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INTRODUCTION

Background

In September 2024 the Government of Alberta initiated an alternative alignments assessment for the Calgary Green Line Light
Rail Transit (LRT) project, specifically for the segment that runs through downtown Calgary.

The alignments will consider:
e Construction costs, including, where possible, options to minimize throwaway costs from the current Green Line LRT
project alignment.
e Impacts on ridership and operations of the Green Line, Red line, and Blue Line.
*  Impacts to pedestrian and vehicular traffic.
* Impacts to existing downtown infrastructure, including the Plus 15 pedway network.
*  Potential stakeholder considerations with an at-grade or elevated alignment.
* Interactions with the CPKC rail line.

This document provides an alternative alignments assessment to determine feasible downtown at-grade or elevated Green Line
connections to the Green Line alignment east of the Elbow River to Shepard.

The alternative alignments assessment includes an initial feasibility analysis for multiple evaluated options, an evaluation criteria
assessment and summary for three LRT alighment options downtown, cost estimates for these three options to connect to
Shepard and to Seton, ridership analysis of the three downtown options connecting to Shepard, and visualization of the proposed
LRT stations.

Project Study Area

The project study area for this alternative alignments assessment focuses on Downtown Calgary bounded by the Elbow River to
the east and the Bow River to the north. Outcomes of this study would integrate with work previously completed for the Green
Line LRT project east of the Elbow River to Shephard. In developing alignment alternatives for this study, the Project Team
conducted a document review of previous studies, plans and drawings for the Green Line LRT Stage 1 Project and assessed the
previously preferred alignment tunnel option through downtown Calgary. The Stage 1 Green Line LRT project map is shown in
Figure 1.
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Figure 1: Project Location Map
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Purpose and Need

This Alternative Alignments Assessment sought to identify alternative Green Line LRT project alignments beginning just east of
the Elbow River and ending with potential station areas south of the Bow River. The analyzed alternatives were developed in line
with the following project goals:

e Ease of passenger transfers to/from Red Line and Blue line

e Pedestrian connectivity to the future Grand Central Station and Calgary’s Arena Entertainment District

e Connection to the Phase 1 previously developed Green Line alighment east of the Elbow River to Shepard

e Compatibility with a vision for expansion north of the Bow River

e Reduction of construction costs, where possible, with options to minimize throwaway costs from the Green Line LRT

project tunneled alignment
e Technical feasibility

Alternative Alignment Assessment Methodology

The AECOM team started their analysis by completing an extensive data collection of previously completed work for the Green
Line LRT project and evaluating possible alignments for the Green Line LRT in Downtown Calgary that would meet the project
goals. Engagement with City of Calgary and Green Line LRT project staff was conducted during a development and optioneering
period that occurred in the following steps:
1. Previous plans and document review
2. High level option development
3. Evaluation and collaboration with City of Calgary and Green Line LRT project staff
a. Option elimination via “fatal flaw” screening
4. Retained option refinement and development with stakeholders
a. Options engineering evaluation
b. Option evaluation criteria assessment
c. Options development of costs
5. Final report and engineering drawings

The following sections provide overview and discussion on all options developed, eliminated, and retained to final evaluation and
conceptual drawings.
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OPTION DEVELOPMENT AND EVALUATION

This section outlines and provides a description of the Alternative Alignments Assessment process. This step utilized “blue sky”
thinking and knowledge gained from previously developed plans to develop a universe of options for the downtown study area
consistent with the task goals while attempting to capitalize on works already conducted and/or enabling projects soon to be
underway.

Options Considered

The conceptual options included a variety of grade-separated and at-grade LRT configurations. Key elements present in all options
included an origin point east of the Elbow River, connection to the proposed Grand Central Station, and a station area in
proximity to the Red Line and Blue Line downtown stations. The conceptual options were analyzed using a high-level fatal flaw
evaluation. Based on the results of the fatal flaw analysis options were either retained or eliminated from further evaluation.

Table 1 includes all options evaluated and a summary for retention or elimination. Additional option details and evaluation can be
found in Appendix 7 Options Eliminated.

Table 1: Options Considered

Options
Reviewed

Criteria for Elimination

Description

Option 1A | At grade on 11th or 12th Avenue and 2nd or 3rd Requires grade separation under CPKC > 1 kilometer
and 1B Street SW — end at Eau Claire (km)
Required substantial Traffic impacts on 11th Avenue
Option 2A Elevated on 11th or 12th Avenue and 6th Street SW | or 12th Avenue — Modified option for 10th Avenue
and added 2nd St SW and 1st St SW
Ootion 2B At grade/elevated on 11th Avenue or 12th Avenue Impacts to 11th Avenue and 12th Avenue and to
P and 6th Street SW north/south traffic caused by Green Line at grade
Running th h Ingl i
. At grade on 9th Avenue and 2nd (or 3rd) Street SW unning through Ing ew.ood Communlty and .
Option 3 . Red/Blue at-grade crossing unfeasible due to impacts
—end at Eau Claire - .
to existing operations
. At grade on 12th Street SE and 9th Avenue- end at | Running through Inglewood Community and impacts
Option 4 . . . .
7th Avenue to Red Line and Blue Line by ending east of city hall
Option 5A Elevated west of Elbow River — end at 3rd Street SE | Impacts to Red Line and Blue Line by ending east of
and 5B (City Hall) city hall
. Underpass at 6th Street SE and at-grade City Hall Impacts to Red Line and Blue Line by ending east of
Option 6A . .
station — end at 7th Avenue city hall
. Underpass at 6th Street SE and elevated City Hall Impacts to Red Line and Blue Line by ending east of
Option 6B . .
station — end at 7th Avenue city hall
. Green Line interline with Red Line using existing Red/Blue interconnection unfeasible because of
Option 7 . . .
tunnel difference voltage with Green Line
Uncertainty of Green Line Grand Central Station
. . integration with high-speed rail (HSR). Impacts to
Pl L P |
Option 8 enary/Liricon Proposa Canadian Pacific Kansas City (CPKC) railway right-of-
way and does not provide connectivity to downtown.

Retained Options

Option 2A was modified to become three different elevated alignments to further evaluation. In order to minimize the traffic

impacts along 11th Avenue or 12th Avenue, the Green Line LRT alignment was moved from originating on 11th Avenue to 10th

Avenue. Electrical transmission lines along the north side of 10th Avenue were relocated to underground which allowed
adequate horizontal clearance for the elevated alighment. The following section provides details on the remaining options,
engineering characteristics, conceptual architectural design, and inventory of potential impacts.
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RETAINED OPTION REFINEMENT AND EVALUATION

This section provides details on the three options developed from the modified Option 2A.

Overview of Retained Options

Originating just east of the Elbow River, each option would serve the proposed Green Line portion of the Grand Central Station
just west of the Elbow River and offer future connection to HSR and commuter rail. Traveling east to west, each option would use
10th Avenue before turning north at three distinct locations, 1st Street SE, 2nd Street SW, and 6th Street SW. Table 2 describes
these option details.

Table 2: Options Detail

Option Name Alignment # of Stations Guideway
1 Street SE Option 10th Avenue and 1st Street SE 1.8 km 3 Elevated
2 Street SW Option | 10th Avenue and 2nd Street SW 2.9km 4 Elevated
6 Street SW Option | 10th Avenue and 6th Street SW 4 km 4 Elevated

Figure 2: Remaining Options Map

. . 9a
Grand Cortral Station

LEGEND:
@ LRT Elevated 6 5t SW Elevated 2 5t SW Elevated

() Elevated Stations Station Station
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Potential for Phasing

To further evaluate option feasibility, each of these three options have been divided into three segments for consideration of
phased implementation. Future design work could complete a detailed analysis on tail tracks, crossovers, service impacts, etc.

Figure 3: Remaining Options Phasing Map

I
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Bow River
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L
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LEGEND: N
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*Service for 10th Avenue Segment for the 1st St SE Option will terminate at Grand Central Station

Engineering and Design Characteristics

Conceptual analysis was completed for the three retained options to determine feasibility and understand the high-level impacts
of each. Each retained option proposes an elevated guideway with elevated station areas. The proposed typical LRT elevated
guideway structure would be 10.15 meters wide except at station areas. The guideway includes an emergency walkway on both
sides of the track and direct fixation trackwork for the entire length of the elevated structure. Special trackwork was not included
in this analysis, and adjustments to both horizontal and vertical geometry are anticipated in the future to accommodate any
special trackwork.

Proposed elevated guideways and station areas are anticipated to cross over or integrate the Calgary Plus-15 network in the
downtown area. The Plus-15 pedway network is a series of pedestrian bridges and pathways connecting numerous buildings in
downtown Calgary. The network provides climate and access-controlled pedestrian travel.

The proposed conceptual analysis assumes a center-running pier or straddle bents, where needed. No structural analysis was
completed at this phase of the project; the locations and sizes of the columns are representative only and subject to change. The
columns are assumed to land on a center median for the center piers or on the side of the travel lanes for the straddle bent
locations. Straddle bent columns may remove or reduce on-street parking and/or reduce the width of the sidewalks at those
locations, as shown in Figure 4 and Figure 5.

The conceptual analysis completed only accounts for existing conditions, future conditions are not analyzed for impact reduction
or document impacts t this phase. A detailed constructability review has not been completed for the conceptual analysis. The
indirect impacts to adjacent properties have not been examined in detail.

Key assumptions for each engineering discipline are included in the Engineering Report on Appendix 1 Engineering Report and
Roll Plots. A full discussion of study limitations for the conceptual analysis completed can also be found on Appendix 1
Engineering Report and Roll Plots.
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Figure 4: Elevated Guideway Typical Section — Center-Running Pier
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All station areas are proposed as elevated stations within the existing right-of-way (ROW), with exceptions for some vertical
circulation elements (VCE), as shown in Appendix 8 Vertical Circulation Elements locations. Future design progression might
increase ROW impacts as more details are determined for potentially mechanical, equipment rooms, etc. The locations of the VCE
are dependent on available ROW at each location, in some cases VCEs have been placed in private property where an existing
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building would not be impacted (open space, parking areas, plazas, etc). In cases where no location exists without existing
building impacts, VCE were placed in the public ROW, but may land in parking areas, medians or sidewalks. All critical systems
rooms would be located interior to stations. Should a preferred option progress in design, evaluation of VCE location should re-
assessed to minimize potential impacts.

Platforms are assumed to be 135 meters long and 9 meters wide center loading platforms. Side-loading platforms can be
evaluated in future detailed design phases. To the extent possible, stations have been designed to minimize the need for
allocation of additional ROW and disruption to neighboring buildings. Should a preferred option progress in design, future
analysis should explore reduction of station width feasibility.

Stations assume a mezzanine level to facilitate the pedestrian access to the ground level as well as integration with existing Plus-
15 structures. Should a preferred option progress in design, studies should be considered to enhance pedestrian connectivity in
the Plus 15 network to proposed LRT stations. At station locations straddle bents are assumed, as shown in Figure 6. For more
information on the station design and evaluation process, please see Appendix 3 Stations and Urban Integration Design Options.
All renderings are subject to value engineering.

Elevated LRT stations offer several security benefits. Firstly, their height and visibility can act as a deterrent to criminal activities,
as potential offenders are less likely to commit crimes in areas that are easily observable from multiple vantage points.
Additionally, elevated stations often have fewer access points, making it easier to monitor and control entry and exit, thus
enhancing overall security. The design of these stations can also incorporate advanced surveillance systems, such as CCTV
cameras, which can cover a wide area and provide real-time monitoring to security personnel. Furthermore, the elevated nature
of these stations can facilitate better lighting, reducing dark spots where criminal activities might occur, thereby increasing the
safety of passengers.

However, there are also issues associated with the security of elevated LRT stations. One significant challenge is the potential for
increased vulnerability to external threats, such as vandalism, due to their prominent and accessible structure. Elevated stations
can also pose evacuation challenges in case of emergencies, as passengers may have limited escape routes, which can lead to
congestion and panic. Additionally, maintaining security equipment, such as cameras and lighting, can be more complex and
costly due to the station's height and exposure to weather conditions.

Figure 6: Typical section central platform — elevated station with mezzanine, side stairs core, and side piers structure

Page | 13



Calgary Green Line Alternative Alignments Assessment A=COM

Grand Central Station

The proposed Green Line station at Grand Central Station would be located just west of the Elbow River and would be included in
all three retained options. Additional architectural information on the station can be found in Appendix 3 Stations and Urban
Integration Design Options.

Concepts for the future Grand Central Station will be developed by the Government of Alberta as part of the Passenger Rail
Master Plan and will likely include separate dedicated platforms for each of HSR and commuter rail in accordance with the
Government's vision for passenger rail. It is assumed that Green Line LRT project will only build the Green Line infrastructure and
will not pre-build for integration.

The proposed Grand Central Station design goal would develop a mobility hub providing users multimodal choice with local and
regional connections into the Beltline and downtown areas. Potential section views and renderings, shown in Figures 7 and 8
show station configuration and a conceptual perspective view. Please refer to Appendix 3 Stations and Urban Integration Design
Options for more details.

Figure 7: Grand Central Station and Green Line LRT Integration — Functional Section
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Grand Central Station Renders

Figure 8: Grand Central Station and Green Line LRT Integration — North Entrance Exterior View
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1st Street SE Option

This option runs along 10th Avenue and continues north on 1st Street SE. No station is proposed along 10th Avenue because of
the proximity between Grand Central Station and the elevated guideway curve. This option crosses over the CPKC rail corridor on
an elevated guideway and has sufficient vertical clearance to not impact the existing Plus-15 structures. The Plus-15 structure
north of 7th Avenue SE is assumed to be integrated with the station mezzanine under the platform.

Pedestrian connection shown from Grand Central Station in Figure 10 is not included in this conceptual design or any of the
analysis completed, except for cost, at this phase. This connection is illustrated to show future possible connections.

Figure 10: 1st Street SE Option
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Table 3: Key Considerations

Pros Cons

* No curve radii of less than 145m

* Three travel lanes maintained along 1st Street SE as requested
by the City of Calgary to support traffic needs

* Vertical Circulation Elements for station located in city-owned
land and Olympic Plaza

e Utility impacts: existing transmission poles along 10th Avenue
have been removed and lines relocated to underground

MACLEOD TRAIL

2 AVE NE

TAVE-NE

MCDOUGALRD-NE

Ve s

4'AVE SE
S'AVE'SE

6-AVE SE

7.AVE SE

FAVE-SW
Grand Central Station

Event
Center

Impacts six properties

No station along 10th Avenue

Potential impacts to existing water feeder main,
underground electric, storm and sanitary sewer
along 10th Avenue

Requires a transfer to Red Line and Blue Line if
needing to travel further west to jobs
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Stations

1st Street SE Option - 7th Avenue SE Station Site Figure 11: 7th Avenue Station Area

The proposed 7th Avenue SE station would facilitate passenger
transfers between the Green Line and the existing Red Line and
Blue Line. The elevated station includes a mezzanine level and two
VCEs providing street level access, both VCE’s are currently shown
on private property and require additional ROW: at the northwest
corner of the intersection of 1st Street SE and 7th Avenue SE and
at Olympic Plaza Park. Neither location results in a direct impact
to buildings and feedback from City Staff noted potential
redevelopment at Olympic Plaza Park and both properties are city
owned. Modifications to City owned lands, buildings or ongoing
projects may be required.

In addition, this station mezzanine would integrate the Plus-15
structure connecting the Andrew Davison Building and Carter
Place.

Construction challenges and permanent indirect impacts to the building in this location should be considered, the southwest and
southeast corner of 7th Avenue SE would have less than 2-meter horizontal clearance between the building and the structure
edge, future analysis is recommended to evaluate reducing the width of the station to increase the horizontal clearance. Indirect
impacts could include changes to building operations and maintenance plans and/or fire and life safety and emergency response
plans.

1st Street SE Option - 7th Avenue SE Station Renderings
Figure 12: 1st Street SE Option - 7th Avenue SE Station — Aerial View
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Figure 13: 1st Street SE Option - 7th Avenue SE Station — Street View (looking north)
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2nd Street SW Option

This option runs along 10th Avenue and continues north on 2nd Street SW on an elevated guideway. The 2nd Street SW Option
would impact a parkade ramp, as shown on Appendix 1 Engineering Report and Roll Plots, just north of the CPKC rail corridor as
the Green Line alighment turns from 10th Avenue to 2nd Street SW. The elevation is sufficient to have no impact on the existing
Plus-15 structures except for the Plus-30 structure located south of 7th Avenue SW. The proposed station design, at this location,
includes the removal of the Plus-30 structure and the integration of the Plus-15 at that same location with a mezzanine under the
platform.

The removal of the parkade ramp and the Plus-30 structure would require negotiation and legal agreements with the property
owner that would require potential compensation for modifications during and after construction. Please refer to the Costs
section for more details about the cost estimate.

Pedestrian connection shown in Figure 14 from Grand Central Station is not included in the conceptual design, except for cost, or
any of the analysis completed at this phase. This connection is intended to show future possible connections.

Figure 14: 2nd Street SW Option
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Table 4: Key Considerations

Pros Cons

e Partial impacts 10 properties

* Requires removal of parkade ramp north of CPKC
and rebuilding the pedestrian walkway

* Requires removal of Plus-30 at 7th Avenue SW
station

* Potential impacts to existing water feeder main,
underground electric, storm and sanitary sewer
along 10th Avenue

* Potential impacts to existing underground fiber
network at 7th Avenue SW and 2 Street SW

* The city already evaluated reducing travel lanes to
accommodate head houses on previous Green Line tunneled
alignment along 2nd Street

e Close to centroid of employment and living of downtown

* Potential for redevelopment in areas along 10th Avenue and
Eau Claire

* No curve radii of less than 60m

* Utility impacts: Existing transmission poles along 10th Avenue
have been removed and lines relocated to underground

Stations

Figure 15: 10th Avenue Station Area

2nd Street SW Option - 10th Avenue Station Site

The proposed station would be located along 10th Avenue, near
the 2nd Street SW intersection. This site was chosen based on
direction to push the location as far west as possible. An existing
surface parking lot here also provide opportunity for placement
of one VCE.

The proposed elevated station includes a mezzanine level
providing street-level access via two different VCE locations, one
would be at the north surface parking lot. The other one is
assumed to be on public ROW. Figure 16 below shows one of the
VCE along 2nd Street SW. As shown on Appendix 8 Vertical
Circulation Elements locations.
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2nd Street SW Option - 10th Avenue Station Renderings
Figure 16: 2nd Street SW Option - 10th Avenue Station - Aerial View
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2nd Street SW Option - 7th Avenue SW Station

Figure 18: 7th Avenue SW Station Area

The proposed station would be on 2nd Street SW between 6th
Avenue SW and 8th Avenue SW, and it offers Green Line riders
transfer opportunities to existing Red and Blue lines.

An elevated station at this location poses unique challenges due
to existing Plus-15 and Plus-30 structures. The proposed station
mezzanine would remove the Plus-30 structure and integrate
the Plus-15 structure beneath. The integrated mezzanine and
Plus-15 would provide a seamless connection between the Plus-
15 skywalk and station vestibule.

Further elevating the Green Line platform over the Plus-30
structure would result in a taller and more costly structure;
therefore, further elevating the station was not proposed.

The elevated station would be served by two different VCE locations providing street level access, one is placed at the northeast
corner of 7th Avenue SW and require additional ROW. The other one is assumed to be on public ROW. As shown in Appendix 8
Vertical Circulation Elements (VCE) Locations.

Additional constraints at this location include low horizontal clearance from existing adjacent buildings on the west side of 2nd
Avenue SW. Preliminary assessment shows less than 1-meter horizontal clearance between the building and station structure
edge and three other locations where the horizontal clearance is less than 2.5 meters. Future analysis is recommended to
evaluate reducing station width to increase the horizontal clearance. Engineering drawings in Appendix 1 Engineering Report and
Roll Plots identify these locations. Indirect impacts due to low horizontal clearance could include changes to building operations
and maintenance plans and/or fire and life safety and emergency response plans.

2nd Street SW Option — 7th Avenue SW Station Renderings
Figure 19: 2nd Street SW Option - 7th Avenue SW Station — Aerial View
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Figure 20: 2nd Street SW Option - 7th Avenue SE Station — Street View (looking north)

Eau Claire Station (both 2nd Street SW and 6th Street SW Figure 21: Eau Claire Station Area
Options)

The proposed station at Eau Claire would be the terminus station

for the 2nd Street SW and 6th Street SW options. A station at this
location would be compatible with a vision for expansion north of
the Bow River.

The proposed elevated station would include platforms and a
mezzanine with street-level access provided by two VCE locations.
Both VCE’s require additional ROW from private property at the
southeast corner of Riverfront Avenue SW and on the west side of
2nd Street SW, as shown in Appendix 8 Vertical Circulation
Elements (VCE) Locations.
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An aerial view of the proposed station is shown in

Figure 22, below.

Figure 22: Eau Claire - General Plan View
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6th Street SW Option

This option runs along 10th Avenue and turns north on 6th Street SW. The 6th Street SW option impacts one building structure,
as shown on Appendix 1 Engineering Report and Roll Plots, just south of the CPKC tracks as the Green Line alignment turns from
10th Avenue to 6th Street SW. This option crosses over the CPKC rail corridor on an elevated guideway. The elevation is sufficient

to have no impact on the existing Plus-15 structures.

Pedestrian connection shown in Figure 23 from Grand Central Station is not included in the conceptual design, except for cost, or
any of the analysis completed at this phase. This connection intended to show future possible connections.

Figure 23: 6th Street SW Option
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Table 5: Impacts Table

Pros Cons

*  No impacts to existing Plus-15 e Curves radii of 35 meters along 2nd Avenue SW resulting in
*  Stop along beltline reduced LRT speeds at curves and potential noise impacts to
*  Potential for redevelopment in areas along 10th surrounding residential buildings

Avenue and Eau Claire Street e Partial impacts to 10 properties

* Impacts one building south of the CPKC
*  Potential impacts to existing water feeder main, underground
electric, storm and sanitary sewer along 10th Avenue

Stations

Figure 24: 10th Avenue Station Area

6th Street SW Option - 10th Avenue SW Station

The proposed station would be located along 10th Avenue,
near the 6th Street SW intersection. This site was chosen
based on the track turn location and the desire to push the
location as far west as possible.

Constraints at this location include adjacent buildings on all N
sides of the station creating challenges for VCE placement

The elevated station includes a mezzanine level providing e
street-level access via the two VCE locations all to be placed . - -
in public ROW. As shown on Appendix 8 Vertical Circulation RN TR

Elements (VCE) Locations.

There are three highly constrained places where less than 2-
meter horizontal clearance from structure edge to building are identified. Future analysis is recommended to evaluate reducing
station width to increase horizontal clearance. Engineering drawings in Appendix 1 Engineering Report and Roll Plots identify
these locations. Indirect impacts due to low horizontal clearance could include changes to building operations and maintenance
plans and/or fire and life safety and emergency response plans.

Page | 26



Calgary Green Line Alternative Alignments Assessment A=COM

6th Street SW Option - 10th Avenue SW Station Renderings
Figure 25: 6th Street SW Option - 10th Avenue Station — Aerial View
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6th Street SW Station 7th Avenue SW Station Site

Figure 27: 7th Avenue SW Station Area

The proposed station would be on 6th Street SW between 6th
Avenue SW and 8th Avenue SW, and it offers Green Line riders
transfer opportunities to existing Red Line and Blue Line.

The proposed elevated station would include platforms and a
mezzanine with street-level access provided by two VCE
locations. Both VCE’s require additional ROW from adjacent
private property located east of the guideway north and south
of 7th Avenue SW. As shown in Appendix 8 Vertical Circulation
Elements (VCE) Locations. One of the properties is owned by
the Government of Alberta.

This station has ten highly constrained location where the
buildings and structure edge have between 1- and 2-meter
horizontal clearance. Future analysis is recommended to
evaluate reducing station width to increase horizontal clearance. Engineering drawings in Appendix 1 Engineering Report and
Roll Plots identify these locations.

Indirect impacts due to low horizontal clearance could include changes to building operations and maintenance plans and/or fire
and life safety and emergency response plans.
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Figure 28: 6th Street SW to 7th Avenue SW Station — General Plan View

Eau Claire Station

The Eau Claire station is common to both 6th Street SW and 2nd Street SW alignment options. Details about this station can be
found in the 2nd Street SW option station area description above.
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Options Summary

This chart provides a summary of each option.
Table 6: Options Summary

1st
Street
SE
Option

2nd
Street
SW
Option

6th
Street
SW
Option

Approximately 1.8 km from ¢

Elbow River crossing to .
station on 7th Street SE

1 station on Grand Central .
Station

1 station on 1st Street SE .

1 possible station south of

the Bow River. Not
necessarily goes to Ea

u

Claire; there are different

alignments that could
phased

be

1 Plus-15 integrated with

station

Approximately 2.9 km from ¢
Elbow River crossing to Eau

Claire

1 station on Grand Central

Station

1 station on 10th Avenue .
1 station on 2nd Street SW

1 station at Eau Claire
1 Plus-15 integrated a

nd 1

Plus-30 removed north of

8th Avenue

Approximately 4 km from 0
Elbow River crossing to Eau  *

Claire

1 station at Grand Central

Station

1 station on 10th Avenue
1 station on 6th Street SW

1 station at Eau Claire

1 Plus-15 integrated with

station

No curve radii of less than 145 m
Three travel lanes maintained along
1st Street SE

Station footprint in city-owned land
and Olympic Plaza

Utility impacts: existing
transmission poles have been
relocated to underground

The city evaluated reducing travel
lanes to accommodate head houses
on previous underground Green
Line LRT project alignment along
2nd Street

Proximity to centroid of
employment and living downtown
Potential for redevelopment in
areas along 10th Avenue and Eau
Claire

Station footprint in city-owned land
and Olympic Plaza (coordination
pending)

No curve radii of less than 60 m
Utility impacts: Existing
transmission poles have been
relocated to underground

No impacts to existing Plus-15
Stop along belt line

Potential for redevelopment in
areas along 10th Avenue and Eau
Claire Street

Partial impacts to six properties
No station along 10th Avenue
Potential impacts to existing
water feeder main, underground
electric, storm and sanitary
sewer along 10th Ave

Requires a transfer for Red Line
and Blue Line if needing to travel
further west in downtown

Partial impacts to 10 properties
Requires removal of parkade
ramp north of CPKC

Requires removal of Plus-30 at
7th Avenue SW station
Potential impacts to existing
water feeder main, underground
electric, storm and sanitary
sewer along 10th Avenue
Potential impacts to existing
underground fiber network at
7th Avenue SW and 2 Street SW

Curve radii of 35 meters along
2nd Avenue SW resulting in
reduced LRT speeds and
potential noise impacts to
surrounding buildings

Partial impacts to 10 properties
Impacts one building south of
the CPKC

Potential impacts to existing
water feeder main, underground
electric, storm and sanitary
sewer along 10th Avenue
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EVALUATION CRITERIA ASSESSMENT

For the 1st Street SE, 2nd Street SW, and 6th Street SW options, an evaluation criteria assessment (ECA) was conducted to
identify and inventory potential impacts, both positive and negative.

The evaluation framework was developed for this task in consideration of previous multi-account evaluations completed in
support of the Green Line Project Vision and Green Line LRT Alignment Options Review, among others. Categories and criteria
developed for investigation and consideration are focused on aspects relevant to the downtown study area, such as potential for
noise impacts and potential for impacts to pedestrian areas. A detailed summary of the evaluation criteria assessment can be
found in Appendix 6 Evaluation Criteria Assessment Scoring Results.

Evaluation Methodology

The evaluation criteria assessment was conducted in the following steps:
1. Determine evaluation categories and criteria in collaboration with the City of Calgary and Green Line Staff.
2. Identify potential impacts (positive and negative) for each option and segment through desktop research and workshops
with the City of Calgary and Green Line Staff.
3. All criteria were weighted equally to reduce subjective assessment of potential impacts.
4. Rate and summarize each category and criterion.

Evaluation Categories and Criteria

The following categories and criteria were developed for this assessment.

Table 7: ECA Details

Categories Criteria Descriptions Metric
R . Potential ridership at year 2048 from Shepard for each o
Potential Ridership paty P Quantitative
Transit segment.
Considerations . . Potential run time from Shepard to station areas on each .
Transit Operations Quantitative
segment.
Mobility Network . .
i Potential for removal of traffic lane. Count
Impacts
Strategic Transit Network  Transfer opportunity to Red/Blue lines or MAX/bus rapid Count
Transportation/  Connections transit (BRT) within 1 block of station areas.
Multimodal . B -
: .. Potential for guideway and structure piers to cause
Pedestrian Connectivity . . Count
impacts to the pedestrian areas.
Bicycle Connectivity Stations integration with existing bicycle facility network. Qualitative
Year 2048 population data by Traffic Analysis Zone (TAZ)
. Population Served intersected by station area 400-meter buffer. Segments are Quantitative
Population and )
cumulative.
Employment
Access Access to Emplovment Year 2048 employment data by TAZ intersected by station Quantitative
ploy area 400-meter buffer. Segments are cumulative.
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Categories Criteria Descriptions Metric
. Potential for guideway and structure piers to impact
Impacts to Parking . & V P P Count
Urban parking zones.
Development/ Transit-Oriented Desktop review of vacant and/or developing parcels in
Urban Realm Development (TOD) and proximity to station areas; proximity of stations to planned Qualitative
Development Potential growth districts.
. Propensity for noise impacts in proximity to guidewa Count
Noise Impacts P ¥ . P P yto8 4 . /
turns and station areas. Qualitative
Visual and Aesthetic Perception of change to viewshed based on surrounding o
. Qualitative
Environmental Change land use.
Impacts . . . .
P L Potential for LRT guideway or station areas to intersect or
Historic Resources . . . Count
impact historic resources.
Land Impacts Potential for property displacement. Count
. Complexity of construction, number of tight curves, and L
Constructability : .y o e Qualitative
construction in tight quarters.
s Potential for options/segment to impact utilities based on
Impacts to Utilities e . e Count
Feasibility/ utilities conflict assessment and utility size/type.
Deliverability Potential for impacts to driveway or service entry access
Existing Building Impacts . P o ¥ Count
points.
. . Potential for multi-agency or stakeholder coordination for o
Indirect Risks gency Qualitative

Evaluation Summary

impact mitigation.

The evaluation summary table shows rating results from each option and segment evaluated from a common origin beginning at
Grand Central Station and ending at Eau Claire/Bow River station. The ECA summary is shown in Table 8.

The ECA process identified potential impacts (positive and negative) for each segment in each option. Generally, a filled circle
rating means more positive impacts were identified, empty circles mean negative impacts, based on the category and defined
criteria, e.g.: Transit considerations show a fuller circle for segments capturing more ridership and performing better in travel

time.
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Table 8: Evaluation Summary

6th St SW Option 2nd St SW Option 1st St SE Option

10th Ave Tth Ave Eau Claire 10th Ave 7th Ave Eau Claire 10th Ave Tth Ave Bow River
Segment  Segment  Segment Segment  Segment  Segment Segment  Segment  Segment

Transit
Considerations 0 .

[Fuller circles = more ridersnip/faster travel time}

Transportation /
Multimodal

(Fuller circles = Lower potential impacts)

Population /
Employment Access

(Fuller circles = higher popuiation and employment captured)

Urban Development/
Urban Realm

(Fuller circles = more TOD opportunity / less parking impacts

Environmental
Impacts

(Fuller circles = Lower potential impacts)

Feasibility /
Deliverability

(Fuller circles = Less pote

oo 6 66

» 0O @ 0 @

@O« ©® 66
oo b o6
“IIRCIN JE=IN _
o o6 6O
o 6 G & O
@O e e ®
G RO AR~

ial challenges

Note: Each segment rating should be considered independently rather than cumulative,

Key takeaways for the options evaluation are considered below:

Transit Considerations, with a station in the Beltline and higher ridership (15-20 percent more), the 6th Street SW and 2nd
Street SW options outperform the 1st Street SE option.

Transportation/Multimodal considers impacts to traffic lanes, transit user transfer opportunities, bicycle, and pedestrian
realm. Potential impacts are noted on 2nd Street SW and 6th Street SW for comparable impacts. A travel lane is reduced on
1st Street SE, and 2nd Street SW.

Population/Employment, generally, 6th Street SW and 2nd Street SW score similarly, however, higher population on the
west side of downtown Calgary are observed. 1st Street SE scores lower with fewer noted high population and employment
areas on the east side of downtown.

Urban Development / Urban Realm, options score similarly for potential development along the Beltline Area and for 1st St
SE, potential for the development in the planned River District. Options differ when approaching downtown, where the 6th
Street SW option may have more potential land for redevelopment. However, more potential parking impacts were identified
for this option. Also, 2nd Street SW and 6th Street SW options share development potential around Eau Claire.

Environmental Impacts, each option has considerable potential to add noise and change in viewshed to the environment
particularly around each guideway turn north into downtown and station area. Sensitive receivers include primarily office
buildings and multi-family residential structures. Notably the 1st Street SE option would be located in proximity to the Arts
Commons building, Glenbow museum, and open space Olympic Plaza. Property impacts are primarily related to locating
space for VCE in proximity to station areas, however the referenced guideway turn would impact properties on both 2nd
Street SW and 6th Street SW options, the parkade ramp north of CPKC and a single-story structure, respectively.

Feasibility/Deliverability, each option poses unique challenges in constructability and utilities, coordination, existing building

impacts. All options would face similar challenges relating to construction in proximity and over to CPKC lines, in addition, all
options would face similar challenges when constructing station areas in the downtown environment.
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Evaluation Considerations

A desktop review of potential impacts in support of the ECA identified and inventoried a number of key considerations for each
option and segment. While this Evaluation Assessment considered each impact equally, some impacts warrant additional
narrative.

Transit Considerations

This category considered ridership and LRT run times. The ECA scores each of these comparably; however, it is important to
consider nuance between the three options due to station areas and option length. The discussion below provides context to
each criterion. Also, additional information can be found in Appendix 5 Ridership Report.

This evaluation only considered criteria related to the retained options. Should a preferred option progress in design, future study
should be considered to evaluate impacts to underlying transit LRT and bus service and service integration with the proposed LRT
and stations.

Ridership

Ridership estimates are based on data established in 2020 and for the evaluation in this assessment, the methodology is
consistent with City of Calgary’s previous Green Line LRT project ridership forecasts. Table 9 below shows potential ridership for
each option by segment for horizon year 2048.

Table 9: Year 2048 Ridership by Option and Segment

Optio eparad 0 A\V/< e eparad A\V/< e epard 3 alre

1st Street SE 23,700* 43,000 47,100**
2nd Street SW 41,100 51,200 55,200
6th Street SW 41,600 50,900 54,700

*1st Street SE option has no proposed station on 10th Avenue; therefore, ridership reflects Shepard to Grand Central Station.
**1st Street SE option terminates at Bow River Segment near 1st Street SE and 3rd Avenue SE.

Consideration should be given to the number of stations for each option, as highlighted in the Option Summary above. 1st Street
SE would have no station along 10th Avenue except for Grand Central Station that is common to all options. Similarly, 2nd and 6th
Options would have the same terminus station at Eau Claire. Therefore, values in the table above, for each segment, should be
considered as potential scenarios.

The 2nd Street SW option captures the most ridership in a scenario with a station at Eau Claire due to factors including potential

travel time, population catchment areas, and number of stations. Similarly, should options ending at the 7th Ave segment be
considered, ridership between 2nd Street SE and 6th Street SE options are comparable with the slight edge to the former.
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Travel Times

Travel times for options and segments were considered from a common origin at Shepard and are described in Table 10.
Information on travel time calculation and methodology can be found in Appendix 5 Ridership Report.

Table 10: Estimated Travel Times by Option and Segment

Optio epard 0 Ave e epard Ave e epard alre

1st Street SE 25.6 28.2 29.9*

2nd Street SW 27.7 29.4 31.6
6th Street SW 28.3 30 35.3

*1st Street SE option terminates at Bow River Segment near 1st Street SE and 3rd Avenue SE.

Notably, the 1st Street SE option would have both shortest run time and lowest potential ridership due to having three stations
and traveling only briefly west on 10th Avenue. The 2nd Street SE option and 6th Street SE options are comparable to 7th Avenue
segment for travel time and ridership, however, differ significantly in travel time on the segment to Eau Claire.

Additional consideration for each option could be given based on values shown in the population and employment access section
below. While 2nd Street SW and 6th Street SW are comparable in travel time and potential ridership, TAZ’s showing year 2048
population and employment data report slightly higher TAZ density captured by 400-meter buffer on the 6th Street SW option

Lastly, potential travel time and ridership have cascading impacts for operations, rolling stock fleet, and the maintenance facility.
These factors were not incorporated into the evaluation criteria. A discussion on project benefits covering topics of travel time
savings can be found in the following sections. Additionally, discussion of rolling stock fleet requirements can be found in
Appendix 5 Ridership Report.

Transportation

Within the Transportation category, impacts have been identified on topics related to vehicle, bicycle, and pedestrian or transit
user movements and further detailed in subsections below.

Mobility Network Impacts

Mobility network impacts due to the proposed options, for this evaluation, have been identified as reduction of the existing
number of traffic lanes or dedicated turn-lanes. Only the 1st Street SE option would necessitate a reduction of general-purpose
travel lanes from 4 to 3 along portions of 1st Street SE north of the freight track underpass. Through conversations with City of
Calgary staff, this reduction of capacity was deemed manageable.

Reductions of dedicated turn-lanes primarily occur on northbound corridors (6th Street SE and 2nd Street SE option), in proximity
to the 7th Avenue SW station areas where the guideway would require piers on both sides of the roadway. However, vehicles
would not be precluded from a left-turn movement in these locations.

At future stages of design traffic modelling should be conducted for the preferred option to assess mitigation strategies, such as
shifting or relocation of piers, structural design alternatives, or removal of parallel parking, impacts to pedestrian realm or
changing the number of available lanes.

Strategic Transit Network Connections

Transit network connections identify the potential for transit users to efficiently transfer to LRT and BRT public transit facilities by
option and by segment. For this study, a one block (approximately 160 meters) buffer from proposed station areas was used to
determine transfer opportunity. Intuitively, all options meet this threshold at the 7th Avenue SW station areas. Notably, 2nd and
6th Street SW options have more opportunities to transfer to MAX and BRT facilities than the 1st Street SE Option. However, the
1st Street SE option does include the only station south of the Bow River with a BRT stop within the same block of the proposed
station location. All options via the 7th Avenue station area would provide users opportunity to travel into downtown and quickly
transfer to Red Line and Blue line to continue on an east or west journey toward their intended destination.
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Pedestrian Connectivity

The proposed options require use of straddle bents for areas near elevated guideway turns and station areas. Straddle bents
would require placement of piers that may remove on-street parking and/or reduce the width of the sidewalks. For this
evaluation, locations where piers are present within the sidewalk are deemed as potential impacts to pedestrian connectivity. At
further stages of design mitigation measures may be identified for impacts to sidewalks. For the proposed options, the minimum
sidewalk width is 3 meters in all locations with the exception of 1st Street SE option where sidewalks would be reduced to 1.5
meter behind piers just south of 7th Avenue SE, as shown in Appendix 1 Engineering Report and Roll Plots.

6th Street SW Option: This option has piers impacting sidewalks on 10th Avenue between 1st Street SE and 2nd Street SE, 6th
Street SW between 2nd Avenue and 3rd Avenue, and on 2nd Street SE between Eau Claire and 2nd Avenue.

2nd Street SW Option: This option has piers impacting sidewalks on 10th Avenue between 1st Street SE and 2nd Street SE, 2nd
Street SE between Eau Claire and 2nd Avenue and on 2nd Street SE between 6th Avenue and 8th Avenue.

1st Street SE Option: This option has piers impacting sidewalks on 1st Street SE between 8th Avenue SE to 7th Avenue SE and on
1st Street SE between 7th Avenue SE to 6th Avenue SE. We are also assuming pier impacts north within the Bow River segment.

Bicycle Connectivity

Bicycle connectivity describes the way in which the construction and roadway design changes may impact existing bicycle
facilities, and the way in which the rail stations may connect to the overall existing and planned bicycle facility system. This
scoring system is qualitative and based on observed positive and negative impacts. There are no anticipated narrowing or
removal of bicycle facilities in any of the alignment segments. Stations within the existing bicycle network included the Bow River
and Eau Claire stations in the northern phasing segments of each option.

Population/Employment Access

Using Traffic Analysis Zones, two buffer sizes were created around station areas at 800-meters and 400-meters. Year 2048
population and employment forecast data was provided from previous studies and a proximity analysis was completed identifying
intersected Traffic Analysis Zones (TAZ) for each option and segment. Findings are shown in Table 11.

Table 11: 2048 Population and Employment Catchment

400-Meter Buffer 800-Meter Buffer

4 of # of TAZs . . # of TAZs

Option S intersected intersected
@ 400m [@:{0]0]q4]

Lst 3 21 29,394 | 1,400 | 80,815 3,848 44 63,453 1,442 | 160,840 | 3,655
Street SE
2nd
Street 4 33 46,132 | 1,398 | 150,631 | 4,565 54 87,251 1,616 | 210,845 | 3,905
SW
6th
Street 4 36 53,064 | 1,474 | 170,012 | 4,723 59 100,777 | 1,708 | 204,955 | 3,474
SW

Notably, 800-meter buffers in the downtown area have considerable geographic overlap and accounted for at a segment level but
shown in aggregate at an option level. Meaning, option level values consider total TAZs intersected and do not double count
values.

In general, the 6th Street SW option captures slightly more population and employment at 400-meter level, while the 2nd Street
SW option captures slightly lower population but higher employment at an 800-meter buffer.
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Urban Development/Urban Realm

Impacts to Parking

The proposed elevated guideway and stations for each option would require placement of piers in parking areas where the

elevated guideway curves or in station areas. For this evaluation, two conditions were considered:

e The LRT elevated guideway or stations necessitates removal of on-street parking zones completely through redesign of the
ROW.

e The LRT elevated guideway or stations place intermittent piers within parking zones causing potential loss of spaces.

Count of zones removed and count of zones with intermittent piers were inventoried and considered as two separate criteria
informing the impacts to parking criteria.

No zones would be anticipated to be removed for the 1st Street SE Option. In the downtown area, the 6th Street SW and 2nd
Street SW options score comparably. The 6th Street SW option would necessitate removal of the most parking zones, particularly
along the 10th Avenue segment. The 2nd Street SW option scores highest for intermittent impacts to parking zones from piers.

Should a preferred option progress in design, mitigation to parking impacts should be considered through shifting or relocation of
piers through collaborative process with future designer and City of Calgary.

Transit-Oriented Development and Development Potential

For this evaluation, TOD and development potential were examined for two conditions:

*  Proposed option’s stations and alignments adjacency or proximity to planned districts supporting TOD or
mixed-use development, and/or

e the number of vacant and/or underutilized parcels along the alignhments and near stations.

Two adopted downtown development plans were reviewed, the River District Master Plan and the Beltline Area Redevelopment
Plan. For proposed options with stations in proximity to planned districts, development potential is heightened where a mix of
land uses, higher densities, active uses, and/or public amenities (parks or open space, trails, etc.) are present, all of which are
included in the two downtown development plans.

The 1st Street SE option is nearest to planned districts due to boundary of the River District Master plan. In addition, all options
share some proximity to the Beltline Area Redevelopment plan boundaries. However, both 2nd Street SW and 6th Street SW
options, as they are longer, are adjacent to more vacant or underutilized parcels. Consideration was also given to stations
bordering vacant and developing parcels including Grand Central Station and Eau Claire station.

This assessment did not consider any existing agreements already made or in progress regarding TOD development for the
previous Green Line LRT tunnel alignment. Should a preferred option progress in design, consideration and assessment of those
agreements and potential future agreements should be evaluated by future designer in collaboration with City of Calgary.

Environmental Impacts

For this evaluation, a high-level, limited, assessment of environmental impacts was conducted.

Historic Resources

Historic resource data from the Government of Alberta and City of Calgary’s datasets were reviewed; however, no resources were
identified in proximity to the proposed options and therefore no values were assigned.

Should a preferred option progress in design, future studies should consider potential direct and indirect environmental impacts
to historic structures that may or may not be registered as historic resources.

Noise

A full and thorough noise and vibration impact assessment was not conducted at this stage of design. For evaluation purposes, a
desktop review of land uses in proximity to guideway turns and station areas was completed noting the propensity for increased
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noise levels at these locations. Land uses including, office, residential, open space/parks, and civic/cultural centers were
identified as potentially sensitive receives that may require future mitigation.

The 6th Street SW and 2nd Street SW options ranked highest for noise impacts due to length and density of potential sensitive
receives. However, the 6th Street SW option’s two tight curves on the segment traveling toward Eau Claire would likely require a
higher level of coordination with more businesses and homeowners.

The 1st Street SE option would have particularly challenging noise impacts related to civic and cultural uses at the Arts Common,
Glenbow museum, Telus Convention Centre, Olympic Plaza, and multiple religious buildings. Should a preferred option progress
in design, a full noise and vibration study should be conducted to identify impacts and mitigation measures.

Visual Aesthetic

An objective approach was taken to defining potential viewsheds change as a result of the proposed LRT options. A desktop
review of urban form and land use was conducted to evaluate potential change at a segment level. Qualitative assessment of
urban form, including size and scale of structures and buildings, density, and land use types were evaluated.

The elevated guideway and stations for all options would represent a high level of viewshed change, particularly in 10th Avenue
segments and Eau Claire and Bow River segments where urban form and structure density are far less than 7th Avenue station
areas. However, as preferred option design progresses, future study should more fully evaluate changes to viewshed along all
areas of the alignment due to presence of the elevated guideway and station areas. Assessment should include light and safety
impacts in the downtown core, potential changes to property values along the alignment, and considerable collaboration
between City, public stakeholders, and future design team.

The City of Calgary defines Landmark View Corridors and Landscape View Corridors in their urban design guidelines. For both 2nd
Street SE and 6th Street SE options, further assessment should be conducted to determine potential impacts to landmark view
corridors in the 2nd Avenue area near Eau Claire and the Chinese Cultural Center.

Land Impacts

Each option and segment noted potential need for additional ROW primarily for station area vertical circulation and guideway
turns from 10th Avenue towards downtown. Key property impacts for each are described below.

1st Street SE Option: Property impacts are primarily related to station area vertical circulation needs.

2nd Street SW Option: Key property impacts occur on the turn from 10th Avenue to 2nd Street SW where a parkade ramp on the
north side of the freight railroad tracks would require removal. Additionally, removal of the Plus-30 pedestrian way near the 7th
Avenue SW station area would be another significant property impact.

6th Street SW Option: Key property impacts occur on the turn from 10th Avenue to 6th Street SW where acquisition of a
structure may be required.

Should a preferred option progress in design, full consideration of the need for additional ROW or acquisition should be
evaluated. Future analysis should consider legal implications of property requirements for a preferred option.

Feasibility/Deliverability

Constructability

A qualitative assessment was undertaken related to engineering complexity and construction in space constrained areas. Each
option presents unique construction challenges in an urban environment and should a preferred option progress in design,
additional analysis should be completed to understand potential constraints and mitigations. For this evaluation, consideration
for this criterion included number of curves in the elevated guideway and station area construction in dense urban areas.
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The 6th Street SW option presents unique challenges with two tight curves on the segment north toward Eau Claire. Complexity
of construction over the CPKC rail corridor and elevated station construction in dense urban downtown at 7th Avenue SW are
consideration for all options.

As noted in the station area discussion, should a preferred option progress in design, future evaluation of low horizontal
clearance locations near station areas should be conducted to understand potential impacts to adjacent buildings relate to fire
and life safety, maintenance and operations, and emergency response.

Impacts to Utilities

Utility impacts including water, sanitary sewer, storm sewer, and electric were evaluated according to a high-low scoring metric
according to pipe size. Water pipes greater than 900mm were given a high, 300-535mm given a medium, and less than 300mm
given a low. Sanitary sewer pipes greater than 750mm were given a high, and 500mm were given a medium. Storm sewer pipes
greater than 525mm were given a high, and less than 525mm were given a medium. Since electric lines were all given a medium,
they were not included in the final scoring. The most utility impacts were generally seen in longer segment alignments, with the
most seen in the 6th Street SW Option- Eau Claire segment, followed by the 6th Street SW Option- 10th Avenue segment. A
complete list of potential utility impacts can be found in Appendix 2 Utility Conflict Matrix. Should a preferred option progress in
design, additional subsurface utility investigation will be needed to fully evaluate the utility impacts.

Existing Building Impacts

Access entry/egress obstructions due to pier placement were identified throughout each option and segment. In many cases
these obstructions could be mitigated at more detailed levels of design through shifting or relocation of piers. Notable pier
locations in proximity to entry/egress or driveway locations include:

1st Street SE Option: Pier location in loading dock area near the Convention Center.
2nd Street SW Option: Pier locations in proximity to loading docks and parkade entry/egress near the 7th Avenue station area.
6th Street SW Option: Pier locations in proximity to driveway locations on 9 Avenue SW and just south of 6th Avenue SW.

Should a preferred option progress in design, mitigation to access/egress impacts should be considered through shifting or
relocation of piers through collaborative process with future designer, City of Calgary, and/or building owner or stakeholders.

Indirect Risks

For the evaluation, indirect risks are identified as potential coordination efforts caused by the project. Potential coordination is
primarily anticipated in relation to construction over CPKC freight tracks, or removal of parkade ramps or entry/egress mitigation.
Noise impacts and coordination for mitigation through businesses, homeowners, and/or business district boards.

6th Street SW and 2nd Street SW options score similarly in this category with 1st rating poses potential challenges relating to
planned projects in proximity to station areas.

Should a preferred option progress in design, assessment of indirect impacts to existing capital projects around alignment should

be considered. Feedback from City of Calgary have noted potential project impacts at Arts Commons, Olympic Plaza, Glenbow,
Convention Centre, Stephen Avenue, and 1st Street SE corridor.
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Redacted Information

Figure 31: Preferred Alignment from Shepard to Downtown
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PROJECT BENEFITS

This section provides discussion on relative benefits by option and segment and is an excerpt from Appendix 5 Ridership Report.

Travel Time Savings

The majority (>75 percent) of the quantified project benefits come from travel time savings. Total project time savings are a
function of how close the stops are to final destinations and the number of people using the system — options that have the
highest ridership and connect to the centre of downtown generate the most time savings.

The Green Line LRT project would offer travel time savings as:

e Existing services between Shepard and Downtown take almost 60 minutes and provided every 15 minutes

e Green Line will offer a reliable 30 minutes’ travel time every 5 to 8 minutes

e Average travel time savings of 10 minutes in opening day increasing to 13 minutes by 2048 which users in the far
south/southeast saving up to 25-30 minutes per trip
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Figure 32: Travel Time Savings (Opening Day)
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Travel time savings (and project benefits) for each option impacted by:

e Length of options (travel time and stations)

e First mile/last mile travel time from station locations
o Downtown Avenue (east-west) blocks are ~170m = 2.2 min walk
o Downtown Street (north-south) blocks are ~100m = 1.3 min walk
o 10th Ave SW - 9th Ave SW (across CPKC) is ~150m = 1.9 min walk

Table 15: Travel Time Benefits

2048 Daily (minutes) 1st Street SE 2nd Street SW Option 6th Street SW Option
Shepard-10th Avenue 5,000* 274,000 253,000
Shepard-7th Avenue 291,000 597,000 564,000
Shepard-Eau Claire 374,000%* 714,000 673,000
(Figure 30)

* Shepard to Grand Central Station (4th Street SE)
** Terminates at 1st Street SE & 3rd Avenue SE

The option time savings pivot off the Shepard-Eau Clair 2nd Street SW project benefits and are estimated based on the ridership,
alignment and station locations of the various options as indicated above. The project benefits gradually reduce as the line is
shortened with the highest benefits for the Shepard-Eau Claire route and the lowest when the line is stopped at 10th Avenue SW.
The 2nd Street SW and 6th Street SW provide a similar level of benefits as they include the same number of stations serving most
of the downtown while the 1st Street SE option shows reduced benefits as there is one station less and the alignment is focused
on the east away from the centroid of downtown.

Note the low level of travel time savings for the Shepard to Grand Central station option. The main issue with that option is that
passengers can access the edge of the downtown but are then faced with a long walk (1.8km ~ 20 mins) or a transfer to a bus
(incurring a transfer penalty and then 5-10 mins on a bus). A test was run previously with the Green Line terminating at the Red
Line, Erlton Station (south of the downtown) and the test showed negative benefits/total travel time savings which highlights the
impact of not providing a link into the downtown core.
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STUDY LIMITATIONS

This section notes limitations, caveats and need for additional study relating to elements of this report.

The Calgary Green Line Alternative Alignments Assessment provides conceptual analysis for feasible LRT options connecting the
Beltline and downtown areas to the Green Line LRT Stage 1 Project at the Elbow River.

Additional details regarding limitations specific to engineering, architectural, cost, and other topics have been documented and
are available in their respective appendices. These appendices offer a more detailed discussion of constraints and nuances of
each area. Readers are encouraged to refer to the appropriate appendix for a deeper understanding of the limitations relevant to
each topic.

Potential Need for Additional Study of Impacts

The evaluation criteria assessment conducted in support of the proposed options detailed in the report above have been
undertaken at a high-level. Should a preferred Green Line LRT Option be chosen from the retained options, a full environmental
impact assessment should be considered with collaboration from stakeholders and community members. As design progresses,
additional assessment of potential environmental impacts should include, but are not limited to:

*  Flooding and Stormwater impacts

*  Noise and Vibration

e Property Impacts, including access/egress

*  Socioeconomic impacts, including potential economic impacts to property

e Traffic modeling and traffic impacts

e Transit system underlying service impacts

This list should not be considered exhaustive and additional impacts could be identified as the project progresses.
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INTRODUCTION

Background

AECOM was contracted on September 17, 2024, by the government of Alberta Province to develop alternative alignments for the
Calgary Green Line LRT project.

The alternative alignments assessment includes an initial feasibility analysis for three light rail transit (LRT) alignments option
downtown. The project study area for the alternative alignments assessment focuses on Downtown Calgary bounded by the
Elbow River to the east and the Bow River to the north.

This document serves as the basis pf design for this project. It documents the design team’s basic design principles, processes and
considerations, as well as clarifies any issues that may not be evident in the Green Line LRT Alternative Alignments Assessment
roll plots.

The purpose of the Green Line LRT Alternative Alignments Assessment design is to prove the engineering feasibility of the three
alignments being evaluated, as well as evaluating impacts. The Green Line LRT Alternative Alignments Assessment roll plots will
be used to generate preliminary quantities for cost estimates.

TRACK HORIZONTAL AND VERTICAL ALIGNMENTS

Design Criteria

Design criteria used to develop horizontal and vertical alignments for this Conceptual Alternative Analysis are combined
design documentation developed from previous phases of this project and other project precedence. The specific documents
used included the following:

e CDRL-IIP 03 -Track and Right of Way Interfaces for Calgary Green Line LRV (Issued 01/23/2024)

e Green Line LRT — Stage 1 Phase 1 Downtown Segment (Issued Sept 2022)

e TCRP —Report 155: Track Design Handbook for LRT, 2" Edition (Ch3 — Light Rail Transit Track Geometry)

While the alignments developed for this analysis generally follow standard design guidelines and previously established criteria,
when there was conflicting information, assumptions were made and therefore the geometry should be considered conceptual in
nature. The track criteria document is attached as Appendix 1.1, which details the combination of standards used in development
of the alignments.

Geometric Design

HORIZONTAL ALIGNMENT

The following considerations and assumptions were used to develop horizontal alignments for the alternatives:
e Elbow River crossing and Grand Central

0 The horizontal alignments match the Elbow River design package received from City on 11/14/2024 (file names
GLBTC-AG-ERB) from matchline at Sta. 120+400 to just west of the Elbow River bridge (approximate Sta.
120+700) but then diverges toward the north along the Province-owned parcel adjacent to CPKC for the Grand
Central station shown on Figure 1. The horizontal tangent along this parcel provides 3m clearance from LRT
deck to the parcel line to avoid impacts to the Remington-owned parcel. The alignment shifts to 10 Avenue SE
just to the west of 4 Street SE to avoid impacts to the existing stairs and sidewalks to the east of the 10 Avenue
SE cul-de-sac.
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Figure 1. Grand Central Station Property Owner Information
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0 The horizontal tangent along 10 Avenue SE was developed to avoid impacts (full relocation) of an existing 900
mm water feeder main as well as achieve minimum clearance (7m, provided by Enmax) from transmission lines
at the electric substation between 7 Street SE and MacLeod Trail SE. The tangent is located to provide 3m
clearance from the outside diameter of the water feeder main to the LRT piers, which are assumed at 2.5m for
this phase. Clearance from the transmission line is discussed further in the Future Refinements section below.

Crossing over CPKC (1 Street SE Option)

0 Horizontal alignment is designed to accommodate a feasible span length with columns landing outside CPKC
right of way as well as to minimize impacts to traffic by allowing for three lanes through the existing roadway
underpass along 1 Street SE, while avoiding underpass structural impacts and building impacts on the SE corner
of 9 Avenue SE and 1 Street SE.

Station platforms

0 The location of horizontal tangents at platform locations is dictated by current architectural design assumptions,
135m long by 9m wide center platforms. These tangent locations were intended to maximize horizontal
clearance from existing buildings on both sides of the roadway. See Future Refinements section below for
further details. At the Eau Claire LRT station, the tangent is located to provide 3m horizontal clearance from the
existing residential building on the east side, pushing the platform toward the west where the building has been
demolished.

0 Locations of platforms along the alignments are placed to accommodate vertical circulation elements at specific
locations, for example to avoid building impacts or to allow for convenient transfers with Red/Blue lines.

VERTICAL ALIGNMENT

The following considerations and assumptions were used to develop vertical alignments for the alternatives:

See the Future Refinements section below for information on the existing ground data used in this analysis.

Outside of the Elbow River crossing, due to being an elevated structure for the entire downtown section, the profile has
limited constraints and is designed with the minimum height required to accommodate vertical clearance of existing
roadways and existing CPKC and Red/Blue Lines. If desired in future design phases to raise the alignment, this can be
achieved without major constrains.

In general, architectural considerations, specifically mezzanines and resulting structural depth at platform locations,
dictate the low point for clearance. Integration of Plus-15s into certain mezzanine levels was also a consideration to
determine the elevation of the alignment.
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Future Refinements

There are several areas of future refinement that will result in changes to both horizontal and vertical geometry, and at a
minimum includes the following:

GENERAL

e The existing ground data used for development of the vertical profile opensource GIS data. Once survey is obtained,
changes to the profile are anticipated.

e Asmulti-disciplinary design advances, general horizontal and vertical adjustments are anticipated. Examples include but
are not limited to refinements for:

0 Structural design (constructability of spans, vertical clearance, location of piers),

0 Systems elements, including design of OCS,

0 Traffic analysis (lane configuration changes),

0 Architectural and urban design (accommodation of vertical circulation, mezzanines, ties to existing and
proposed Plus-15 system, etc.),

0 Special trackwork.

e Horizontal clearance from existing buildings to the Green Line LRT structure (bridge deck) is less than 3m in several
locations, especially near platform locations along 6 Street SW, 2 Street SW, 1 Street SE options. Adjustments to
horizontal geometry, including analysis of potential side platform type and configurations, can be evaluated in future
design phases to increase horizontal clearance.

e  Special trackwork was not included in this analysis, and adjustments to both horizontal and vertical geometry are
anticipated in the future to accommodate any special trackwork.

e  Specific site development plans were generally not considered as part of this analysis, including ROW implications.
Changes to geometry are anticipated as a result.

SPECIFIC LOCATIONS

e Assumptions were made for the location of future conditions HSR and Commuter Rail alighments at Grand Central
Station, both horizontally and vertically. This dictated the proposed location for the adjacent Green Line LRT station. As
concurrent designs progress, including architectural and structural designs for the Green Line LRT platform as well as
private site development, Green Line LRT geometry will need to be developed accordingly, including potential updates to
the vertical alignment across the Elbow River bridge.

e \Vertical and horizontal clearance for the existing pump station just west of 4 Street SE, including subsurface structural
elements, will likely result in updates to geometry.

e The overhead transmission lines along the north side of 10 Avenue SE, 7 Street SE to Macleod Trail were relocated
underground after the survey data used for this analysis was collected. Locations of the relocated poles at the Substation
with risers to underground were assumed using available data on Google Earth, the proposed alignment assumes a
horizontal minimum separation of 7 meters to the proposed LRT structure. Additional survey is needed to confirm the
location of lines and ensure horizontal clearance to the LRT structure is met.

e Atterminus stations, end of line geometry was conceptual only and did not account for braking distance, operational
and storage needs, and systems elements. Both horizontal and vertical adjustments are anticipated as a result.

e For Opt 6 Street SW, the horizontal curve radius (35m) from 6 Street SW to 2 Avenue SW is significantly below the
minimum radius used per criteria (60m), this radius was used in order to avoid a building impact. Feasibility of
construction, operations and maintenance needs to be confirmed.

PROPOSED RIGHT-OF-WAY (ROW)

Assumptions

The design of all options sought to minimize right of way impacts by utilizing the existing public right of way. In areas where that
was not feasible, property acquisition was proposed. Where property was required, the following assumptions were made in an
effort to minimize building impacts:
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e Proposed ROW (Desirable) — 3m setback from edge of pedestrian clearway or vertical circulation element at stations
e Proposed ROW (Adjacent to building) — No setback from edge of pedestrian clearway
e Proposed aerial easements were provided based off a 3m offset from the LRT structure over the CPKC property.

Temporary Construction Easements (TCE) required to facilitate construction, grading tie ins, driveway tie ins, etc. were not
included in this stage of design but should be reviewed in later stages.

Permissions To Enter (PTE) or consent from private property owners to conduct preliminary engineering investigations, including
geotechnical investigations, topographic survey, or utility investigations, were not considered at this stage of design but should be
reviewed in later stages.

Property Acquisitions and Easements

Property acquisitions were kept to a minimum for each option with exceptions around station areas and curves along the
alignments. The exceptions were necessary to provide adequate pedestrian access to the elevated stations and maintain the
required turning radii for the LRT. However, in areas where ROW is required, stations and curves were strategically placed to take
advantage of city owned property and to avoid building impacts.

An aerial easement over the CPKC railway will be required for all three options as the alignments shift from 10th Avenue to
downtown. The proposed easements extend 3 meters from either side of the proposed elevated LRT structure. Coordination with
CPKC will be essential to secure the necessary permissions and ensure sufficient safety during construction and operation phases.
Aerial easement purchase presents possible schedule delays for acquisition process.

15t Street SW Option is the least impactful with approximately 2240 sq. meters of proposed ROW acquisition and no known
building impacts. The largest property acquisition for this option is the surface parking lot located at 204 and 218 10" Avenue SE,
equating to nearly half of the total required acquisitions. Additional ROW will be required at Olympic Plaza and 138 7" Avenue SE
for pedestrian access to the station.

2" Street SW Option is the most impactful with approximately 3900 sq. meters of proposed ROW acquisition and major impact to
the Parkade ramp structure located at 221 9™ Avenue SW. The largest property acquisition for this option is the surface parking
lot, including a small security structure, located at 224 and 232 10™ Avenue SW, equating to just under half of the total required
acquisitions. Additional ROW will be required at 310 7" Avenue SW for pedestrian access at the 7! Avenue Station as well as at
114 2™ Street SW and 200 Barclay Parade SW for pedestrian access at the Eau Claire Station. None of the acquisitions needed for
pedestrian access to the stations will result in building impacts.

6™ Street SW Option is slightly less impactful with approximately 3600 sq. meters of proposed ROW acquisition and demolition of
640 71" Avenue SW, also known as Castello’s. Acquisitions will be required primarily of properties currently used as surface
parking lots including 706 10" Avenue SW, 725 9" Avenue SW, and 342 2™ Avenue SW. Additional ROW will be required for
pedestrian access at the 7th Avenue Station as well as for pedestrian access at the Eau Claire Station. None of the acquisitions
needed for pedestrian access to the stations will result in building impacts.

Structure Impacts

Although the design philosophy was to avoid structures to the extent possible, the nature of the project necessitated some
impacts. These impacts have been identified on the conceptual engineering plans. A brief description of the impacted building for
each option is described below:

e 1% Street SE Option
0 Olympic Plaza
= Located at the south east corner of 7 Avenue SE and 1 Street SE, the temporary structures located
within Olympic Plaza are assumed to be impacted as part of this option. Feedback from City of Calgary
Staff noted potential redevelopment at Olympic Plaza Park
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e 2" Street SW Option
0 2219 Avenue SW - CPA Lot 25 City Centre Parkade (9 Avenue)
= Located south of the intersection of 2 Street SW and 9 Avenue SW, the parkade ramp is assumed to be
impacted as part of this option. Engineering design plans relating to the parkade were not known at
the time of this design, so the full extent of impact is unknown.
0 Plus 15/ 30 Network — Calgary’s Skywalk — located throughout
= The Plus-30 Network skywalk, located between 71" Avenue SW and 6" Avenue SW, was assumed to be
fully impacted and will require removal. Additional engineering investigations should be conducted to
confirm impacts to the adjacent structures.
0 200 Barclay Parade SW — Eau Clair Market
= This building is assumed to being demolished as part other works and will be removed prior to the LRT
construction.
e 6™ Street SW. Option
O 64010 Avenue SW - Four20 Cannabis property
= Located north of the intersection of 10 Avenue SW and 6 Street SW, this building is assumed to be
impacted as part of this option.
0 200 Barclay Parade SW — Eau Clair Market
= This building is being demolished as part other works and will be removed prior to the LRT
construction.

Future Refinements

In some areas, partial property acquisitions have been noted on the drawings. Through design refinements, property
negotiations, and review of other ancillary project requirements, a full property acquisition could be considered for the overall
project benefit.

Coordinating with engineering team for structurally design piers and pedestrian access.

Additional study and design should be completed to determine refined property impacts due to the structural elements, such as
piers and pedestrian access structures, as well as power system requirements, and maintenance access.

Potential impacts to the roadway that should be refined include sight distance / daylight triangles at the intersection corners with
potential property acquisition if deemed necessary.

TCE should be reviewed and coordinated with property owners.

Permission to enter (PTE) or consent to conduct preliminary engineering investigations, including geotechnical, topographic
survey, or utility investigations, were not considered.

Systems elements have not been designed at this phase; additional ROW will be required for systems elements along the
alignments.

ROADWAY

The Roadway design criteria provided in Appendix 2.1 was prepared based on the following key items;
e  Summary of existing design standards,
e Justification and rationale along with references and applicable standards for the proposed standard,
e Summarize and propose a design standard to be carried forward for this project.

Assumptions

The following assumptions were made during the development of roadway design for all three options.
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e The proposed roadway will match existing roadway profile,

e Private and public driveway accesses will be evaluated in future design,

e  Proposed corner radii at intersections were matched to existing conditions,

e  Turning movements for proposed conditions with design vehicle will be evaluated in future design iteration,

e 3.5m lane width if one lane with curbs on both sides. 3.3m for two adjacent lanes or one lane with adjacent parallel
parking. 3.1m minimum lane width under the CPKC bridge on 1% Street SW,

e  Minimum of 1.5m sidewalk was provided due to right-of-way constraints.

Standards, Codes, Regulations, and Guidelines

There were various guidelines, standards, and by-laws used in roadway design. They are as follows:
e Transportation Association of Canada Geometric Design Guide for Canadian Roads
e City of Calgary Design Guidelines for Subdivision Servicing 2020
e City of Calgary Road Construction 2021 Standard Specifications
e City of Calgary Access Design Standards
e City of Calgary Centre City Urban Design Guideline
e City of Calgary Centre City Mobility Plan
e City of Calgary By-Law 1P2007 for Motor Vehicle Parking Stalls

Future Refinements

The vertical roadway profile including minimum and maximum vertical grades will be evaluated as per City’s design guidelines in
future design updates. For this design, it was assumed that roadway profile will match existing conditions, and it was not
evaluated. In addition, the current design, corner radii were matched to existing conditions. However, further refinement will be
required once the Traffic Operations team evaluates turning movements using a design vehicle. This will also confirm movements
that will need to be restricted for an acceptable level of service. Roadway design will be further refined to accommodate and/or
restrict driveway access. For center running median, driveways will need to be restricted to right-in and right-out only.

Future design phases can evaluate redistributing the parking and sidewalk areas. Tree and furniture areas, wider sidewalk, or
wider parking lanes can be proposed in these areas without impacting to the traffic operations.

BRIDGE AND STRUCTURAL DESIGN

No structural design was completed at this stage. Column placement, bridge locations, and column sizing are conceptual only for
feasibility and cost assessment.

Assumptions

e  Columns placed every 30 meters,

e  2.5-meter column width,

e 1 meter buffer between column and edge of travel lane,

e Center piers are located when tracks are spaced at 4.35 meters,

e Straddle bents are assumed in locations when tracks open for center stations,

e 3-meter structural depth for guideway, at station locations 1 meter structural depth under mezzanine.

Future Refinements

e  Column spacings for curved guideway will likely need to be a shorter than those that are on straight guideway,
e Columns atintersections should be located in a way to avoid compromising visibilities at the intersections.
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STATION DESIGN

Assumptions

Size 9 x 135 metered elevated center station

Future Refinements

Side platforms to be evaluated in the future to increase the distance between the OCS and the building facades at locations
where the guideway is transitioning back together.

UTILITIES

Standards, Codes, Regulations, and Guidelines
e The City of Calgary Design Guidelines for Development Site Servicing Plans
e Alberta Electrical Utility Code, Sixth Edition — August 2022
Assumptions

e  Minimum horizontal clearance from the proposed columns to the outside diameter of underground pipes to be 3 meters
e Minimum horizontal clearance from the proposed columns to the underground electric lines to be 3 meters
e Minimum horizontal clearance from the LRT structure to the transmission lines to be 7 meters

Future Refinements

Topographic surveys and subsurface utility engineering (SUE) investigations to be performed in the future to confirm utility
locations and ensure adequate clearances are met.
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APPENDICES

1.1 GL Design Criteria Matrix_TRACK-Alignments

From TCRP-Report 155: Track Design Handbook for LRT, 2nd Edition, Ch 3 - Rail Transit Track G

[CONTLICTING INFORMATION NaTE
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below
Limits-tap/ridp-Itic|
B3 =

Allgnment design spead 50

[Stavaring

[Contral trach

Trach ed tratfic)

Harizantal Alignmant’ | Seo P37 of TCRP 155

Winsmusm tangent length Greater of; 60 m or 057V Greater of: Ly, O 057V Greater of: 0.5 m or see nate
|Tangent extension beyand bath ands of platform 55 5" beyond boarding doars
[ Gesired Minimie Atrohus

ine, aetial/tunnel 150m
Minimum radius, mainfine, at-grade ballasted 150m
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service fracks
{

D57V = 285 m
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grade
manlmum grade
i grade
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erial station. minimum grade
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Length of vertical curve (crest/es)

Cength of vertical curvs (L], crest 3 “ar- Z5A rom TRCP-155 pi-42, 1L, of 250m

LEngii of vertical curve (L, 538 5 5A rom TRCP-155 pa-42, i, of 350m

Using Sm as absolute min

= i
[Track spacing, with center OCS/suppart
[Track spacing, no center OCS/support

Distanice from edge of platform o CL of tiack

ght of FILL ing wall abeve top of ballast
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[=] urb face
CL to exposed wall face [ret T

ness
 Track 1/2 CL vo bridge deck ling per 30% plans

FOOTHOTES | [
[4.9.21: Per project convention and AECOM precedent, design speed being used for track matches target speed being used for roadway neﬂgn snud :t statlon locatian also varies.
1334¢]

For spiraled curves, length of the circular curve plus sum of 172 largihs o both spirals shall be accep of comph el
2[Spirals shall Be required an all mainiine track h.c. with radius is than 3000m (3.2.5.1)
3[PGL in tangent track is along centerline byt 3 running rads and in plane defined by TOR. in curved track, inside rail remaing ot PGL and superelevation achieved by raising outer rail above inner rail (4.3.6.1.8)
4|5ee Table 7 for yard and pocket track PGL lim|tations

BEtweEn vertical Py 15 less than or equal to 750m, max | rade of 6% can be usedshort [=150m) = des max T, abs max 9%
B[ V-C5 shousd hav man possible length, asp i1 tangents ara long, |3.3.6.4.A.11]
7|5ee &3 B4 A4 2 for reverse VL lengths.
el For eombined vert/hor eurvature, use followling absolute min combes: B2 HO/1640° VT — B9" HO/1148' VC — O5'HC/BI0'WE (4.3.6.4.A08))
| Design snal aliow for centar 0C5

Bored Tunnel [ TOR to top outside of tunnel = 4.675m | U-Section CL to outside wall = 5.425m
[ Track 1 CL to Track 2 CL = 5.615M At-grade CL ta CL = 4.35 m (assumed from cut and cover sections]
€L to outside of tunnel wall = 8.635m Platform Length 130m + 30m bons = 190m total tangent
radius {to reduce overcut) = 200m
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1.2 Design Criteria Matrix_TRACK-Work

GL DESIGN CRITERIA MATRIX

, side, elevated tunnel [vert cire on platiomm]
form cross siope, masimum, toward rack

@MED VALUES [Plattoem hoight

length
Guitleway wadth at side platiorm
CL 1o platiorm distance 1am
[Mezzanine height 6.5 m From screenshat from 1sis 10/24

Emmw Lane width 365 m (12 3.35m 117 3.05 m (10

1.3 GL Design Criteria Matrix_TRACK-Stations

GL DESIGN CRITERIA MATRIX

From TCRP-Report 155: Track Design Handbook for LRT, 2nd Edition, Ch 3 - Light Rail Transit Track Geometry

CRITERIA
Standard rail section
Standard rail section, bridges,

sedifuls

Smallest turnout
i length of tangent b/t pt of switch & end of platfo

Tangent distance b/t pt of switch and hor/vert curve
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2.1 GL Design Criteria Matrix_Roadway

Proposed Condition -
1. Option 1st 5t
2. Option 2nd S5t
Item Existing Cond 3. Option 6th St Requirement Reference
Roadway Classification Residantial/ Urban Boulsvard Urhan Boutevard Residential/Urban Boulsvard ko Pt s Ement ek P, Dol Gy Mkl P
Certtre City Urban Design Guideline {Oct 2015)
Posted Speed (kmihr) A0S0
Design Speed (km/hr) 50/80 s0/60 Pe 47 - Design Guidelines for Subrivision Senvicing 2020
r 3 . : H = Fig 14 - Cross Section, Urban Boulevard - Design Guidelines for
ROW - Roadway Varias Minimum 9.65m from edge of travelled lane Min. 8.65m from edge of travelled lane Subdivision Senvicing 2020
ROADWAY
3.3m {when two lanes ar adjacent parallel parking)
Lane Width (m) Varias 3.5m (if one lane and curbs on both sides) 33 P 47 - Design Guidelines for Subrivision Sendcing 2020
3 1m minimum, constrained)
17 - Design Guidsli 5 i !
e W e i o s Py 47 - Design Guidslines for Subdivision Servicing 2020
Parking Width (mj) ~3m 26m SN T Calgary - Land Use Bylaw1P2007 Division &: Raguitements for Motor
i |Vehicie Parking Stalls, Bicycle Parking Stalls and Loading Stalls
Approach taper ratio NiA i1 81to 301 [TAC Table 8.17.1
BOULEVARD DESIGN
Curb Ty Ba CaG 0.25m Standard C&G T 47 - Design Guideli for Subdi Sed 2020
urb Type mrier C& andard C&G R B et 3G P 47 - Design Guidslines for Subcivisian Senicing
= p? . " u z
Curt width a5/08 0415 0415 Fig 14 - Standard Curt with 250mm Guttes - Road Construction 2021
Standard Specification
Varnies based on sidestreet (Street - Classification - NE/SESW/NW
10th 5t SE - Urban Bhwd - 7.5m (all)
9/Ave SE - Urbian Bivd [E], Residential (W) - 7.5m (E), 12.5m/8m (E]
Corner Radii Varies Varies - Match existing B Ave SE- Proposed LAT? - No standard P 99 - Design Guidslines for Subrivision Servicing 2020
7 Ave SE - Ex LRT - Nostandard
6 Ave SE - Residential - 12.5m (curb ext. parking) / Sm [no curb ext.
parking)
i o Varies Pg 47 - Design Guidslines for Subdivisian Senvcing 2020
e are 1.5m {minimum) Sm{ 1En Fz 10 Calgary's Access Design Standards,
Median N/A A45m
Clearance from Pier to Face of Curb NiA im
3.1 GL Utility Conflict Matrix
st :
e 1% Street SE Option
Date Prepared: 11/25/2024
General Note: Utility conflicts are identified using city-provided GIS utility
information with proposed LRT structures. Utilities conflict matrix will need CONFLICT CATEGORY:
to be updated as design and survey progresses in the next design phase. YES ‘LESS than 3m with proposed structure and ex water/sewer/storm. Less than 7m between Enmax electric line to proposed structure
NO [More than 3m separation with proposed structure and ex water/sewer/storm. More than 7m separation between Enmax electric line to the proposed structure_|
Calgary LRT Utility Conflicts Matrix
OPTION 1st ST
SN uTiLITY SIZE(mm) " |Size (ince ~ Size (Ft) ~ |MATERL - | CONFLICTLENGTH (I - CONFLICT CATEGORY CONFLICT WITH LOCATION
1|Water 400 157 13 pPvC 9 Potential conflictwith LRT columns Along 1st StSW between 6 Ave and 7 Ave SE
2|Water 300 118 10 YOI 9 Potential conflictwith LRT columns [Along 1st StSW between7 Ave & 8 Ave SE
3|Water 400 157 13 PDI 122 Along 1st St SW between 8 Ave and 9 Ave SE
4|Water 900 354 30 ST 20 Potential conflictwith LRT columns Along 10 Ave between 1st ST SEand Macledo TR SE
5|Water 400 157 13 PDI 122 Potential conflictwith LRT columns Along 10 Ave between 1st ST SEand Macledo TR SE
6|Sanitary Sewer Minor Minor Minor Minor 289 Potential conflictwith LRT columns [Along 15t SW between 6 Ave SE & 9 Ave SE
7|Sanitary Sewer Minor Minor Minor Minor 47 Potential conflictwith LRT columns e & West of Macleod Trail SE
B SronmISEwWeS 1050} ars) = CONG 23] { [ERTIT TGS ] BSW I EtWEenl G AVEIaN LS 05 AVe] - —
9[Storm Sewer 900 354 3.0 CONC 118 conflictwith LRT columns SW between 7 Ave SE and 6 Ave SE
10| Storm Sewer 750 295 25 CONC 19 conflictwith LRT columns SW between 8 Ave and 9 Ave SE
11]Storm Sewer Minor Minor Minor nor 65 conflictwith LRT columns 0 Ave SE between 1 St SE & Macleod Trail SE
12|Electric Lines |UGDist Duct Bank = = = 400 Lconflictwith LRT columns stSt
13|Electric Lines |UG = = = 90 conflictwith LRT columns 0 Ave
14[Electric Lines |UG Dist Duct Bank = = = 80 conflictwith LRT columns | 0 Ave
nd i
e 2" Street SW Option
Calgary LRT Utility Conflicts Matrix
OPTION 2nd St
SN uTILITY SIZE (mm) Size (Ft) MATERIAL CONFLICT LENGTH (M; CONFLICT CATEGORY CONFLICT WITH LOCATION
1{Water 300 1.0 Yoi/a Potential conflict with LRT columns Along 2nd St SW between Sau Claire AV SW to 9 Ave SW
2|Water 900 3.0 ST Potential conflict with LRT columns Along 10 Ave between 2nd St SW & Center St
3| Water 150 0.5 PVC 300 Potential conflict with LRT columns Along 10 Ave between 2nd St SW & Center St
4|Sanitary Sewer Minor Minor PVC/CONC/VCT 1184 Potential conflict with LRT columns Along 2nd St SW between N of Riverfront Ave SW & 9 Ave SW.
5|Sanitary Sewer Minor Minor VvCT 145 Potential conflictwith LRT columns Along 10 Ave SW between 2 StSW of 1St SW
6|Sanitary Sewer 500 1.6 VCT 42 Potential conflict with LRT columns Along 10 Ave between 1St SW & Center St
7|Sanitary Sewer 500 16 CONC 125 Potential conflict with LRT columns Along 10 Ave between 1St SW & Center St
8|Storm Sewer 1350 4.4 CONC 282 Potential conflict with LRT columns Along 2nd St SW between 3Ave SW & N of Riverfront Ave SW
9|Storm Sewer 1500 49 CONC 46 Potential conflict with LRT columns Along 2nd St SW between 6Ave SW & 3 Ave SW
10[Storm Sewer 1200 3.9 CONC 119 Potential conflict with LRT columns Along 2nd St SW between 7 Ave SW & 6 Ave SW
11{Storm Sewer 900 3.0 CONC 200 Potential conflict with LRT columns Along 2nd St SW between 9 Ave SW & 7 Ave SW
12|Electric Lines |UG Dist Duct - - - 583 Potential conflict with LRT columns Along 2nd St
ic Lines [UGDist Duct Bank - - - 533 Potential conflict with LRT columns Along 2nd St
14|Electric Lines |UG Dist Duct - - - 88 Potential conflict with LRT columns Along 10 Ave
ic Lines [UGDist Duct Bank - - - 255 Potential conflict with LRT columns Along 10 Ave
16| Elect UGTransission = = = 170 Potential conflict with LRT columns Along 10 Ave
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e 6" Street SW Option

Calgary LRT Utility Conflicts Matrix

OPTION 6TH ST

SN - uTiuTY - SIZE (mm) - |Size (ince ~ Size (Ft) - |MATERL * | CONFLICTLENGTH (P - | POTENTIAL CONFLICT ~ CONFLICT WITH N LOCATION N
1 Water 300 118 10 YDI 243 Potential conflict with LRT columns Along 2 St SW towards N of 2 Ave SW.
2 Water 53