitalize on opportunities presented and to address concerns as
part of the Round 2 consultation process.
7 See Section 2.4.4 of this report under heading “Active Transportation”
8 Respondents did not distinguish between publicly owned Dog Park lands and the privately owned ‘Parker Lands’.
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Figure 4.0  Respondent Interest Areas
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Traffic Concern: Respondents had specific concerns related to the potential for bus rapid transit
to negatively impact other vehicular traffic in specific locations.

Transit User: A number of respondents indicated they were interested in the project as existing
transit users.

Lives Close: A number of respondents indicated they were interested in the project because
they live near the proposed route.

Project Cost: A number of respondents were concerned about the cost of the project.

Project Process: A number of respondents had concerns or were skeptical about past and
future decision-making process associated with this project.

General Opposition: A number of respondents indicated general opposition to the project
without indicating a specific concern.

Stations: A few respondents had concerns or suggestions with respect to the location and
number of rapid transit stations.

Project Due Diligence: A few respondents had concerns or suggestions with respect to the
research and investigation that had been or would be carried out to justify this project and
ensure good project planning and design.

Existing Dog Park: A few respondents expressed a desire to either preserve or replace the
existing dog park if this project would disrupt it.

Other General Comments: A variety of other reasons were cited for respondents’ interest in
the project.  A complete list of comments provided is in Appendix C.

2.4.4 Project Improvement Suggestions

Respondents were asked how they felt that the rapid transit project could be improved during
the functional design process.  These responses will be used to help improve the functional
design presented in Round 2 of the engagement process.

Specific Comments included:

Alternate Routes

ω This transitway should run down Pembina Highway (x11)9

- It’s not too late to reconsider the route.

9 Where this term occurs: “(x11)”, it indicates that the number of respondents that provided the same or similar
comment, in this case, 11.
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- I think “Gem” is waiting for their money.
- Our Councillor John Orllikow supports Pembina Hwy development.
- Pembina to McGillivray or all along railway puts the route closer to more people.
- Keep it close to Pembina Hwy. businesses.
- Greater effort needs to be made at studying Rapid Transit on Pembina or Letellier-

Line makes much more sense from a business perspective.
- I fail to see how you will get people to take Transit on any other route.
- Build all crossings above ground or all below ground along Pembina Hwy.
- A route that benefits the bulk of riders/existing commercial business on Pembina
- We need LRT straight down Pembina.
- Anyone travelling to an address on Pembina will not find the Phase 2 route helpful

or useful.
ω Improve Transit Routes and Scheduling (x6)

- Make sure fast/frequent service on Pembina is created or maintained (x4).
- Improve scheduling so buses have more capacity.
- Extend route 99 out to University.
- Make sure 36 route stop @ Pembina and Windermere is maintained
- Keeping the 160 and possibly adding another route or more buses for the 160 route

once it is open
ω The transitway should run on the Letellier Row (x 5)

- Nearer Pembina will increase ridership.
- Could mean shared grade separations with the railway.
- Divert Letellier line for Rapid Transit. This would eliminate cost of two tunnels.
- More direct route along the railway right of way.
- Make transit readily available to those who use it.
- Slower speeds are not a factor to reject the rail line.

ω Present alternatives - Pembina, Waverly, and Kenaston that respond to actual
developmental traffic volumes.

ω Run the transit in a different route. Other options were proposed.
ω It can’t be improved; it’s in the wrong place to begin with.

ω Routes do not seem to be well thought out.
ω Enter to U of M via Markham has problems.
ω Be sure to have Markham route.

Active Transportation

ω Jubilee underpass; make sure pathways are bike friendly/accessible from Harrow. (x2)
ω Make crossing at Jubilee and Pembina available to cyclist and pedestrians.
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ω Convenient bicycle path that doesn’t wind through neighborhoods.
ω More direct/ efficient cycle routes (Pembina). Better indication of cycle/bus routes (e.g.

painted lanes) signs don’t always work.
ω AT level of services should be as high as Transit in terms of intersection design, travel

priority, quality of infrastructure, amenity.
ω Current bump outs on Pembina are dangerous for cyclists and pedestrians alike- please

don’t make this mistake consider buffers seriously. – signage very NB!!
ω Relocate the railway and use the rail for cyclist.
ω The bike pathway comes too far off Pembina Hwy. for cyclists looking for a quick safe

way to get downtown.
ω Prefer to have active transportation routes alongside the Letellier line.
ω Bike route along Pembina.
ω Straight AT paths that follow the whole route.  Including the overpasses and tunnels.
ω Add in AT from Whyte Ridge.
ω As long as cyclists are separated from cars and buses - I'm in favour.  Like the way it is

now from Jubilee to transitway at Osborne - do more of that phase.

ω Don't make me stop and get off my bike - if you do I'll stick to the road and won't get to
benefit from these improvements.

Crossings

ω The grade crossings need to be like railroad crossings with arms and complete transit
priority. (x2)

ω No grade separation crossing on Beaumont/Parker Lands, which is in a quiet
neighbourhood area. (x2)

ω Please ensure that if light-controlled intersections are installed that pedestrians do not
have to wait 3 min to cross.

Parker Lands, Southwood Lands and Dog Park

ω Rapid Transit should not go through the Parker Wetlands (x5);
- Examine alignment at East end of Parker Land.
- Leaving the Parker Wetlands as natural reserve or park.
- Stay out of the Parker wetlands
- An environmental impact assessment is critical. The forest and Parker Wetland are

functional ecosystems that must be protected.
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- I cannot see how a rapid transit corridor through a quiet back part of Fort Garry with
forest and wetlands can truly be protected. How would we access it with buses
coming and going?

ω Please make sure there is a green space saved for the dog park and make it accessible
from the neighborhood with a few more overpasses for pedestrians. (x4)
- Allocation of where the dog park will be relocated in the functional design phase

must be shown.
- Having the bus route go through the Brenda Leipsic dog park is insane.
- Find a way to go around the dog park and the forest

ω Keep the green space and trees in Southwood lands.

ω Respect viable cultural and ecological corridors.

Park and Ride

ω Coordination with being able to Park and Ride should continue.
ω Have Park and Ride lots on stations by McGillivray, Clarence, and Chevrier.
ω Easy access to Park and  Ride, try to improve the image of Winnipeg.
ω Park  and ride opportunities should not be limited to routes adjacent to rapid transit.
ω Park & ride along feeder routes, express routes to connect to rapid transit.
ω The stations should include surface parking for commuters.
ω Instead of Park and Ride the city should encourage mixed use development at rapid

transit stops.

ω Important to have door to door service to the U of M park & ride facilities would help to
increase ridership.

Stations

ω Need off street drop off loops at transit stations for cars and bus. (x2).

ω Not too many bus stops along route need to have connection to west end of the City.
ω Clarence station would be much better if it was situated near Waller - serves McGillivray

Park (relatively dense for Fort Garry) and is closer to AT pathway, which is quite busy.
ω The U of M and Stadium should be very functional and accessible.
ω A station located closer to Hurst Way near Wilkes Avenue.
ω Remove the Chevrier station as it is redundant.
ω Cycling lockup places at the stations.
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Mitigation Suggestions

ω Implement project with the least amount of impact on the nearby community and
surrounding green space.

ω Make this an enhancement to our community. Put up trees like Manitoba cedar, that
will provide a “green” barrier between houses & corridor. Use low head lighting so it’s
less intrusive. Make it a “park” space.

ω Earth berms to separate from homes along corridor (including trees).
ω Limit destruction of trees with sewers instead of ditches.
ω Just leave as much marsh forest as possible for the neighborhood.
ω If it must proceed, leave forest intact and preserve the dog park.
ω I would like to see a plan that would preserve as much of the wooded area as possible.
ω Put fences beside the lanes thru the dog park.
ω The entrance to the university property at Markham should be located further from our

property with trees and a raised berm to alleviate the continuous noise at houses.
ω Consider traffic calming in Beaumont area and side streets.
ω Sound barrier where close to homes.
ω Move the tracks towards Pembina and put the transit closer to our property with wall.
ω Do not move train tracks! Or move them towards Pembina.
ω Slow down the trains to reduce risk of vibration and safety concerns.
ω Can you please build the barrier wall before construction starts to minimize the noise

and invasive nature of construction mess/dust.
ω Continue to leave Parker/Hurst Way, so those living in ‘Planet Bays’ do not need to back

track to get out of area (i.e. having to drive back to Beaumont to get to Waverley).
Connect bike and sidewalks to existing streets and sidewalks. Lots of signs on bike paths.
It’s hard to understand how to follow existing paths.

ω Build it closer to the rail line behind Parker Ave.
ω Re-route via different location; cover any damage caused by train/vibration; have trains

lower speed; buffer wall for noise.
ω If the transitway misses my compound and a turnaround area for my customers and

suppliers to access my business is constructed, my needs will be met.

ω I understand that no changes will be made to address our concerns but an elimination of
business taxes would help.
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Timing

ω I hope it is built soon.
ω Hope the project is finished soon, increase in land prices over time.
ω Get the funding in place and proceed with finished design and construction ASAP.

ω Build the stadium component next year.  It is difficult to do progressive work in the City.
Don't despair.

ω Build it ASAP.

Other

ω I ride daily from For Rouge to Downtown and it is incredibly efficient.
ω Don’t do it, save your money. For students: build some student residential high rises at

the U of M. Problem solved.
ω Make density targets as part of the surrounding corridor.
ω In favour, want to support a higher-density mixed use development.
ω Not that I ride, but concerned about the increased bus traffic on Markham Rd from the

U of M.
ω Why can't they share the railway track?  There must be a new track wheel out there.
ω The downtown part is anything but "Rapid".
ω Plan for the future as much as possible - lane width along the full transit way, access by

residents/users to transitway.
ω For Stage 2, include rails in the concrete transitway so when the time come to upgrade

from bus to light rail some of the infrastructures is already in place.  It’s cheaper in the
long run.

ω Move track as little as possible- provide CN Inspection track for hydro access between
property & track.

ω A train system that would avoid congesting the downtown and would build for the
future would make more sense.

2.4.5 Interactive Drawings
Large-scale drawings were provided at each open house and participants were encouraged to
add small ‘sticky-notes’ to the drawings and to provide comments concerning specific locations
along the transitway.  One of the drawings was dedicated to Active Transportation concerns
and ideas, while the other was dedicated to any other concerns or ideas.
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The following comments were provided on the Active Transportation drawing10:

• Cycling path needed for Waverly between Bishop Grandin and McGillivray.
• Multi-use path between Markham Station and University through new development

needs to be considered.
• What happens to local pedestrians and cyclists when trying to cross BRT intersections

(i.e. Kids)?
• If alternatives are

needed for AT,
priority must
match rapid
transit line.

• Need AT grade
separated at
McGillivray and at
Bishop Grandin.

• Provide AT
connection from
Plaza/Pembina to
transitway and
improve
directional
signage.

• Existing signal at Pembina eastbound to Plaza is too fast.
• Improve Copenhagen ‘left box’.
• Waller connection for AT would be convenient.
• Tie AT pathway to park at Marshall Crescent.
• Create a 'habitat corridor' alongside pathway.
• Benches for old (and not so old) folks to rest please.
• Winter snow clearing a priority please.
• Pembina ‘bike bays’ impossible [to navigate] today.
• Bump outs are dangerous - pedestrians must be separated from cyclists.
• Cycle path along Pembina should be positioned along highway rather than double stop

along Letellier.
• If there is going to be a cycling path along Lettelier have a fence along Hudson back lane.
• Need cycling along Pembina - way too difficult to take the dogleg.
• A ‘living fence’ please.

10 These comments are paraphrased.
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• Pathway on Hurst Way would be safer and more accessible for pedestrians and cyclists.
• How would the crossing of transitway at Parker work?
• Fence along the walking and bike path.
• AT way-finding signage with distances and walk times please.
• Would like more bike garages.
• Consider native vegetation in planting plan please - tall grass prairie species.
• Left turn going south on Point and Windermere.
• Buffered cycling along Pembina for cyclists who live in Beaumont area.
• Yes! Bike racks needed at each station.
• More on street signage for bicycle paths.
• Painted cycle paths in critical areas area great!
• Important to connect AT from Pembina and Harrow - how do we cross?
• Would be great to connect walking path at Bishop Grandin to Superstore by this

transitway.
• Extend AT on Markham to connect to schools.
• Need to provide quality bicycle facilities to Chancellor Square and mall.
• Make sure to connect cyclists across University Crescent.
• Improve Plaza for bicycle traffic.
• Cyclists heading downtown won’t follow the detour - they will go straight down

Pembina.
• Connect AT to Buffalo Place.
• Bicycle paths that are direct, not winding through residential areas.
• Make sure there are bike and pedestrian connections over Pembina.
• Pedestrian Crossing at Jubilee.
• Please keep AT at end of Sommerville.
• Ensure good, safe cycling from Waverley Heights, Whyte Ridge and Linden Ridge.
• Connect to Investors Group Field by flyover trail - let's do it right!

Other comments provided by ‘sticky-note’ follow a similar pattern as the written comments
provided.  They include:

• Keep Parker green area/wetlands. (x7)
• Avoid/minimize damage to forest. (x6)
• The bogs, foxes, deer, dogs, swamps and forests need protection.  Look at the City’s

own planning mandate.
• I visit the wetlands regularly – please do not destroy this place. (x2)
• Leave the forest alone; Parker needs the sound/sight buffer.
• Build an overpass over the forest or go around.
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• Forestry and parks are an asset to the City.
• Use land for water retention – do not want/need increase drainage in river.
• Did you know there are tonnes of Saskatoons in this forest?
• There is too little greenspace inside the Perimeter as it is; don’t take this away.
• When will a thorough environmental study be done? (x2)
• Why was the environmental study an after-thought?
• No more Kentucky Bluegrass – use native plants!
• Save the dog park. (x3)
• What will happen to the dog park?
• Community gardens, where do these go?
• Don’t cause drainage issues that impact residents.
• Maintain vibrant regular transit down Pembina.
• [Private companies] are laughing all the way to the bank. (x2)
• Transitway is too far off of Pembina to make any sense to collocate with industrial area.
• Wrong place (no passenger base).
• Too expensive (buying back land given away).
• Rapid Transit?  Two miles out, two miles in?
• Why even build it? Why spend $300m on something that really won’t make much

difference?
• How exactly are the people who will eventually live in this “major development”

supposed to get out of here with the train line on one side and the rapid transit on the
other  - they will be boxed in.

• Yes! [to the Parker alignment]
• Yes! [to Jubilee overpass]
• No grade separated crossing on Beaumont.
• Don’t move Hurst Way.
• Will you build overpasses at every major crossing?
• Will there be lights at Parker/Hurst?  I’d rather not be T-boned by a bus on my drive

home.
• Why not integrate north from Beaumont and Hurst Way.
• Need a bus station at Clarence.
• Lots [of industrial community employees] use the bus.
• [The industrial community] does not use the bus.
• [Industrial employees] do not use the bus now, but might with better service.
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2.5 Second Public Open House

2.5.1 Description

Four public open house sessions were held during Round 2 of the engagement process.  Two
were held on February 24th, 2014 and two on February 25th, 2014 at the CanadInns Fort Garry
(1792 Pembina Highway).  Approximately 300 people attended. Participants were invited to
review a range of concept display boards (see Appendix H), and to speak with project
representatives.

Participants were provided with a comment sheet (see Appendix I). The following figures
provide a summary of the data received from 158 open house participants.  Figure 5.0
illustrates that similar to Round 1 participation, respondents living both near and far from the
proposed transitway alignment attended the meeting and provided feedback.  Round 2
included a greater proportion of individuals that live nearby the proposed transitway and a
smaller proportion of individuals that live directly adjacent.  This is likely explained by the fact
that directly adjacent residents were invited to a second set of special meetings for adjacent
residents prior to the public open house.

This data was used to test the draft functional design for the transitway, pathways and stations
and see what modifications could be made or should be made.

2.5.2 Effectiveness

Participants were asked whether they found the information provided helpful, and whether
they found the staff on duty helpful. Figure 6.0 shows that of the 158 respondents that
provided input to this question, all but one participant (99%) found the staff at the event to be
either helpful or somewhat helpful.  Respondents also indicated that the information provided
was useful (85%) or somewhat useful (11%).  Only three participants did not find the
information useful at all.

Comments about staff:

• Very helpful. (x8)
• Very helpful and informative (x3).
• Staff were very knowledgeable and patient (x3)
• Thank you! (x2)
• Well done.
• Respectful, Knowledgeable, thoughtful.
• Extremely [helpful]. Not just helpful but personable and easily approachable
• Knowledgeable and they seem to listen.
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Figure 5.0 Participant Location

Figure 6.0 Meeting Effectiveness
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• Very easy to access and open to discussion.
• [A team member was]  excellent.
• [A team member] answered my concerns. Thank you Trevor!
• The gentleman explained it very well. David was super!
• [A team member]  has been patient and helpful however when voicing our concerns

noted above we found [another team member was] dismissive and condescending.
• All of my questions/concerns were addressed. I am on-side with this plan.
• Seemed more interested in steering away from issues rather than address and talk

about them.
• Yes definitely answered all questions.
• Polite and well spoken.
• They would not discuss alternative alignment.
• Give answers which are only pro development along this line. None other considered.
• City officials should be here also.
• No one here can actually change decisions that were made. Where are the councillors

who voted? Why did they do this without listening to their communities?
• Very helpful. Was reassured that the transit Corridor will not be along Markham.
• Would be nice to have someone from CN Rail and possibly Hydro to answer questions.
• Answered questions thoroughly.

Comments about information provided:

• Presentation boards well done, informative, straightforward. Planning process
explained. Thank you.

• Explained construction and design process and sequence of construction and why
Markham is no longer preferred route.

• Really well done.
• More information was provided at this meeting when compared to the first one.
• Nice to see Active Transportation accommodation.
• It would be nice if the high resolution version of the boards was available online. The

maps don't get much detail with what's there.
• Yes. Helps to know what is planned.
• Everything was explained well and good presentations on display boards.
• Updated and more detail provided.
• It is imperative the truth come out not given by a group who has not done their

homework.
• Interesting.
• Excellent.
• Very good information.
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• Map should have been redrawn. Many x's, arrows convey unprofessionalism.
• Found out our private property was thought to be a public park.
• Helpful to find all on web (x2).
• Where is the report on the November/13 "consultation"?Will there be some sort of

noise analysis? Noise barrier's for residential areas?
• Nice to see AT connections at Pembina and Jubilee.
• It gave me a good idea where the bus way will be placed and will go.
• Explains were the transit system will be located and distinction for residents for Gaylene

Place and Pembina.
• Very much so. Great maps.
• Were unable to answer the concern raised for railway relocation near residence.
• I understand how and when this project will unfold.
• This gave me more info to not want the destruction in this area that this plan will bring.
• Excellent exhibits.
• Liked to see that the Parker St. Dog park will continue to exist
• BUT...the noise is concerning if a wall is not built
• Yes, the maps were great.
• Very [helpful]!
• Way too many BS Slides. "rubber-tired vehicles"? They're called buses...say it straight.
• I was pleased to see the active living paths.

2.5.3 Respondent Interest Areas

Figure 7.0 illustrates the interest areas from each Round of the consultation program.  While
the Round 1 data refers to the reasons for being interested in the project, the Round 2 data is
derived indirectly from the topics that respondents provided commentary on.  Some key
observations when comparing the data between Round 1 and Round 2 include:

- The number of people offering general support commentary dropped.  This is not an
indication of an actual drop in support; there are likely two reasons for the change in
focus.  First, in two-round consultation processes like this one, individuals that are
satisfied with a project in Round 1, tend not to participate during Round 2 because
their interests are often seen to have been met.  Second, with more detailed project
information available during Round 2, commentary provided is generally more
specific in nature, so general project support data would have to be implied (and
therefore not recorded as ‘general support’).  A closer look at the commentary
provided confirms the substantial positive feedback of many participants;



Southwest Transitway (Stage 2)                                                                      Public and Stakeholder Engagement Report

30

Figure 7.0 Respondent Interest Areas (Rounds 1 and 2)
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- The number of respondents offering commentary about neighbourhood impacts,
while still high, was reduced between Round 1 and Round 2.  This reduction is likely
due to the information provided on this topic, which outlined how many of these
concerns could be mitigated.

- The level of interest in Active Transportation was relatively even.  Written
commentary generally affirms the Active Transportation component of the project
as positive.

- There was an increase in the number of respondents providing commentary
concerning the use of the privately held Parker Lands for public park purposes.  The
increase is likely due to the additional broad efforts of a local community group that
is lobbying for the preservation of these lands.  This group held a community event
on the first day of the SWT Open House events.

- There was an increase in the number of respondents providing commentary
concerning a series of topics including stations, dog park, U of M access, and park
and ride areas. This is likely due to the fact that Round 1 did not include detailed
information on these topics, and Round 2 introduced greater detail on these topics.

- There was an increase in the number of respondents providing commentary
concerning the project process and alternative routes.  Project process comments
included a mix of positive and negative commentary, while those commenting on
alternative routes were generally also opposed to the use of the Parker Lands for
this project.

- There was a decrease in the number of people providing commentary that was of a
‘general opposition’ nature.  This is likely due to respondents providing more specific
reasons for their opposition, since more detailed project information was being
provided during Round 2.

2.5.4 Summary of Commentary

Respondents offered specific commentary on the key project topics.  Raw data for this
commentary is provided in Appendix J.

Active Transportation
Participants were generally supportive of the improvements proposed for Active Transportation
infrastructure in conjunction with the transitway construction, and provided specific
suggestions for increasing accessibility, improving maintenance, and providing infrastructure
such as the use of switchbacks, bicycle parking at stations, bike racks on buses.  Participants
also urged the City to ensure the needs of both recreational and commuting cyclists were met.
A number of participants felt that a more direct route between Jubilee and the University of
Manitoba was needed for cyclists.
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Bus Routing
Numerous respondents made specific routing requests or suggestions, particularly advocating
for an increase in the frequency of routes travelling along Pembina Highway.  Respondents
made suggestions concerning better connections and feeder routes, simplification of routes,
provision of a transit hub at U of M, and adding bus stops on Southpark.

Cost
A small number of respondents expressed concern about the potential cost of the transitway.

Dog Park
Respondents emphasized the need to maintain a dog park in this area and some participants
acknowledges that the draft plans identified a solution for providing a dog park.

Due Diligence
A few respondents questioned whether enough due diligence had been carried out concerning
overall costs, ridership, speed of service and frequency of service.

General Approval
Many respondents expressed satisfaction concerning the draft plans and encouraged the
project forward.

General Opposition
A few respondents indicated general opposition without pointing at any specific issue.

General Neighbourhood Impacts
Many respondents expressed concern about the potential for their property to be negatively impacted
due to safety concerns, construction impact, air pollution, parking on adjacent streets and disrupted or
new traffic patterns.   A number of respondents acknowledged that their initial concerns about
neighbourhood impacts had been resolved.

Park and Ride
A few respondents suggested that more park and ride areas were required in order to increase
ridership, potentially at sites not directly adjacent to the corridor.

Parker Lands and Greenspace
Numerous respondents expressed the on-going opinion that the privately held Parker Lands
should be converted to public park.  A few respondents asked about maintaining community
gardens within the identified corridor.
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Process
A number of respondents were eager to see the project begin and asked to be kept up to date
with the project status.  Some respondents felt that the information provided was insufficient
and already decided upon.

Rail Relocation
A number of respondents expressed concern about the potential for their property to be negatively
impacted due the relocation of the existing rail line closer to their homes citing safety concerns, and
potential for noise and vibration to increase.   A number of respondents acknowledged that their initial
concerns about noise and vibration would be resolved by the proposed mitigation measures .

Route
Numerous respondents continued to express the opinion that the selected route would be
better located along Pembina Highway or the Letellier Rail corridor. A number of participants
expressed support for the new location for U of M access (at Southpark).

Safety
A few respondents expressed concern about safety with respect to construction vehicles,
station locations and interaction with the existing rail line.

Stations
Numerous respondents provided suggestions for station designs and locations, including
heating, the proximity of the Chevrier and Clarence Stations, and adequate parking at stations.

Traffic
Some respondents expressed concerns that the transitway buses would cause an increase in car
traffic problems.

Other
Numerous other suggestions and concerns were provided by respondents including walking
distance to stations, opposition to transit oriented development, signage displays, adjacent
land uses, other rapid transit routes within the City and project timing.

2.6 Follow-up Adjacent Residents Meetings

At the request of the Public Works Standing Policy Committee of City of Winnipeg
Council, the project team arranged for follow-up meetings with residents living
directly adjacent to the transitway corridor south of Bishop Grandin Boulevard,
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where it is proposed for the CN Letellier rail line to be relocated westerly.  The
intent was to provide this group with any updated information relevant to the
proposed rail relocation.  Two meetings were held, one at 5PM on June 23, 2914
and a second at 7PM on June 23, 2014.   Approximately 35 people attended the
meetings.

Project representatives provided an overview of the project (primarily for those
participants that had not participated to date) and also provided current
information with respect to the rail relocation aspect of the proposed project,
including:

- Updated information concerning a planned noise retention wall,
including likely anticipated location, construction style, and height

- Updated information concerning existing and anticipated noise and
vibration, including supporting material to suggest that anticipated rail
vibration is likely to decrease rather than increase as a result of the
proposed works

Participants indicated appreciation for the additional information.  A number of
participants indicated on-going concern about the ability to determine whether,
post construction, there would be a way of determining whether the constructed
works were having an impact on their residences (i.e. potential damage due to
vibration and potential disruption due to increased noise)

Meeting notes and display materials are provided in Appendix K and Appendix L
respectively.
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3.0 Issues and Responses

This section provides a summary of issues, concerns and ideas raised by stakeholders and the
responses to each of these by the project team.

# ISSUE RESPONSE

1 Rail Relocation and Mitigation
Participants were concerned about
the required relocation of the
existing CN Letellier Rail line closer to
their homes (south of Bishop Grandin
Blvd.).

The study team investigated a number of measures to
mitigate this concern, including:

- Reducing the distance the rail line would be moved
closer, from 25’ to approximately 18’;

- The construction of a noise retention wall along the
west limit of the rail right-of-way.  Style and location
is to be determined;

- The construction of new rail bed (ballast) – CN
confirms that new ballast should reduce the actual
experienced vibration;

- New construction will use ‘seamless rail’ techniques
to reduce noise and vibration due to train wheels
passing over rail joints.

It is likely that all of these measures can be implemented.

2 Parker Lands
Participants expressed a desire to
have the privately held Parker Lands
be converted to public park space.

The selected route for the transitway project cannot avoid
the Parker Lands.  There are certain treed areas that the
transitway can avoid, however at the east end of these
lands, there is very little flexibility as to where the
transitway can be routed.  The constraints of the existing rail
lines coupled with the configuration of the existing Jubilee
underpass combine to reduce the available options. This is
complicated by long term plans from the Water and Waste
Department of the City of Winnipeg to locate a large water
retention facility north of the proposed transitway and at
the east end of the Parker Lands.

The balance of the Parker Lands towards the west end are
privately held.  These lands would have to be purchased or
expropriated in order to establish them for public purposes.
This would be an undertaking not related to the transitway
project.
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3 Parker/Hurst Connection  and the
Beaumont Underpass
The original plans proposed a grade-
separated intersection at the
northerly extension of Beaumont
Street.  There was a substantial
concern that existing short cutting
problems through the Beaumont
neighbourhood would be
exacerbated by this plan.

The draft transitway concept has eliminated the grade
separation in this area and also relocated the Hurst Way
connection to Parker Avenue, one block west of Beaumont
Street to Georgina Street.  These two changes will help
ensure the existing short cutting problem is not made
worse, and will likely be reduced because of the
introduction of a more circuitous route.  Ultimately, the
construction of the Waverley Underpass will all but
eliminate the shortcutting problem.

4 Impact to Leased Areas within the
existing Hydro Corridor Lands
A number of stakeholders hold
current leases with Manitoba Hydro
to make use of the hydro corridor
lands in conjunction with existing
uses on adjacent lands.

The study team worked carefully to identify the existing
leased areas and to look for opportunities to reconfigure
built works in a manner that resulted an equivalent option in
each case.

5 French Street Reconfiguration
This small industrial/commercial cul
de sac would lose access to a street
and a lane running westerly off
French Street and crossing the Hydro
corridor (the street and lane are
being closed to accommodate the
transitway).

The study team prepared a design option that will
reconfigure the lane access such that industrial/commercial
vehicles can still easily turn around within the subdivision
area.  Private lands are required to make the changes.

6 University of Manitoba Access
The initial preferred location at
which the transitway would connect
to the University lands was at
Markham Avenue.  This location was
problematic from a number of
perspectives including poor
geometrics, very close adjacent
residential properties and the mixing
of vehicular traffic on busy Markham
Avenue.

The study team examined a previously unidentified
alternative for accessing the University of Manitoba lands on
Southpark Avenue.  The team discussed this option with
directly affected stakeholders (Markham interests,
Southpark property owners, University of Manitoba, etc.).
The option was generally favourably looked upon and the
plans modified accordingly.

7 Multi-family Parking and Access
A number of multi-family properties
adjacent to the transitway south of
Bishop Grandin would be affected by
a loss of parking due to land required
for the transitway.

The study team redesigned the affected parking areas in an
effort to create a ‘no net loss’ of parking for each owner.
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9 Proximity of Homes to Transitway
Some homeowners with homes
directly adjacent to the existing
hydro corridor (north of Bishop
Grandin) expressed concern about
noise, pollution and loss of property
value that they felt would result from
the transitway construction,

The study team provided cross section drawings that
illustrated the actual separation distance between the
proposed transitway and the homes in question.  The
separation distance is substantial.  The team helped
homeowners understand that property values are actually
more likely to increase than decrease, or in the worst case
remain stable.  The team indicated that landscape planting
will be provided along the proposed active transportation
pathway which would meander adjacent to or near the rear
lot lines of these homes.

10 Active Transportation Pathways
Many participants wished to see AT
pathways along the length of the
transitway route, as well as good
connections to other existing or
proposed pathways.  Participants
were also looking for grade
separations at key locations.

Many participants wished to see AT paths along the length
of the transitway route, as well as good connections to other
existing or proposed pathways. Participants were also
looking for grade separations at key locations.

The study team undertook a major planning effort together
with participating stakeholders to develop and modify initial
plans to create a functional, connected, and grade separated
(in certain locations) pathway system. Specific noteworthy
changes included:

• Sidewalks and multi-use pathways connecting to
existing multi-use pathways and sidewalks in adjacent
neighbourhoods were added.

• Seating areas were added to reduce spacing to
approximately 200m (including seating at stations)

• Grade separated crossings with the transitway were
indicated for Pembina, McGillivray & Bishop Grandin

• Direct connection to multi-use pathway in the Stage 1
Southwest Transitway to be provided

• Pedestrian and cycling connections to Pembina
Highway were confirmed at Chevrier, Plaza,
Chancellor, and Southpark

• Potential connection to Buffalo Place was indicated
• AT path ends with transitway at Markham Road
• Pedestrian and cyclist connection to the University of

Manitoba along alignment of transitway connection
from Southpark to Investors Group Field (IGF) was
confirmed.
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11 Stations
Participants were interested in
knowing where stations would be
located and in the design of the
stations.  Particular design concerns
included the desire for heated
shelters, accessibility for vision and
mobility impaired individuals,
schedule information, and bicycle
parking and storage.

The study team examined the number and locations of the
stations and made changes accordingly, including
elimination of one station in the Parker Lands area.  Other
suggestions for station modifications for increased
accessibility will be addressed at the detailed design stage.

12 University of Manitoba and
Investors Group Field Station
Planning
At the time of writing the U of M was
undertaking a planning process for
the development of the Southwood
Lands, which the transitway is
proposed to pass through.  The
specific location of the transitway
and the U of M stations need to be
coordinated through to the Detailed
Design stage.  The IGF, located on the
U of M lands, will also require a fairly
large station to accommodate the
events that occur throughout the
year.  Both the transitway plans and
the U of M development plans need
to be carefully considered to create a
plan that works for all interests.

The study team worked carefully with both the U of M and
the IGF towards design solutions that will work for all
parties.  Due to the lag time between the two projects
collaborative, planning efforts were still underway at the
time of writing.  A number of significant items were agreed
upon including:

- The location of the transitway from Pembina
Highway (at Southpark)

- A substantial portion of the transitway through the
Southwood Lands would be dedicated to transit only

- A substantial station area for bus staging would be
accommodated in part along the north side of the
IGF stadium.

- During ‘non-event’ days buses would make use of
the transitway passing along the north side of the
stadium

- In conjunction with the University's ongoing campus
planning, transit routings and stops may be adjusted
as necessary to ensure that excellent transit access
to the Fort Garry campus is maintained.

13 Park and Ride
Some participants indicated that park
and ride facilities would be an
important asset for the success of
the transitway.  Some participants
were concerned that the park and
ride stations would attract unwanted
on-street parking on adjacent
residential streets.

The study team identified two large park and ride locations
and initiated a preliminary design of these areas to
determine appropriate site access and circulation and to
understand the volume of cars that could be accommodated
in each area.  The draft plans include these park and ride
areas in the Functional Design and cost estimates.  Detailed
design of the park and ride locations will take place at the
Detailed Design stage.

The park and ride locations will be of sufficient size to
accommodate a large number of commuting riders.  The
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stalls may be electrified during the winter months.  The City
of Winnipeg will further consider the use of existing
measures such as parking restrictions and parking passes to
minimize the use of residential streets for commuter
parking.

14 Bus Routing
Many participants wanted
information concerning proposed
bus route changes, and also provided
suggestions for bus routes changes.
Of particular interest was the desire
to increase regular service along
Pembina Highway.

Winnipeg Transit will consider all the routing suggestions
carefully, particularly the request to provide increased
service on Pembina Highway.  Routes will be adjusted at the
project implementation stage.

15 Dog Park
Participants did not want to lose the
existing dog park as result of the
transitway.

The study team identified a new location for the dog park
that is in the immediate vicinity of the existing dog park and
of a similar size.  The new location will provide an
opportunity to improve vehicular access, signage and
fencing.  These details will be addressed during the Detailed
Design stage of the project

16 Land Acquisition
There are a number of private land
parcels that are required for the
transitway project.

The study team discussed potential land acquisitions with
each affected landowner.  Owners understood the project
requirements and the reasons for the acquisition.

Acquisition will not occur until City Council approves the
project for construction.  Landowners will be appropriately
compensated either by negotiation or through expropriation
procedures.

17 Due Diligence
Some participants expected further
due diligence to be carried out
concerning overall costs, ridership,
speed of service, environmental
impacts and frequency of service.

The City of Winnipeg and Winnipeg Transit are comfortable
that sufficient due diligence with respect to cost, ridership
and frequency of service has taken place to support Stage 2
of the rapid transit system in southwest Winnipeg.

An environmental impact assessment was being undertaken
at the time of writing and would follow appropriate
channels of authority.

18 Process
Some participants felt that the
information provided was insufficient
and already decided upon.

The study team provided information at a level of detail that
is appropriate for a Functional Design study. Further project
details will be determined at the next project stage of



Southwest Transitway (Stage 2)                                                                      Public and Stakeholder Engagement Report

40

# ISSUE RESPONSE

Detailed Design.  The major decision to pursue a Functional
Design for the transitway along this route was made by
Winnipeg City Council, however the Functional Design itself
was flexible with respect to many factors such as those that
are highlighted elsewhere in this table.

19 Safety
A few participants expressed concern
about safety with respect to
construction vehicles, station
locations and interaction with the
existing rail line.

The Functional Design includes safety as an important factor
when considering issues such as pedestrian movement,
width of pavement, barriers and warning systems.  All of
these issues will need to satisfy safety regulations and
guidelines through the Detailed Design and Construction
stages of the project.

20 Traffic
A few participants expressed
concerns that the transitway buses
would cause an increase in traffic
problems on the existing road
system.

The study team has designed the transitway to minimize
interaction between the transitway and the existing road
system.  Major intersections will be grade-separated.  Minor
at-grade intersections will be transit-priority signalized.
Even at peak times, only one bus will pass through these
intersections once every three minutes, which will not be a
cause for significant traffic interruption.

4.0 Next Steps

The project team has incorporating feedback from respondents wherever feasible into the
functional design planning for the Stage 2 transitway.  The project team will continue to
communicate with stakeholders while the funding is being pursued and prior to (and during)
the construction period.
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Appendix C –Adjacent Residents and Businesses Flipchart Notes

October 28, 2013 - Evening Session

Issues/Comments:

ω Larger city/corporate interests on the back of individuals.
ω Will people use it?
ω Cost?
ω Vibration/dust/lights.
ω Can it be moved westerly?
ω Berm/sound attenuation.
ω Station to ‘fit community’.
ω Timing?
ω Concern regarding bridge at McGillivray mitigation.
ω Wildlife (EA).

Questions:

1. How will the corridor handle snow drifts, particularly on Hydro and Parker Lands?
2. Why did the “dog leg” corridor route get chosen? Why not the rail line alignment?
3. Are noise abatement features (walls, fences, etc) going to be included, particularly
along the rail line?
4. Will there be a rapid transit station at Bison Drive?
5. Can corridor be moved as far west as possible by industrial park in hydro corridor?
6. Where will the park and ride lots be?
7. Will there be mitigation for impacted landowners? Particularly by grade separated
crossing at McGillivray?
8. What will the noise wall look like? Height? Design?
9.How will dust/particulates be handled?
10. How close will the corridor be to Parker Ave?
11. Is the corridor designed with LRT in mind (upgrade at a future date)?
12. Can drawings/cross sections be provided showing hydro towers, gas, rapid transit?
13. What happens if we don’t get the funding?

October 29, 2013 - Afternoon Session

Issues/Comments:

ω Rationale for bump out.
ω Existing routes.
ω Noise/vibration (fencing buffer, asphalt? rubber?).
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ω Privacy.
ω Parker “natural area”.
ω Jubilee overpass?
ω Kneeling buses?

Questions:

1. How do we get to the stations?
2. What about noise & vibration? How will this be mitigated?
3. What about property values? Will they go down?
4. What about the forest and wetlands in the Parker Lands area?
5. Why can’t the corridor go down the rail line?
6. How will the corridor cross Pembina?
7. Why is the corridor proposed to cross Pembina at Markham?
8. How close will the corridor be to Parker Avenue residents?
9. Will the corridor include rubber in pavement to reduce noise?
10. Until what time will the buses run on the corridor?
11. Would fencing/noise abatement walls be built where rail line is being moved?
12. How will privacy be addressed for those homes adjacent to the corridor?
13. Will park and ride lots be provided along the route?
14. Will a park and ride lot be provided at Markham at the corridor?

October 29, 2013 - Evening Session

Issues/Comments:

ω P&R.
ω Intersection configurations.
ω Acquisition.
ω Rail relocation/speeds vs. vibration.
ω Pedestrians crossing main line.
ω Community gardens.
ω Timing.
ω Compensation/buyout.
ω Hurst Eay/Parker connection.
ω Wall height.
ω Rail construction techniques.
ω Vibration mitigation.
ω Capital costs of buses, diesel, etc.
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ω Two or one lane on Chancellor-Bison?
ω Priority signal at Bison/Chancellor?

Questions

1. What will the intersections at Chancellor and Chevrier (and others) and the corridor
look like? How will they be designed?
2. How will the rail line relation be handled? Will private land be required?
3. At what point will the rail line return to the centre of the rail R.O.W?
4. Will there be a pedestrian crossing to the Taylor development?
5. What will happen to the garden lots near Parker and elsewhere? How much notice
will be given?
6. How long will the construction period last? When will the Corridor be open?
7. Will property owners by the rail be compensated if the rail line moves closer?
Voluntary buy-outs?
8. How far will the transitway be from the rear of the houses on Parker Avenue?
9. How will noise and vibration be handled? Will noise wells be built, and if so how will
they be designed?
10. Will the bus tires be designed to reduce noise/hum?
11. What will happen at the old city works yard at Markham and the rapid transit
corridor? Will it be a park and ride lot?
Will the capital costs (fleet maintenance, GHG, etc.) of the “dog leg” route be accounted
for?

Idea: Bus ticket at meeting to try RT? Try RT at event?

November 4, 2013 - Afternoon Session

Issues/Comments:

ω Letellier option rational.
ω Routes (McGillivray/rail, additional?)
ω Limiting distances (houses).
ω Mitigation (walls), privacy.
ω Park and ride ‘spillover’.
ω people accessing industrial buildings for work.
ω parking problems.
ω Using pathways for cars.
ω Environmental reviews (wildlife, emissions, contamination?).
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ω Open field at Markham?
ω Speeds? Noise? Vibration?
ω Property values?
ω Dog park.
ω Staging.
ω Project timing.

Questions:

1. How close will the rail tracks be to the property lines? Any regulations dealing with
this?
2. How will people on Pembina Highway get to the stations?
3. How will you keep people from parking in the neighborhood to take RT?
4. How will the corridor be designed to avoid vehicles on AT/ped paths?
5. Are there any plans for noise mitigation measures, such as walls, berms, fences, etc.?
6. What about wildlife and natural area? How will this be addressed?
7. What will happen to the old Public Works yard site on Markham? Park and ride lot?
8. What is the noise comparison between busses and trains?
9. How will this affect property lines?
10. What would the construction schedule be? When would the RT corridor be
operational?
11. Would commercial development occur along the RT line in existing residential
areas?
12. What will happen with the dog park? How will this be addressed?

November 5, 2013 - Morning Session

Issues/Comments:

ω New routes? (160?)
ω Could BRT become LRT?
ω Safety barriers? Fencing? Noise?
ω Timing.

Questions:

1. Would there be new transit routes? Would service continue on Pembina Highway?
2. What about LRT? Is the RT corridor designed with this in mind?
3. How many buses would on the RT corridor? How often?
4. How will the RT be enclosed to keep children and people out and safe?
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5. Is the RT corridor alignment “set”? Will other corridors be examined?
6. Will copies of the materials from the meetings be made available?
7. Is there more info on station locations, design, etc?
8. How long is the route?
9. When would construction start? When would the line be operational?
10. What will be the impacts of the RT corridor on lanes and parking to the east of the
rail line?

November 5, 2013 - University of Manitoba Neighbourhood Network

This meeting was hosted by the University of Manitoba.  It is an existing organized group that
meets regularly with the University to discuss development on or near the University Campus.
34 neighbours attended together with three University representatives and three members of
the design team responsible for planning/designing the University southwood lands site.

Questions:

1. Why access U of M at Markham?
2. How will the RT corridor be designed on Markham (ie. on street low speed, high
speed busway)?
3. Why will it take until 2019 to open? Why not faster?
4. Will there still be vehicular access via Markham for condos/residents?
5. How will buffering/screening of Markham condos be addressed?
6. Can there be separate roads for vehicles and transit at Markham?
7. Will there be a BRT stop at Markham and Pembina? Would like to avoid stops due to
noise, disturbance, etc.
8. How will noise be mitigated?
9. How will snow be dealt with? Clearing?
10. How will pedestrians and bikes be accommodated? What about AT and existing
pathways be connected?
11. How far into the campus is the RT planned to go?
12.What vehicles will be allowed on the RT corridor? Just transit vehicles?
13. How will RT corridor planning be integrated with planning of UofM Southwood
lands?

November 6, 2013 - Evening Session

Issues/Comments:

ω Why Markham?
ω Noise/vibration.
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ω Why is the rail being relocated to the west?
ω Train speeds/safety/light.
ω Drainage/smell.
ω What about property value?
ω Cost? Is it worthwhile?
ω Type of wall?
ω Lost bus routes?
ω Isn’t it too ambitious?
ω Is it safe?
ω How frequent are buses?
ω Who will be responsible for damage?
ω Why not the other side?
ω Soil investigation?

Questions:

1. Are the train tracks moving closer to homes from the RT corridor? Why and how can
this be avoided?
2. What about mitigation measures for noise and vibrations; both from rail and RT
corridor? Walls, fences, berms?
3. What about train speeds? Will they slow down?
4. What about property values and the rail and RT corridor? How will this impact us?
5. What about drainage in the rail corridor? This needs to be improved.
6. What about the smell of the buses - what will be done about the fumes?
7. What will the noise mitigation walls look like? What will the design look like?
8. What about light trespass from the stations and the RT corridor to houses?
9. How will pedestrians move to and from the stations without going through
backyards?
10. What about potential train derailments and moving the rail closer to homes to make
room for RT corridor?
11. What about vibration and property damage due to construction, rail operations and
RT operations? Who is responsible?
12. Who pays for the cost of relocating the rail line and cost of RT corridor construction?
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Coding Interests
Active Transportation I’m a cyclist and transit rider

Active Transportation I am an active cyclist and transit rider

Active Transportation I use AT daily

Active Transportation Location of AT for cycling

Active Transportation
Cycle year around, need a alternative to Pembina.  Bike path from Bison Dr to Chevier
must be separate from transit and plowed regularly

Active Transportation I use AT as a primary method of travel

Active Transportation
Pembina underpass is one of the scariest places to bike in town.  Looking forward to
improvement.

Active Transportation Active transportation, bike paths

Active Transportation Cycling/walking should be viable transportation options

Active Transportation AT improvements relating to the project
Active Transportation  I work nearby

Active Transportation Use bike & walking trails in the area
Active Transportation Absence of cycling route along Pembina connecting to Jubilee path

Active Transportation People who use AT frequently are short changed

Active Transportation
A lot of Winnipeg AT infrastructure poorly deals with places where it interfaces with
roads, sidewalks, etc..  I hope it will be done well this time.

Active Transportation
Cyclists should not have to travel miles out of their way to reach their destinations.
Following the route phase 2 takes does not address problems on Pembina HWY.

Active Transportation Cyclist
Active Transportation I often cycle in the area being changed

Active Transportation AT is important to us

Active Transportation Bike form "Planets" to Ray Fennel Park

Active Transportation
Cycling paths are very important, especially connection to GF and U of M from SW
neighbourhood.

Active Transportation Interested in AT improvements

Active Transportation AT route integration
Active Transportation  The existing RT was poorly planned in relation to AT.

Active Transportation Need to improve bike/pedestrian interception at lane stops along Pembina.

Active Transportation People who do the planning don't use AT and should listen to those who do.

Active Transportation Pedestrians passing through our site on N & S side

Active Transportation I support active transpiration
Costs Concerned about a tax dollar

Costs
As overburdened City of WPG taxpayer, wasting money on over budgeted projects
including existing transitways

Costs
Wondering why there is high cost for transit and super transit routes are not
adequate?
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Costs The amount of infrastructure required may prove more costly than the Lettelier or
Pembina option

Costs
This plan too convoluted and too expensive  and too much away from population on
Pembina Hwy.

Costs Money – every major city project lately has exceeded its budget significantly. How can
we prevent this with this project?

Costs Cost to the public

Costs The cost to taxpayers

Dog Park Preserving the dog park

Dog Park Dog park
Dog Park Find a nearby alternative to the Parker Dog Park
Dog Park I live right beside Pembina/Windermere; you’re going to kill our dog park.

Dog Park I go to the dog park EVERYDAY.

Due Diligence I’m interested because there are flaws in projected costs of Phase 1

Due Diligence There is a lack of transit ridership statistics and research to support the forecasted
ridership anticipated from southwest suburbs.

Due Diligence Concern about lack of environmental study RE: Parker lands. Who does this benefit?
Let’s see the study to show this going to truly increase transit ridership.

Due Diligence Lack of studies too many unanswered questions regarding development.

Due Diligence Review route alignment with respect to Hydro fibre cables
General Impacts Because it is going to disrupt my neighborhood

General Impacts TOD is too risky to depend upon its success
General Impacts It will impact our children’s safety (biking across the bus path at intersections)

General Impacts This will affect my life. If we chose the location because there was no transit route on
the street and a quiet back yard. Gone, quiet gone!

General Impacts I live in at Southwood Green Condominiums on Markham and the proposed corridor
would bring buses very close to the house along Markham.

General Impacts System is directly behind my house. Huge transition for us.

General Impacts My concern is barrier concerns along my backyard (Saturn Bay)
General Impacts It directly impacts my quality of life

General Impacts It will impact our home directly

General Interest As a citizen to inform myself
General Interest Interested to see that resources are used in the best way

General Interest Just to stay informed and understand what will be built

General Interest May be a future user of BRT
General Interest To understand the City’s choice of location

General Interest General interest as a transit user.
General Interest Sustainable transportation field of study in school.
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General Interest Technical interest
General Interest This project affects my community.
General Interest Understand active transport plans

General Interest It took forever for my children to ride bus from Chareswood to U of M (over 1hr).
General Interest Wanted to see new plan.

General Interest Interested in City of Winnipeg plans
General Interest Generally interested about this topic

General Interest Concerned about Winnipeg's development
General Interest I’m a student at U of M with a particular interest in planning

General Interest Sensible development of southland (U of M property)

General Opposition Profit for the  few has taken priority over the representation of nature of the many
General Opposition Believer in the importance of open network urban spaces
General Opposition My children use the bus, why would you take them 2 miles off track?
General Opposition There is no reason to have this new project; the service is fine.

General Opposition Because it’s going to lead to more unwanted development in the neighborhood

General Opposition Even in the plan view the absurdity of this proposal is grossly evident
General Opposition Because it impacts on the future of Winnipeg

General Support Was supportive of the project since it began 10 years ago

General Support
 Progressive move to hopefully reduce the amount of vehicular congestion in the
South.

General Support Interested in sustainable transportation. – Live near “for Rouge Yards” which the
success of in some way is hinged to this expansion.

General Support Rapid transit is needed

General Support Want to see a comprehensive RT

General Support Love the 1st stage of Rapid Transit.
General Support I want to see bus transit improved.
General Support About time we have proper public transportation

General Support Looking forward to a better system since '76

General Support I own my Condo suite at Logan on the Red and I take the bus a lot. I like the first phase
of RT

General Support There is a need to provide a rapid transit option for this City
General Support I want to be able to use transit more

General Support Rapid Transit is good for the City
General Support Faster connection to the U of M and downtown
General Support  Anything that lightens the traffic on game days

General Support Rapid transit is a necessary step forward for the City

General Support
Need a viable rapid alternative to private vehicles/a rapid alternative for non-car
owners

Appendix G – Round 1 Open House Respondent Comments – Raw Data

Coding Interests
General Support Transportation system must be developed

General Support
A good transit system is important to the well-being of the entire city and its
inhabitants.

General Support Transit is critical to the City's future vibrancy
General Support RT to U of M is essential

General Support
We use the current bus a few times a week and find the new rapid transit terrific. I see
the need for this expansion; we’ve used the bus trail by the current rapid transit and
love it.

General Support Interested in an expanded transit system in Winnipeg

General Support Want to see my area grow in a positive way

General Support
Strategy that works for a larger part of the City from St. Norbert to Tuxedo, St. James
to U of M, Transcona to Downtown

General Support I want rapid transit to succeed

General Support Improve transit in Winnipeg

General Support RT is 20 years behind schedule here

General Support Wanting the best outcome

General Support Rapid transit is key

General Support I support a Rapid Transit system

General Support Winnipeg needs to be seen as a progressive city, currently is not.

General Support Let's do it right - best-in-class design

General Support Make the route attractive and get the right type of development
Lives Close I live in the area

Lives Close Live very close to the new route
Lives Close We live directly adjacent to this corridor

Lives Close I live by the Corridor

Lives Close Residents close to IG stadium

Lives Close I work at U of M & live by Osborne

Lives Close I live nearby - will use transit & bike connections
Lives Close I live close by

Lives Close Proximity to where I live and work

Other RT Options
There will be a decreased in ridership on Pembina which will hurt our business since
we supply less expensive (I.E. refurbished) equipment and many of our clients ride.

Other RT Options Speeding up route by not going by many potential riders along Pembina. This doesn’t
make any sense. Planner said McGillivray route was not considered, don’t see why not.

Other RT Options Would like to see a transitway similar to Calgary & Edmonton (light rail transit)
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Other RT Options

I always thought light rail was the most effective. BUT can see value in the accessibility
of the bus routes, - I also thought that the Lettelier line would be most efficient. That
too has been tampered with.

Other RT Options I hoped Transitway would be on the alternate Pembina Route

Other RT Options Rerouting the transit corridor

Other RT Options
Don’t like the dog leg at the beginning. I think you should follow the rail Line from the
start.

Other RT Options Cynical about the decision- making process RE: Routing.

Other RT Options Develop Pembina more extensively

Other RT Options Hate where the 2nd stage will be located
Other RT Options Service along Pembina vs Transitway

Other RT Options Poor route selection

Other RT Options Use the existing rail line that parallels with Pembina

Other RT Options
I had hoped phase 2 would be closer to my home because I would have used it if it was
going to shorten my commute. It will pass out community too far West to be much use
for us in old Fort Garry.

Parks/Greenspace I use the greenspace, I enjoy going there

Parks/Greenspace The development of the remaining parks. Save the parks

Parks/Greenspace I do not appreciate getting rid of all the green space

Parks/Greenspace We need to keep existing greenspace within Winnipeg

Parks/Greenspace Protection of green space allowances

Parker Lands Parker green space is precious

Parker Lands Protection of the Parker wetlands & forest area
Parker Lands I live by Parker Woods.

Parker Lands Destruction of Wetlands

Parker Lands

I live near the Parker forest & dog park and would like to see them maintained.  This
route should be along Pembina or the railway tracks not through the forest and
greenspace.

Parker Lands The Parker wetlands are an ecologically sensitive area
Parker Lands I don’t want the Parker Wetlands destroyed

Parker Lands  I don’t believe the transit needs to go through the Parker Wetlands.

Parker Lands

My concern is regarding the rush this project has been handled without proper study
of the impacts on the Parker Wetlands and mostly important the interest behind the
project (such as Gem equity, etc.) It seems to be more important to spend a little less
and destroy our green areas than spend a bit more and consolidate both sides:
City/Transit development and citizens interest/ well being

Parker Lands To see the Parker Area preserved
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Parker Lands
Concerned about Parker Wetlands/ forested areas be preserved as much as possible.
We need to save our green spaces. I am concerned about potentials light/noise impact
for the area. The increased traffic in the area is also concerning.

Parker Lands  Concerned about forest areas North of Parker

Parker Lands Would love to see wetlands untouched
Parker Lands People can relax there. Preserve nature in mid-city.

Parker Lands Because it is ruining a green space used by lots of people and animals

Parker Lands Parker wetlands should be left undisturbed
Parker Lands Loss of Parker Wetlands and Dog Park is a big negative.
Parker Lands Infrastructure of area cannot support development of Parker lands. .

Parker Lands Use Parker wetlands for recreation

Process Poorly coordinated

Process To take pre-emptive action rather than after the fact
Process This project is driven by special interest and shady politics
Process Hoping the political responses does not delay the project

Process When will we find out if there will be anything done to address concerns?

Process Don’t have faith in the City Hall bringing this to a positive outcome

Process Tired of planning serving [?], instead  of vice versa.

Project Benefits The timing and congestion to get to the stadium
Project Benefits To drive less and use my bike more

Project Benefits Climate change

Project Benefits Interested in the City becoming more transit oriented
Project Benefits More efficient transit systems

Project Benefits Big GHG reduction opportunity (transit, bus, walk)

Project Benefits Will help develop under-used land

Project Benefits Access for me as I get older

Project Benefits Need ways to reduce greenhouse gases

Project Benefits Transit oriented development increasing urban density

Project Benefits Need reliable and safe active transport corridors
Project Benefits I want to reduce Winnipeg’s dependence on cars

Project Benefits Faster route to downtown area

Project Benefits Only RT will improve auto congestion
Project Benefits Rapid Transit helps increase density and new developments

Project Benefits Only RT will really create vibrant downtown

Route/Service I want to know how the plans will affect my commute?

Route/Service Bridgewater forest routes

Routing/Service Pembina Hwy(McGill & Windermere) transit service
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Routing/Service Routing of bus routes

Routing/Service Loss of service at Pembina and McGillivray
Routing/Service I am afraid of losing service, glad to see the 160 will continue on Pembina.

Routing/Service Location of proposed routes and effect to bus service for morning commutes

Routing/Service Keep the bus frequency on Pembina since the proposed bus stations are far and
Pembina is near.

Routing/Service The bus service will be all but destroyed for people who live in that corridor between
Osborne and U of M.

Routing/Service Concerned about access to RT

Routing/Service Sunday service is really bad to downtown - will it get better from here (Pembina to
Adamar)?

Routing/Service Replacing routes

Routing/Service
As it is the bus routes & schedule to and from HSC do me no good unless I want to be
murdered @MN waiting for a bus. So any changes to bus routes & accessibility do me
no favors.

Routing/Service Wanted to know how service on Pembina would be affected.

Routing/Service Impacted by the removal of most bus services off of Pembina HWY onto the first phase
of Rapid Transit (North of Jubilee)

Routing/Service Wondering what the planned frequency of service will be?

Specific Impacts How will the Transit planned affect my family in regards to traffic volume, noise,
expropriation and cost?

Specific Impacts The railway tracks CN line that is directly behind my house

Specific Impacts This may lower the cost of real estate due to noise & pollution from the buses
Specific Impacts Impact on my property value

Specific Impacts I don’t want buses rumbling behind my home

Specific Impacts Worried about losing compound space that is required to operate my business
Specific Impacts Vibration damages to my home

Specific Impacts Added vibration causing damage to my property
Specific Impacts Drainage damages to my home

Specific Impacts Water and drainage issues cause by moving tracks

Specific Impacts Increase in noise and vibration from busses, general disruption of a chosen quiet
neighborhood

Specific Impacts I am concerned about flooding in my home

Specific Impacts Impact of noise levels near my house
Specific Impacts Noise from bus route

Specific Impacts Risk of moving train tracks closer to my property

Specific Impacts Noise and safety issues caused by moving train closer to property line

Specific Impacts Concerned about noise, dust & lights. Would like this addressed.
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Specific Impacts The relocation of the train 25’ closer to my yard concerns me for : Noise, vibration,
drainage between my yard and the track.

Specific Impacts
Interested in turnaround for land adjacent to Chevrier Blvd. and Manahan Rd (or
connection of the two).

Specific Impacts Proximity of train to house

Specific Impacts Vibration from train - foundation and other damage

Stations Concerned the new stations are not close to shopping

Stations Location of stations - close to current address in Ft. Richomond.

Stations Proximity of stations to industrial area (Clarence)
Stations More storage for bikes at stations

Stations Concerned the new stations are isolated, would not transfer at night

Traffic Concerned the Beaumont overpass & related road upgrades will increase traffic
through Beaumont and nearby Streets

Traffic Very busy by Windemere and Point Rd going south on Pembina

Traffic I am concerned about increased traffic on Beaumont especially with a K-8 school on
the street.

Traffic Concerned with possible increased traffic and noise in area via- Beaumont

Traffic Traffic

Traffic Traffic has major affect on us

Traffic It will impact our daily commute
Traffic Feedback on traffic impact near Waverley Heights

Traffic The will help alleviate heavy traffic on Pembina
Traffic  I drive on Parker Ave all the time

Traffic Definitely have grade separation over/under Parker Ave

Traffic Are you going to build overpasses on all major roadways?
User I use BRT

User This is my route to/from work

User Plan to use 2nd phase to go to events at IGF and U of M

User Transit is my ride

User Transit rider

User Visit the U of M frequently

User I use the bus in the winter

User I have to use buses regularly
User Avid user of transitway already in place
Other Want to be engaged in the planning and development phases

Other I am co-chair of [WRTC]

Other Will our land be required for the construction of the project?
Other I spoke at the 1st meeting
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Other We are considerably behind in getting this done

Other Attend U of M
Other I’m a tax payer

Other
Wheelchair access to all stations & pathways, true access not just one "cut down" as
an afterthought.

Other The original project 2011 affected my residence (918 Jubilee)

Other Transport Engineering Masters Student
Other U of M Student

Other I hear once the transit goes up 3000 condos will be built

Other There will be no development under the Hydro line to drain the Parker lands
Other I hear that Katz sold our land and that was once City property!!!
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Topic Comment
Active Transportation Please note that raised area of bike lane is dumb at the Osborne Bus. This area is too

high for a person who has a knee replacement, and people on walkers cannot get on the
bus. Buses should be able to be lowered. Also, where you have made new wide cement
pieces at Plaza Drive [the sidewalk] curves, please make the whole curve to
accommodate handicapped people walking with canes and a crosswalk.

Active Transportation Please [ensure] enforcement and that you have policemen on Pembina Highway so that
when people drive on sidewalk they get tickets. The bicycle path should be removed
from Pembina before May so that we do not have problems.

Active Transportation Active transportation routes must keep commuting cyclists in mind.

Active Transportation Make sure switchbacks are included to allow Pembina cyclists to access the Full Yards
Trail.

Active Transportation Put more bike racks at more bus stops so that all buses using the transitway have bike
racks.

Active Transportation Very pleased regarding the proposed active transportation system. We hope the city
will remain committed to clearing said paths on a very regular basis (more than has
been done this year!!).

Active Transportation There should be a pedestrian crossing between Bison and Dartmouth.

Active Transportation Ensure that active transportation routes are designed to provide a natural, continuous
route.

Active Transportation At Pembina and University Crescent, it should be possible to build a two way cycle trail
linking the Bishop Grandin Boulevard across Pembina. Basically, allow a two-way cycle
track on the inside of the bike loop and continue to clog the east side of Pembina by
cutting into the separate islands and crossing through the last separator island back to
the Bishop Grandin Boulevard.

Active Transportation Very pleased that a bike path has been incorporated throughout the corridor.

Active Transportation Would like to see cycling and walking as part of corridor.

Active Transportation Active transportation needs greater separation from buses/trains, especially on bridged
areas. Cyclists do not need another unpleasant bike route.

Active Transportation Ensure maximum connectivity to Waverley, Markham, Pembina, and Bishop Grandin,
with separate pedestrian and bike crossings.

Active Transportation Are best practices [going] to be applied for active transportation path snow storage?
Would be awesome if this was a showcase for winter active transportation
infrastructure!

Active Transportation Add a pedestrian crossing over rail line between Parker and Sobey's.

Active Transportation How is active transportation developed to best-in-class for the FULL ROUTE? Great to
have nice sections but what routes are most commonly traveled, and are they fully
planned (i.e. connections, intersections w/traffic, overpasses)?

Active Transportation The improvement to bike paths needs to be done as soon as possible. The Pembina Hwy
path stops right near Bishop Grandin overpass.

Active Transportation I live in the Beaumont area and bicycle to the west towards Waverley. I would like to
see a cycling crossing adjacent to the pedestrian crossing at the McGillivray Station as
close to Seel as possible and an active transportation route adjacent to the realigned
transit way from Beaumont to Waverley.

Active Transportation Active Transportation: the Chevrier connection - continue proposed pathway along the
proposed transitway. The jog at Chevrier and Hudson is an inconvenience for active
transportation commuters and Chevrier is a heavy use, large vehicle route.
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Active Transportation Active Transportation - I like the tunnel under on/off ramps at Jubilee connection.

Active Transportation Concern for cyclists, is there a way to connect the bike paths along Bishop Grandin to go
right onto the proposed path? How do cyclist get from Chancellor onto proposed path?

Active Transportation Restore the bicycle trail along Kenaston [on the] south side from White Ridge as soon as
possible.

Active Transportation I love the bike path!!!

Active Transportation I like the now pedestrian/bicycling pathways.

Active Transportation [I suggest] safe bicycle storage.

Active Transportation There is] no good safe direct AT from University to downtown. We have to do better on
that!

Active Transportation Cycle commuters unlikely to use 'dogleg' at path; therefore, improve cycle options along
more direct route. For example, construct separate bike lanes (bike boulevard) on
Bishop Grandin, Jubilee, Radisson, or Waller.

Active Transportation The active transportation connection from Hurst (coming from West - Taylor/Sterling
Lyon/Waverley)  seems really circuitous and inconvenient. Could access along west side
of dog park, crossing transitway at McGillivray Station be provided?

Active Transportation I wish the active transportation route could follow the CN tracks because it's more
direct and shorter from downtown. Getting bikes off of Pembina would also make the
drivers happy!

Active Transportation Puzzled by the lack of safe bike route across Bishop Grandin along Pembina. This would
be the preferred route (direct) to the University of Manitoba.

Bus Routing I like the entry into the University of Manitoba property. [You should] look at
developing plaza into a transit hub and make that the turn-around point for routes 75,
76, and 78.

Bus Routing Routes serving Pembina Highway connect with Rapid Transit corridor going north but
going south they terminate at the University of Manitoba. What about parts further
south? [I am] concerned about reduced service on Pembina Highway, [you should]
make sure service (such as 1 bus ever 5 to 10 minutes) continues.

Bus Routing Make sure the bus routes left on Pembina are frequent enough to use, even off rush
hour and beyond the 10pm cut off. The [route] 60 currently has frequent service, [and
service] should be less than 10 minutes. 'Non-frequent' still needs to be less than 30
minutes along Pembina.

Bus Routing I understand the 60 and 160 are to continue along Pembina but hope that the
frequency retains as good as it is at present. I get on at Fletcher and hope that the 60
and 160 come along at different times and not within 5 minutes of each other followed
by a half hour wait for the next one.

Bus Routing Increased frequency of the number 161 bus to accommodate realignment. We currently
receive excellent service along Pembina.

Bus Routing Increased number of 161 route along Pembina (especially in winter).
Bus Routing My concern was addressed as the existing route 160 will continue unchanged i.e.. Run

along Pembina and then from Jubilee to downtown along existing RT line.
Bus Routing I regret the reduction in service that will happen on Pembina. A "high level" is a

misnomer [because] we will lose [routes] numbers 183 and 162, a reduction of 50
percent!

Bus Routing I work downtown and live off Pembina (Nesbitt Bay). I currently have the option of 5
routes - 161, 162, 163, 183, 185. I love the Bus Rapid Transit now because it shaves
about 15 minutes from my daily commute (especially In winter). I'm concerned with
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how this expansion will decrease service to my area (east Fort Garry). I heard that they
plan to increase the number of 161 buses along Pembina, but this will still be less
service than what I currently have. I'm hopeful that service to Pembina will remain
relatively good (especially in winter). I plan to walk home from the Chevrier Station in
summer (when this new Bus Rapid Transit is in place). THANK YOU!!!!

Bus Routing Southpark needs to be widened, as suggested, with a new active transportation route
and on-street parking. There should be bus stops to serve the apartments (not just a
stop at Pembina) as it takes about 6 minutes to walk from the end of Southpark (where I
live) to Pembina. A stop midway between the transitway and Pembina or near the
transitway as buses turn off would be great.

Bus Routing The Pembina route will need greater frequency of route numbers 160 and 60 to provide
good ongoing service. Good "feeder" routes to the transitway will be critical.

Bus Routing Routing needs to be more simplified and regular,  i.e. the 160/162 that run now don't
have synced schedules so you never know how long you may have to wait. I think less
main routes and more feeders would work better (not counting rush hour express
buses).

Bus Routing I wish there were more number 60 buses. As I wait at Alamar South/Pembina and once
counted 12 buses going by before a 160 or 60 stopped, it is frustrating. Some people
can't walk as far as Plaza due to health reasons. That stop is used by many apartment
dwellers.

Bus Routing It is good that the 160 route will be maintained between Jubilee and Bishop Grandin.
Bus Routing Please could you try to get the different bus routes to actually connect efficiently with

the feeder and other routes? For example, only a 10 or 15 minutes wait in a connection
between a bus on Pembina and a bus on Windermere. i.e. Make sure the 160 and 60
connect properly with the 29 (and even the 94!).

Bus Routing Remaining service on Pembina Hwy needs to be improved. My suggestions (1) extend
#99 further south (2) extend #29 further south.

Bus Routing Pembina and McGillivray - Panam Pool by transit tedious. Will "route 80" run all day? 78
Express via transitway potential? New 84/86 routing very useful. Could it run through
Donnelly/Vincent/McGillivray Pl? Jubilee underpass widening very useful, but
Pembina/Point intersection has bad geometry/signal timing. Parking past Point going
NB also bottleneck. These issues negate positive effects of widening if left unresolved.

Cost Spend, spend, spend to make some improvements in design and ugly but expensive is
our solution too often. Can you make it match the standard of Bishop Grandin
Greenway?

Cost What I would like to know: what is the future of the rapid transit corridor going to do
for the future? The final cost of the project is going to be close to the 1 billion dollars for
11 km of transit way (with add-ons). This is why I would like to see the future to see
how much my children are going to live in the future in Winnipeg. It's nice to have, but
can we go into the future with cost burden on our children? I guess my taxes are going
up.

Cost I haven't seen the economics of the venture. I hope this isn't going to be a burden to us
taxpayers for decades. Riders must be wanting this and paying for it.

Dog Park Protect the safety of dogs and the dog park. We need to fence for everyone's
protection.

Dog Park Enshrine existing dog park use even if some of it is not currently on city lands.

Dog Park The dog park must have trees for shade and shrubbery.

Dog Park [The plan] looks good. Perhaps put a 5' fence around the dog park.
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Dog Park We need the dog park.

Dog Park Dog park issue addressed.

Dog Park I hope the city, province and Dillon strongly consider maintaining a dog park near where
one is currently sited in the Parker Lands. It is a great space to have and is well used.
Thank you for the information.

Dog Park I think keeping green spaces in our city would be the wiser way to go, the Brenda Leipsic
Dog Park, green space north of Parker and Dog Park (sadly slotted for development),
and the Parks along the hydro line. The whole remaining Parker wetlands and remaining
Dog Park should be designed as a Public Park/Dog Park.

Dog Park My concern: the dog park stays.

Due Diligence Make sure city owns property it's being build on. For example, the firehall. Get cost of
project before tender. For example, the police station.

Due Diligence Showing people what is planned is not consultation. What are the stats on ridership for
this plan? Is there a projected number based on what is present on lines going
north/south and what is thought will ride on this line? Is there going to be any
investigation to the amount of land swapped for the few acres in the Fort Rouge area? If
this city were really planning would this swap have taken place only to have to pay out
to a developer again for land the city should have known was going to be used or was
under consideration? How much money has been expended to put together this plan
already?

Due Diligence The sole reason to take rapid transit in Toronto is speed; the Toronto Transit
Commission [service] departs every 5 minutes (same is true for Vancouver B-Line, very
close to this Winnipeg proposed Rapid Transit). How do we ensure speed of service for
access bus routes? Not much use taking Rapid Transit if it takes you 40 minutes to get
there. Can the city commit to "no more than 5 minute wait"?  Active Transportation
along Bishop Grandin/Pembina intersection: ensure city plans are completed in
conjunction.

Due Diligence How can you guarantee high frequency of service? What provisions are there for
continued service along Pembina? The electronic scheduling doesn't work now. How is
that going to change?

General Support Congratulations on great work so far.
General Support Looks okay 'as is'.
General Support The functional design appears to have answered questions we had as to whether or not

our property would need to be acquired for the overall project.
General Support The functional design appears to have answered questions we had as to whether or not

our property would need to be acquired for the overall project.
General Support I feel our tenants will benefit from the transit system to travel downtown.
General Support What you have planned out is good the way I see it.
General Support This is a well thought out plan.
General Support The new design of termination at South Park and Markham is great!
General Support It seems very well planned. Any questions we asked were answered to our satisfaction.
General Support Very exciting! Hope this really happens.
General Support Very glad to see Markham not being used, as it should have passed directly beside my

home (Snow Street)!
General Support I am pleased with all the work and thought put into the plan to minimize the negative

effects on our area.
General Support The design is well thought out.
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General Support No specific comments as I do not live in the area and it will have no direct effect on me.
General Support Good overall design.
General Support Overall [I am] impressed with the plan.
General Opposition Just stop with any design. [The] bus runs fine as is. Instead, focus on buses and making

them eco-friendly. First, I suggest considering a sky train down Pembina.
General Opposition I took the bus from Polo Park almost every day to get to the U of M. The ride was always

short and got me to class on time. There is no need to make a rapid transit route when
transit functions as it needs to.

General Opposition I disapprove of the plan that has been drawn. I could not possibly suggest improvement
other than not building this at all.

General Opposition The comment on proposed alignment is an idiotic choice by city officials.

Neighbourhood
Impacts

After experiencing the construction of the Jubilee underpass in 2011 I can not stress
enough how we have to keep traffic flowing at a steady rate. We absolutely have to
maintain two lanes of traffic. Two lanes is already a congestion problem during busy
times. Just imagine what one lane is like. I remember how it was in 2011 when the
traffic backed up to Bishop Grandin for six months. In that period my business dropped
25 percent. We must run this project seven days a week, and 24 hours a day. If we do
not the pain for business will be great. We must work 24 hours a day! We must
maintain two lanes of traffic northbound on Pembina at all times. This can be
accomplished by splitting the southbound lanes to the north. No parking can be allowed
on Pembina at any time during construction. A full scope of work with timelines should
be provided to the public a minimum of a year prior to the commencement of
construction. Construction penalties should be applied if the contractor falls behind.

Neighbourhood
Impacts

Any sound absorption landscaping would be great: trees, shrubs and mulch would help.

Neighbourhood
Impacts

[Is there any] planned housing near the tracks? I wouldn't want to live there (shake,
rattle and roll)!

Neighbourhood
Impacts

I greatly prefer the termination of the route at Markham. It seems to make a lot of
sense for entering into the University of Manitoba (stadium) and [this plan]
incorporates the future development within the old Southwood golf course. This also
seems to mitigate my concern of moving the rail tracks west. The houses south of
Markham, and south of Bison do not have as much space between the rail tracks and
their property line as many of the properties north of Markham. Terminating the route
at Bison would impact the houses south of Markham and south of Bison as the tracks
need a distance to gradually re-sync. My home is just south of Bison with only roughly
50 feet between my property and the rail tracks would have ended up with roughly only
18 feet of space between the tracks and my property, after the 9 meter movement of
the rail tracks west. This is not a lot of space and creates safety concerns as well as noise
concerns. Also unknown is how much impact it may have on my home (foundation,
cracks) from being so much closer to the rail tracks.

Neighbourhood
Impacts

Hurst Way has deteriorated and been redone multiple times in the 17 years I have lived
in the area. I believe this was originally a swamp area. I am not pleased with this plan at
all. The noise and pollution and traffic on my street is very likely to increase and be a
detriment.

Neighbourhood
Impacts

[Have] respect for the area residents with regards to noise and dust.
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Neighbourhood
Impacts

I would like more thought and consideration brought forward regarding sound barrier
north and south Clarence area.

Neighbourhood
Impacts

Anything that can reduce the noise of the buses would be great.

Neighbourhood
Impacts

We have expressed our concerns before but still no plans for a wall or landscaping to
address about concerns about noise and dirt. If our requests are being dismissed why
doesn't the city pay for privacy fencing on our property?? I'm sure it would be much
cheaper.

Neighbourhood
Impacts

My major concern is noise. [Is there] anything that will help noise reduction?

Neighbourhood
Impacts

I am concerned about noise generated by the buses.

Neighbourhood
Impacts

I have inner ear problems and I'm concerned about vibrations and noise. I just moved to
this condo 3 months ago from 1960 St. Mary's Road due to noise and vibrations issues.

Neighbourhood
Impacts

Will there be some sort of noise analysis or a Noise barrier for residential areas?

Neighbourhood
Impacts

[I would appreciate if planners would be] aware that people live along the pathway and
value being able to use their decks and backyards without being on public display.

Neighbourhood
Impacts

Please consider parking on residential streets at the Markham end of the Transitway.

Neighbourhood
Impacts

There may be a residential parking concern since that is the end of the actual south end
of the transit corridor for those not going to the U of M.

Neighbourhood
Impacts

Being a resident of Gull Lake Road I am really concerned about the vibration of the
speeding overloaded train (track) that is being moved 18 to 20 feet towards my house. I
am really not impressed with this project.

Neighbourhood
Impacts

As there are reports recently in news railway has breached safety so many times. I am
really concerned, after the Quebec incident. Track behind the residence carry loaded
tanker cars, speeding many times day in and day out. The vibrations are already
affecting the property. And again due to public moment every day I am concerned
about security also. I have heard about planning to build a sound distracting wall from
the consultant person. Again stopping sunlight and light from east to my property. I am
skeptical about no effects to property as railway tracks moves 20 ft closer to property.
Regards, a concerned resident. Note: Should have a impact session from railway
department also.

Neighbourhood
Impacts

I am concerned about the noise and pollution to my residence. I know I am supposed to
comment on this alignment but I don't think it makes sense. A straight line down
Pembina makes sense. And KEEP GREEN SPACE with this alignment. Keep green space.

Neighbourhood
Impacts

The possible development of the Gem Equities Lands north of Parker Avenue will be
"land locked" with the current proposed alignment of Bus Rapid Transit, and existing
Canadian National Railway at Waverly Street. A more effective connection from these
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residential lands to the Beaumont community should be facilitated as part of this
project with a Grade Separation of a Bus Rapid Transit crossing (over/under) including
an Active Transportation facility. The creation of a 'T' intersection at Georgina St. will
not likely result in a decrease in traffic volumes through the neighborhood and will not
likely create effective traffic calming. The traffic circle/roundabout will do much more to
improve efficiencies in traffic movement, traffic calming and improve traffic safety.

Neighbourhood
Impacts

Safety of the property when the rail track is relocated near the properties. Vibrations on
property feel like earthquake right now. [The vibrations] will increase when moved.

Neighbourhood
Impacts

I like the rail tracks not being moved closer to property south of Markham.

Neighbourhood
Impacts

NOISE: it is significant.

Other I feel the extra walking distance to catch the rapid transit bus will be too far for many of
the elderly populations of our complex. We have enjoyed having the option of getting
the rapid transit  bus on Pembina Highway.

Other What is [the] incentive  to travel with rapid transit versus the current [bus system], if
access to rapid transit (for the vast majority) still requires use of a bus (i.e. Waverly
West, University Heights, Fort Garry, almost all!)? Will "access bus routes" increase in
frequency, timing, and access? I am recently a resident of Toronto, where I exclusively
use rapid transit.

Other I would strongly urge that the proposed 'T' intersection of Georgina St and Parker Ave
not proceed. This introduces unnecessary conflicts as a result of turning movements.
Consideration should be given to creating a roundabout for the connection to Hurst way
at this location or a signalized intersection at an intersection with Beaumont and Parker
Ave ([which could be a] roundabout also?).

Other I am opposed to this project under lines and development oriented transit as opposed
to transit development. Whose interests is it really serving? We have the answer...Do
you? [To] get more votes at the next election from citizens needing a Waverly
underpass or you might be voted out!

Other Make sure that rights of way are left for the extension of Rapid Transit to other areas of
southwest Winnipeg.

Other Highway town houses.

Other I think the transit corridor to the Transcona area should be prioritized as the congestion
in these areas is becoming unreasonable.

Other Suggestion: Before Waverley/Rail grade separation, complete one lower Taylor west of
Waverley. Provide immediate advantages for small dollars.

Other One way [to improve service] is to have the bus run more on Sunday and faster.

Other I really like the improved electronic displays that Winnipeg Transit [has implemented]. I
also use the mobile site to check times/routes all the time. It works well. Keep it up! As
ridership increases I hope that the number of buses increases also, as there is often
standing room only on many Pembina buses currently.

Other There should be no traffic lights as this is just defeating the whole concept of rapid
transit!

Other Better synchronized lights by the city along Pembina could make up for the time lost
stopping for the rapid transit. It's not just on Pembina that we will notice an increase in
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travel time, [we will also notice it] coming from/to our homes, and trying to cross the
'uncontrolled' intersections.

Other My concern [is that there is] no zoning change from industrial.

Other I hope that the rest of the plan closest to the University of Manitoba station can be
completed first. I work at the University of Manitoba and attend bomber games. Using
the bus is of great interest to me.

Park and Ride Parking lots will fill early for park and ride and will substitute a parking pass for
students.

Park and Ride Without a park and ride people are likely to park on the residential streets.

Park and Ride Could a Park + Ride be established around IKEA? This would be a convenience for
students and workers who work in the area.

Park and Ride Seven stations but only two park and rides. So, where do you expect the ridership to
come from? Let's improve this aspect. [On the] corner of Chancellor and Pembina (old
dog pound) was supposed to be used for this, wasn't it? [I] insist that you reconsider
this corner.

Park and Ride There is a definite lack of Park+Rides. How are people supposed to get to the transitway
without a place to park their cars?

Park and Ride Park and Ride at Seasons of Tuxedo/IKEA and easy transit connection to rapid transit.
This would make use of Rapid Transit to the University of Manitoba much easier for the
residents of Charleswood.

Park and Ride There needs to be some thought [put] into Parking concerns around the Markham area.
There was a small amount of land for Park+Ride.

Parker Lands I have concerns about Parker Area. What about hydrolines? What about private
property?

Parker Lands At what point did the Parker Land designated as park by the province become private
land and under who's authority? This route accommodates the development of this
park land area. It's just wrong!

Parker Lands This would be a convenience for students and workers who work in the area of the city,
and for University students coming from the area west of the city. I often feel that the
city is not as forward thinking as they might be, so please plan for the future as well. We
do not see any planning for natural areas in the Parks Lands. If not, why not?

Parker Lands I do not think the Parker Street alignment is the better route. The distance away from
Pembina makes little sense, notwithstanding the mitigation of feeder bus routing.

Parks / Green Space Commit to ensuring green space around pond and south of Rapid Transit along Parker.

Parks / Green Space Parker Street Forest must be protected.

Parks / Green Space The community garden near McGillivray should be accommodated in some manner.
Otherwise it looks great.

Parks / Green Space All is well. I am looking forward to seeing landscape design. Please include trees on
eastside of transitway.

Parks / Green Space My concern is to have enough green space.

Parks / Green Space There are a number of community gardens in this area which help give some sense of
community. I would hate to  lose the garden, or have a pathway too close to the garden.
Also, [I have] some concern with the pathway too close to the back lanes and backyards.
We all park there and I would hate to see increased vandalism occur. Will there be "tree
plantings" between path and property to maintain privacy.
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Topic Comment
Parks / Green Space Keep wetlands as natural area.

Process Are residents going to be kept up to date in construction?
Process [I suggest] meetings with individuals directly.

Process Please please get the CORRECT FACTS to the people NOT GIVEN the truth by the
wetlands group!

Process Where are the post-it notes for the maps? Don't you want to visually see where the
concerns are?

Process [I have] serious concerns. First, a high percentage of English as a Second Language
families will not be able to read and understand the information. As well, they will not
voice concerns because they lack the English to articulate their ideas.

Process [The plan is] dangerous for kids. [The planned] Bonnycastle school expansion plus
increased traffic in our area causes concerns about extra pressured on Waverley
Heights.

Process The information was clear and concise but lacking in student consideration [for parking
lots].

Process I just want this project to be completed. It is too much time, just do it.

Process This all seems like everything has been planned out. I don't think any comment or
feedback will do much to change any plans. Too bad!

Process We should have had rapid transit years ago, before the number of cars increased. Now
keep going and make it happen.

Process Please put this construction in some priority. Get it done soon. We have been promised
this rapid transit for 40+ years.

Process There should be two functional design options.

Process Looks like decision was already made. No community member in attendance is happy
here.

Process An impact session should be organized by the Canadian National railway also before this
plan is implemented.

Route [I am] not convinced the dog leg is the best route.
Route The southpark road extension further divides natural area of Southwood Lands and

should not. An extension road should be south of Markham on smaller land parcel.
Route And what about relocating the Letellier rail traffic, as originally intended? What else

could we do with $600 million?
Route City Council should reconsider the dog-leg option: it serves who? Students north will

choose routes down Pembina such as 160, 161, particularly if stops remain. Similar time
spent on Pembina will equal out extra distance spent on dog leg. The University of
Manitoba is the biggest constituency! Future prospects for the dollars for new
development are simply hard to envision.

Route Finally, Pembina Highway, Bishop Grandin, Waverley and Kenaston are the most
overcrowded with long line ups and traffic tie ups. The proposed connections to
Pembina near the University of Manitoba will only aggravate a bad situation. Revisit the
design.

Route The University of Manitoba access addressed.

Route Very happy to see the Markham was not chosen as the entrance into the University
grounds.

Route I am not a fan of this alignment. The functional design is good for this alignment.
Thorough work.
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Route I insist that you report my strong opposition to the Park route, and equally strong

support for the original Letellier subdivision route.
Route I think the Southpark Drive idea might be better than the Markham.

Route My concerns seem to have been addressed as long as it's kept off Markham.

Route The proposed alignment is to serve not the transit riders, but the developers who will
stand to benefit. This project should be called a development project, that is really what
the maps, boards and talking heads from Dillon, Landmark and the Winnipeg Transit are
saying. The rapid transit corridor should be down Letellier line or Pembina Hwy where
people are now. By running the rapid transit corridor away from Pembina this will draw
business away from Pembina and lower the value of the Pembina Highway strip. This
scheme is nothing but a way for Sam Katz to help his development friends, that's it. This
is apparently going to cost $6 million. There is always some unknown costs that will
drive the cost up and up and for 7 km it will cost close to $100 million/km. This money
could go to other things like road maintenance and looking after the homeless.

Route [The proposed] route is not convenient for accessing commercial but good for getting
there.

Route It is hard to justify the southwest alignment given it will be bordered by industrial lands,
dog park, and park 'n' rides. The benefits don't seem to outweigh the damage to
business along Pembina unless there is a lot of ridership from the industrial community.

Route I think this is too costly for a bus route, when it is only a 5 day week transportation.
Pembina Highway will have poor service as it is now for regular stops.

Route My opinion is the railway track along Pembina need to be moved out of the city. Transit
needs to run along Pembina. You need to eliminate the Parklands dog leg.

Route Need to accommodate the future extension of Sterling Lyon to Pembina Highway.

Route Change the Parker Route to the route down or beside the railroad track.

Route Just make sure the people along University Crescent and Pembina between Phase 1
rapid transit and University Crescent are not screwed.

Route This route is only a shorter financial solution for a project that really in the long-term
should have been built down a railway right of way. Along Pembina Highway, sometime
in the future, the more direct route will prove to be a better solution. More density on
the existing route would support the existing population and economy.

Route I think the rapid transit line should run along the railway track or have a designated bus
lane on Pembina during rush hour traffic.

Route It the answer is to respond to "along this alignment" then there is nothing constructive I
can provide. If the question included alternative routes than I could provide a
meaningful opinion.

Route Do not put an intersection at South Park Drive, put an overpass "over" Pembina
Highway.

Route The southpark route between the transitway and Pembina needs improvements and
stops.

Route I wish to stress the need to get traffic from Waverley and Sterling Lyon to Pembina and
Jubilee. It would quickly become a preferred route.

Route Everything I have learned about this alignment has since confirmed my original dislike of
the alignment. The costs for this alignment has gone to within $100 million of going on
the rail line, so it's best to go along the rail line.

Route Provide an automatic connection at Sterling Lyon and Waverley to Pembina near Jubilee
(reduced residential traffic). The proposed grade separation at Waverley and the
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Canadian National Railway would work, if Taylor to Pembina/Stafford was developed.

Route You are decreasing property values with additional traffic in a quiet, residential area
(e.g. At Somerville station). Pembina Highway plan made much more sense.

Route You need to move the whole project to the Letellier line instead of disrupting a whole
neighbourhood and green space. With this plan (no idea of ridership) there is next to no
(only 2) buses running along Pembina for businesses and where it is mostly used.

Route There is already infrastructure in place at Pembina and University Crescent with bus
priority, traffic signals, bus loop, etc. Earl's is not closed: a big station could be built at
that location and route buses down University Crescent on a bus priority during peak
hours just as they do for Bomber games. With properly controlled lights this could be a
doable alternative.

Route Proposed routing has no service the entire length of Pembina. i.e. From Jubilee to St.
Norbert's. Stations should be protected from the wind/cold. E.g. Osborne Station,
overhead heaters aren't warm enough, and you have a wind tunnel sometimes.

Safety I have concern about the construction vehicles in the area. Are my kids safe?
Safety I like the idea of South Park station over Markham.

Safety [I am] concerned about the bus stop too close to Markham and Pembina. Dangerous
pedestrian intersection because of the large angle of the intersection. [This may be a]
safety and noise issue (noise for Southwood residents).

Safety There is a huge safety issue for children who are east of the railway tracks. It would be
much safer to move the route onto Pembina Highway.

Signals Just glad to see something like this moving forward. And hope features like grade
separation/bridges are not compromised with further signalized major intersections.

Stations In the dome across there should be sitting areas to get out of the cold.
Stations Are the bus shelters going to be heated and warm enough?

Stations Bus staging at Investors Group Field for events and games [should be] on the north side
of the stadium. Please keep this holding/staging area to an absolute minimum area to
reduce the footprint of parking in what should be more green space and mixed use. Is it
possible to have a holding area for buses at the sugarbeet area or maintain it as is (i.e.
along University Crescent and/or Chancellor Matheson).

Stations Chevrier and Clarence stations too close together. [You can] save on costs by combining
regardless of park/ride reasoning.

Stations [Ensure] adequate parking at stations.

Stations Don't build bus parking lots on Southwood used for just twelve events per year!

Stations I hope the proposed transit terminal adjacent to the Investors Group Field property will
be completed sooner rather than later.

Stations Reduce the number of stations [because] a few are only a few blocks apart (4 between
Chevrier and Clarence). Bring the local buses or local section of a Rapid Transit route to
one station, and  add "passing lanes" at stations to allow Super Express Rapid Transit
routes to bypass regular Rapid Transit routes that stop at every stations.

Stations Please make shelters to protect people from the cold winter wind.

Stations Please ensure that bus shelters are functional and warm in winter (and cleared
regularly).  The latter is not the case at present.

Stations The University of Manitoba terminus must serve the vast majority of users, students,
and staff, not the stadium. The ecological integrity of Southwood must be preserved.
Please provide heated shelters. Transit Oriented Development is great - must follow
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through.

Traffic Still concerned with pedestrian traffic at intersections like at Chancellor (near
Bonnycastle school). I still think traffic being stopped by even more lights will back up
Pembina even more, when Pembina is already bumper to bumper the majority time in
rush hours.

Traffic I'm concerned about the extra bus traffic causing delays especially down Pembina due
to transit priority signals during peak traffic hours.

Traffic I had hoped this project would have included a more ambitious plan to connect John
Hurst Way to the Jubilee/Pembina interchange for vehicular traffic. This would have
created a "natural" route for traffic. The existing traffic on Beaumont is way too high for
a residential neighbourhood. The plans for the second phase of Rapid Transit are to be
commended for the various grade separated crossings and active transportation paths -
well done.

Traffic I think curbing the flow-through traffic through Beaumont is good.

Traffic Jubilee underpass must have two lanes of traffic at all times or business will be very
negatively impacted. One of the lanes on the southbound side must be used for
northbound traffic.
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RECORD OF MEETING

Title: Adjacent Residents Follow-up Meeting

Date of
Meeting:

June 23, 2014

Time: 5:00PM-6:00PM

Location: Dillon Consulting Offices

In Attendance: Adjacent Home Owners, W.Side Letellier Corridor and South of Bishop Grandin
Brendan Salakoh, Dillon Consulting
Donovan Toews, Landmark Planning
Julia Toews, Landmark Planning

Item Description Action By

Appendix K – Adjacent Residents Follow-up Meeting Notes

1. Introductions and Project Overview

Introductions were made and DT explained the reason for meeting:
Some homeowners were still concerned about the rail relocation, so the
project team was asked to provide further information.

DT explained that the project team is working to minimize the impact
of the project by considering feedback and adjusting the rail relocation
accordingly.

DT explained the current and proposed transit pathway, and a cross-
section diagram which now included dimensions for clarity. The tracks
will now be located 18.7 feet closer to the property line, instead of 25
feet closer as presented earlier. The distance from a house to its rear
property line ranges from 54.1 feet to 97.4 feet, such that most homes
along the length will be approximately 100 feet from the centre of the
newly located rail line.
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2. General Questions - Impact, Construction

Q: The project is being discussed in the news again. Wasn’t council’s
decision final?

A: While Council has already made the decision to go ahead with this
alignment, there are on-going items to discuss as the project moves
forward, and council advised the project team to continue ongoing
dialogue.

Q: How long will construction last?

A: Four construction seasons from 2016 to 2019, with a few months of
soft training pushing the inservice date to 2020.

Q: How many houses are affected?

A: Approximately 100 houses are directly adjacent to the Letellier
corridor.

Q: Was moving the rail line easterly, and building the transit way
westerly ever considered?

A: Under that scenario, the busses would need to cross the rail line
within a tight corridor. An at-grade crossing of the rail line was not
suitable/feasible.

Q: Are there any rules regarding the distance between rail lines and
houses?

A: Not for existing houses, although guidelines exist for new
subdivisions.

Q: Will homes need to be expropriated? Will the City buy my property?

A: No land is required from these adjacent properties. City policy only
allows for expropriation where land is physically required to make the
project viable.

Q: Are there plans for Park-and-Ride at the corner of Markham Road
and the planned transit way?

A: No.
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3. Specific Questions - Construction Variables

Q: Would the hydro distribution lines be moved underground?

A: Yes, the hydro distribution lines south of Bishop Grandin (along the
letellier corridor) would be relocated underground. Once relocated, the
transitway could be constructed.

Q: Would a new bridge be built over Bishop Grandin for the rail line?

A: Yes, and the existing rail would be modified to accommodate the
transitway.

Q: Would any South Park Drive apartments be torn down?

A: No.

Q: South Park Drive acts as a one-way when cars are parked. Often, the
snow is not plowed and so the street narrows – is it wide enough to
accommodate transit?

A: The right-of-way is wide enough, however the pavement must be
widened.

Q: Would the multi-use path be 4.5 metres wide?

A: Yes, shared between cyclists and pedestrians.

4. Noise and Vibrations

Q: The trains shake the ground currently, at 50 feet away. I am
concerned this will amplify if the rail moves closer to my house.

A: Relocating the train would create an opportunity to build a new,
continuously-welded rail, that would eliminate the seams that cause
harsh ‘clicking’ and increased vibration. A new base (ballast) will also
be installed. The project team is fairly confident that vibration and noise
would be reduced this way.

A video was presented that helped illustrate the difference in noise and
vibration levels of a continuously-welded rail and an old rail with
seams/joints.
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5 Noise Wall

DT explained that the project team is committed to designing, pricing
and including a concrete noise attenuation wall in the functional design.

Q: How tall would the wall be?

A: The ultimate height has not yet been established, however it would
be a minimum of 10 feet.

Q: Where would the wall be located?

A: Most likely just past the rear property line of adjacent homes

Someone noted the possible danger of a dead zone between the wall and
the existing fences.

Q: Would the wall continue south of Markham Road?

A: Yes, it would be extended as far south as the proposed rail
relocation.
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6. Other - Drainage, Risk

Q: Will inadequate drainage be addressed?

A: Yes. Drainage will be improved as a result of this project.

Q: I am concerned that with a closer rail, the risk of damage due to
derailment will increase.

A: CN can legally relocate their rail line anywhere within their right-of-
way. With a new, improved railbed there would be less swaying of the
train itself, which would decrease the likelihood of a derailment.

Participant comment: Train speeds have been noticeably slower.

Q: I am concerned about how my property value would be affected.

A: For existing homeowners, a closer relocation may appear as a
devaluation. For a new buyer, a direct bus route and new pedestrian
path is likely to be very attractive. DT cited relevant research that
illustrates property values generally do not change even with the
introduction of adjacent infrastructure such as transmission towers.

Q: Will the city be responsible for any loss in market value?

A: No, the city does not compensate for loss or perceived loss of
property value.

6 Next Steps

DT advised that attendees could contact Dillon, Landmark or Winnipeg
Transit representatives at any time as the project moves forward.

Recorded by:  Julia Toews

June 23, 2014
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RECORD OF MEETING

Title: Adjacent Residents Follow-up Meeting

Date of
Meeting:

June 23, 2014

Time: 7:00-8:30PM

Location: Dillon Consulting Offices

In Attendance: Adjacent Home Owners, West Side of Letellier Corridor and South of Bishop Grandin
Brendan Salakoh, Dillon Consulting
Donovan Toews, Landmark Planning
Julia Toews, Landmark Planning

Item Description Action By

1. Introductions and Project Overview

Introductions were made and DT explained the reason for meeting:
Some home owners were still concerned about the rail relocation, so the
project team was asked to provide further information.

DT explained that the project team is working to minimize the impact
of the rail relocation by considering feedback and adjusting the project
accordingly.

DT explained the current and proposed transit pathway, and a cross-
section diagram which now included dimensions for clarity. The tracks
will now be located 18.7 feet further west from the existing tracks,
instead of 25 feet as presented earlier. The distance from a house to its
rear property line ranges from 54.1 feet to 97.4 feet, such that most
homes along the length will be approximately 100 feet from the centre
of the newly located rail line.

DT to email
a copy of
meeting

notes and a
link to
cross-

section
diagram
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2. General Questions

Q: How would the relocated rail line cross Bishop Grandin?
A: A new bridge would be built for the rail line, so that the existing rail
bridge could be upgraded to accommodate the transitway.

Q: Where would the transitway cross the rail line?
A: At a tunnel located just south of Chevrier Boulevard, and at the Wye
tracks via two transitway underpasses.

Q: When would construction begin?
A:. Four construction seasons from 2016 to 2019, with a few months of
soft training pushing the in service date to 2020.

Q: Would route numbers continue to be on transit busses?
A: Yes.

Q: How can we stay informed?
A: You can contact Winnipeg Transit by telephone or continue to visit
the Winnipeg Transit website for updates.

3. Noise and Vibration

DT addressed the concern about noise and vibrations from train
movement including:

- The railway would be relocated 18.7 feet closer, instead of 25 feet.
- The new rail would include a new base and would be continuously

welded, eliminating seams that currently cause substantial noise and
vibration.

- A concrete noise wall would be constructed to help further mitigate
noise impacts.

Q: How can you be sure the vibrations will decrease? Has any data been
collected?

A: Winnipeg Transit has made an educated estimate based on both
research and knowledge of current practices. Conducting a pre-
inspection of the disturbance levels in each house is being examined as
a possible addition to the construction contract requirements.

Q: Describe a noise wall - how close to my property line would it be?
A: The noise wall would be concrete, and a minimum of 10 feet tall.

Distance from the property line is undetermined.
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4. Noise Wall

A number of residents indicated in the meeting a preference that the noise
wall be “wrapped around” at the ends to prevent strangers from accessing
the area between the noise wall and their fences.  This construction
concept would require the wall to be located along the rear property lines
of residences so that the side-yard fences could properly tie in to  the new
wall and that access could be maintained to the existing feedermain that
lies just east of the rear property line of the residences.

Q: The wall would be 10 feet high?
A: That is the minimum requirement, however the height is undetermined

at this time. A participant suggested that the noise wall be constructed
as deep as possible to help block vibrations.

Q: Has a noise wall been constructed before? How can you know it will be
effective?

A: Noise walls have been constructed in the city of Winnipeg for prior
projects and are demonstrated to be effective.

DT played a short video clip demonstrating the difference in sound and
vibration between a jointed rail and a continuously welded rail.

Other comments included:
Vibration and noise disturbances decrease as train speed decreases.
Concern for possible danger of a dead zone between the wall and the fences
of existing residences.
A noise wall must be constructed if the project proceeds.
DT clarified there would only be one wall on the west side of the rail
corridor.
Four participants suggested constructing a noise wall right along the
property line, so homeowners may use it as a fence.
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5. Other

Q: Will I lose property?
A: No.

Q: I am concerned about how my property value would be affected.
A: For existing homeowners, a closer relocation may appear as
devaluation. For a new buyer, a direct bus route and new pedestrian
path is likely to be very attractive. Research has demonstrated that
homes along similar linear projects showed no change in property value
after 10 years.

There was concern about the loss of trees to accommodate the noise wall.
DT indicated that the landscape architect on the team will need to take this
into consideration.

Q: How will access to homes be affected during construction?
A: Access must be available to each house throughout construction.

DT clarified that only four bus routes use the transit way, passing every
three minutes during peak times.

Q: Will electric busses be used?
A: Most or all busses will be diesel although Winnipeg Transit is
exploring the use of electric buses on the system. There was some
concern regarding the smell of diesel fumes.

Q: Will there be bright lights along the transitway?
A: There will be lighting at stations and lights along the transitway.
Station lighting will be ‘full-cut off’ lighting, as to minimize light
pollution.

6. Next Steps

DT re-iterated project timelines and reminded participants that they can
continue to contact Winnipeg Transit or the project team
representatives for any updates or questions that arise.

Recorded by:  Julia Toews

June 23, 2014
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