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1 Screening

This study has been prepared according to the City of Ottawa’s 2017 Transportation Impact Assessment (TIA)
Guidelines, incorporating the 2023 Revision to Transportation Impact Assessment Guidelines. Accordingly, a Step
1 Screening Form has been prepared and is included as Appendix A, along with the Certification Form for the TIA
Study PM. As shown in the Screening Form, a TIA is required, and this study has been prepared to support a plan
of subdivision application.

The subdivision lands are located within the Barrhaven South PH3 Urban Expansion Area Lands (S-1 Lands)
outlined in the City’s Official Plan Schedule C17. The S-1 Lands related applications have been submitted to lift the
Future Neighbourhood Overlay. The transportation report prepared in support of that submission will be the
parent transportation study in the process that informs the concept plan for the future neighbourhood. This TIA
will assess the plan of subdivision under the typical development review process and assess the impact of any
changes between the overall concept plan and any revisions to the plan of subdivision.

2 Existing and Planned Conditions

2.1 Proposed Development

The proposed development situated in the Barrhaven South PH3 Urban Expansion boundary, is located at 3882
and 4000 Barnsdale Road. The development is currently zoned as Development Reserve Zone (DR). The proposed
development concept includes a total of 448 single-detached homes, 494 townhouses, park/open space, and a
stormwater maintenance pond. The subdivision will connect to the extensions of Elevation Road, Kilbirnie Drive,

and Cappamore Drive and new local roads are proposed within the subdivision. The anticipated build-out year is
2031.

Figure 1 illustrates the study area context. Figure 2 illustrates the proposed concept plan.

ICGH Page 1
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Figure 1: Area Context Plan

TS

Source: http://maps.ottawa.ca/geoOttawa/ Accessed: June 11, 2026
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2.2 Existing Conditions

2.2.1 Area Road Network

Barnsdale Road: Barnsdale Road is a City of Ottawa arterial road with a two-lane rural cross-section, including
gravel shoulders on both sides of the road within the study area. The posted limit is 80 km/h within the study area.
The City protected right-of-way is 30.0 metres west of Highway 416 and 39.5 metres between Highway 416 and
Prince of Wales Drive, subject to unequal widening with 17.25 metres on the north side and 22.25 metres on the
south side.

Borrisokane Road: Borrisokane Road is a City of Ottawa collector road with a two-lane rural cross-section,
including gravel shoulders on both sides of the road within the study area. The posted speed is 80 km/h and the
City protected right-of-way is 24.0 metres south of Cambrian Road.

Trail Road: Trail Road is a City of Ottawa arterial road with a two-lane cross-section, including gravel shoulders on
both sides of the road within the study area. The unposted limit is assumed to be 80 km/h within the study area.
The existing right-of-way is 20.0 metres within the study area.

William McEwen Drive: William McEwen Drive is a City of Ottawa collector road with a two-lane cross-section,
including gravel shoulders on both sides of the road within the study area. The unposted limit is assumed to be 80
km/h within the study area. The existing right-of-way is 20.0 metres within the study area.

Elevation Road: Elevation Road is a City of Ottawa collector road with a two-lane urban cross-section. Multi-use
pathways are anticipated to be on both sides of the road. The unposted limit is assumed to be 50 km/h based on
the Highway Traffic Act, and the right-of-way is 24.0 metres.

Dundonald Drive: Dundonald Drive is a City of Ottawa collector road with a two-lane urban cross-section including
sidewalks on both sides east of the future Realigned Greenbank Road. To the west of the future Realigned
Greenbank Road, Dundonald Road is currently under construction and is anticipated to include multi-use
pathways on both sides of the road. The unposted speed limit is assumed to be 40 km/h based on the traffic
calming design of new neighborhoods, and the measured right-of-way is 24.0 metres.

Kilbirnie Drive: Kilbirnie Drive is a City of Ottawa collector road with a two-lane urban cross-section, including
sidewalks on both sides of the road. The unposted speed limit is assumed to be 50km/h based on the Highway
Traffic Act, and the right-of-way is 22.0 metres.

Cappamore Drive: Cappamore Drive is a City of Ottawa collector road with a two-lane urban cross-section,
including cycletracks and sidewalks on both sides of the road. The unposted speed limit is assumed to be 50 km/h
based on the Highway Traffic Act. The right-of-way is 24.0 metres.

Moyard Drive: Moyard Drive is a City of Ottawa local road with a two-lane urban cross-section. The unposted
speed limit is assumed to be 30 km/h based on the traffic calming design of new neighbourhoods, and the right-
of-way is 18.0 metres.

2.2.2 Existing Intersections
The key intersections within one kilometre of the site have been summarized below:

Borrisokane Road at Barnsdale Road The intersection of Borrisokane Road at Barnsdale Road is an
unsignalized T-intersection with stop control on the minor approach
of Borrisokane Road. The southbound approach consists of a shared
left-turn/right-turn lane. The eastbound approach consists of a
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shared left-turn/through lane, and the westbound approach consists
of a shared through/right-turn lane. No turn restrictions were noted.

Barnsdale Road at Trail Road/William The intersection of Barnsdale Road at Trail Road/William McEwen

McEwen Drive Drive is an unsignalized intersection with stop control on the minor
approaches of Trail Road/William McEwen Drive. Each approach
consists of a shared all-movement lane. No turn restrictions were
noted.

2.2.3  Existing Driveways
Within 200 metres, driveways are present on the west side of Elevation Road, both sides of Cappamore Drive, and
on the south side of Moyard Drive to residential land uses. Figure 3 illustrates the existing driveways.
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2.2.4 Cycling and Pedestrian Facilities

Figure 4 illustrates the pedestrian facilities in the study area and Figure 5 illustrates the cycling facilities.
Considering the plans for other developments and the newly constructed pedestrian and cycling facilities, new
community sidewalks and cycling pathways have been included in the figure where possible, despite not being
formalized within the City’s pedestrian network in geoOttawa.
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Sidewalks are provided along Cappamore Drive, Kilbirnie Drive, Dundonald Drive east of Realigned Greenbank
Road. Multi-use pathways are provided along Elevation Road and Dundonald Drive west of Realigned Greenbank

Road. Cycling facilities include cycletracks along both sides of Cappamore Drive. Realigned Greenbank Road is
designated as a cross-town bikeway.

Figure 4: Study Area Pedestrian Facilities
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Figure 5: Study Area Cycling Facilities
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No pedestrian volumes are noted on the study area. Cyclist volumes included in study area intersection counts,
presented in Section 2.2.7, have been compiled and are illustrated in Figure 6.
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2.2.5 Existing Transit

Figure 7 illustrates the transit system map in the study area and Figure 8 illustrates nearby transit stops. All transit
information is from June 11, 2026 and is included for general information purposes and context to the surrounding
area.

Within the study area, the route #75 travels along Kilbirnie Drive, Greenbank Road, and Cappamore Drive. It is
noted that routes #671, #675, and #683, which are high school routes, travel along Kilbirnie Drive, River Mist Road,
and Cambrian Road. The frequency of these routes within proximity of the proposed site based on June 11, 2026,
service levels are:

e Route # 75— 15-minute service in the peak period/direction and 30-minute service all-day

ICGH Page 8
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Figure 7: Existing Study Area Transit Service
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2.2.6 Existing Area Traffic Management Measures
The existing area traffic management measures consist of bulb-outs framing parking on Elevation Road,
Dundonald Drive, Kilbirnie Drive, and Cappamore Drive within the study area.

2.2.7 Existing Peak Hour Travel Demand
Existing turning movement counts have been obtained from the Barrhaven South Future Neighbourhood Phase 3
Transportation Report. Table 1 summarizes the intersection count dates and sources.

Intersection Count Date Source
Borrisokane Road at Barnsdale Road Wednesday, Mar 20, 2024 Ontario Traffic Inc.
Barnsdale Road at Trail Road/William McEwen Drive Monday, July 26, 2021 City of Ottawa

Figure 9 illustrates the existing traffic counts and Table 2 summarizes the existing intersection operations. The
level of service based on average delay for unsignalized intersections. Detailed turning movement count data is
included in Appendix B and the Synchro worksheets are provided in Appendix C.
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During both the AM and PM peak hours, the study area intersections operate well. No capacity issues are noted.

2.2.8 Collision Analysis

Collision data have been acquired from the City of Ottawa open data website (data.ottawa.ca) for five years prior
to the commencement of this TIA for the surrounding study area road network (2018-2022). Table 3 summarizes
the collision types and conditions in the study area, Figure 10 illustrates the intersections and segments analyzed,
and Table 4 summarizes the total collisions for each of the locations analyzed. Collision data are included in

Appendix D.
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Table 3: Study Area Collision Summary, 2018-2022

Number %
Total Collisions 11 100%
Fatality 0 0%
Classification Non-Fatal Injury 5 45%
Property Damage Only 6 55%
Approaching 0 0%
Angle 6 55%
Rear end 1 9%
Initial Impact Type Sideswipe 1 9%
Turning Movement 1 9%
SMV Unattended 0 0%
SMV Other 2 18%
Other 0 0%
Dry 8 73%
Wet 2 18%
Loose Show 1 9%
Road Surface Condition Slush 0 0%
Packed Snow 0 0%
Ice 0 0%
Unknown 0 0%
Pedestrian Involved 0 0%
Cyclists Involved 0 0%

Figure 10: Study Area Collision Records

3882 & 4000 Barnsdale
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Number %
Intersections / Segments 11 100%
Barnsdale Road at Borrisokane Road 5 45%
Barnsdale Road at Trail Road/William McEwen Drive 3 27%
Barnsdale Road between Viewbank Road and Greenbank Road 2 18%
Barnsdale Road between Borrisokane Road and Viewbank Road 1 9%

Within the study area, there are a total of 11 collisions during the 2018-2022 time period, with six involving
property damage only and the remaining five having non-fatal injuries. The collision types are most represented
by angle with six collisions, SMV other with two, rear end, sideswipe, and turning movement each with one
collision. Weather conditions do not affect collisions at this location. At the intersection of Barnsdale Road at
Borrisokane Road, all recorded collisions are angle collisions and are expected to be mitigated by the future
intersection improvements planned as part of the Highway 416 at Barnsdale Road interchange project. No further
collision review is required as part of this study.

2.3 Planned Conditions
2.3.1 Changes to the Area Transportation Network

2.3.1.1 Transportation Master Plan (2025)

The recently approved Transportation Master Plan includes a Capital Infrastructure Plan identifying transportation
investments to support the forecasted growth and strategic connectivity and livability targets for the City. It also
identifies committed projects, and a subset of priority projects that are expected to be implemented by 2046
based on current affordability assumptions. Area projects anticipated to impact travel in the study area that are
included within the Capital Infrastructure Plan are:

e Transit Network
o Priority Network
= Median bus rapid transit from Barrhaven Centre Station to Kilbirnie Station (Southwest
Transitway)
e Road Network
o Committed
= Realigned Greenbank Road and Widening between Chapman Mills Drive and Cambrian
Road
= Barnsdale Road /Highway 416 interchange
o Priority Network
= Realigned Greenbank Road from Cambrian Road to Kilbirnie Drive, including a two-lane
new road
= Realigned Greenbank Road Extension from Kilbirnie Drive to Barnsdale Road, including a
two-lane new road
= Borrisokane Road Urbanization from Strandherd Drive to Cambrian Road, including
implementation of new active transportation facilities on both sides of the road
o Needs-Based Network
= Barnsdale Road Widening from two to four lanes between Highway 416 and Realigned
Greenbank Road Extension

I-l CG H Page 13
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2.3.1.2 Greenbank Road Realignment and Southwest Transitway Extension

The Realigned Greenbank Road includes the design of a new 4-lane arterial roadway with a two-lane separated
median Bus Rapid Transit (BRT) and sidewalks and cycletracks on both sides of the road. The BRT will connect from
Chapman Mills Drive to the new park-and-ride at Kilbirnie Drive. A park-and-ride facility is anticipated to be located
at the southwest corner of the future intersection of the Kilbirnie Drive Extension and Realigned Greenbank Road,
providing parking for approximately 400 vehicles at the terminus of the BRT line. Stations will be located at major
intersections, including Darjeeling Avenue, Riverboat Heights, River Run Avenue, Cambrian Road, and Dundonald
Drive. Local bus routes will also be able to enter and exit the Transitway corridor to service adjacent streets. The
project also includes a new bridge over the Jock River. The Greenbank Road Realignment from Marketplace to
Cambrian Road is identified in the 2025 TMP Priority Road Network as a committed project, expected to be
implemented between 2025 and 2029, and the segments from Cambrian Road to Kilbirnie Drive and from Kilbirnie
Drive to Barnsdale Road are identified as Phase 1 projects expected to be implemented between 2029 and 2037.
However, the Southwest Transitway is identified in the Priority Transit Network projects as a project anticipated
to be implemented by 2046 through Development Charges. The design plan of the Greenbank Road Realignment
and Southwest Transitway Extension, from Marketplace Avenue to Barnsdale Road, is included in Appendix E.

2.3.2 Highway 416 at Barnsdale Road Interchange

The environmental assessment study and preliminary design for an interchange at the intersection of Highway
416 and Barnsdale Road were completed in September 2023. The ultimate configuration consists of a partial
cloverleaf interchange on the south side of Barnsdale Road and a four-lane bridge over Highway 416 with a multi-
use pathway. The interim configurations will be subject to traffic demands, and it is expected that the free flow
ramps on the north side of Barnsdale Road will not be constructed as part of this configuration and are considered
a long-term improvement once warranted. The ramps on the north side of Barnsdale Road will result in the
discontinuation of Borrisokane Road and Trail Road. Specific intersection configurations have not been explored
as part of the EA and the provision of the ultimate bridge structure may not be provided during the interim
configuration. The City of Ottawa included include a preferred solution for a Kilbirnie Drive extension to protect
for future demands associated with Borrisokane Road becoming a cul-de-sac in the ultimate interchange
configuration. On March 28, 2024, the Government of Ontario committed to constructing the Highway
416/Barnsdale Road interchange, including funding for the interchange planning and design over three years
starting in 2025. It is expected that the interim conditions of the interchange will be completed by 2029. The
interim and ultimate recommended plan and the Borrisokane realignment options are included in Appendix F.

2.3.3 Barnsdale Road Widening

The environmental assessment (EA) study for the Barnsdale Road Widening extends from Highway 416 in the west
to Prince of Wales Drive in the east and review the need for widening from 2-lanes to 4-lanes. The complete street
design will outline the facilities and right of way requirements for the corridor. It is noted that the Transportation
Master Plan only identifies the widening between Highway 417 and Realigned Greenbank Road to be within the
2025 TMP Needs Based Road Network.

2.3.4 Other Study Area Developments
Background developments have been obtained from the Barrhaven South Future Neighbourhood Phase 3
Transportation Report. The details of the developments have been included in Appendix G.
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3 Study Area and Time Periods

3.1 Study Area
The study area will include the intersections of:

e Barnsdale Road at:
o Borrisokane Road
o Trail Road/William McEwen Drive
e Realigned Greenbank Road at (Future conditions):
o Dundonald Drive
o Kilbirnie Drive
o Cappamore Drive
o Barnsdale Road

The boundary road will be Barnsdale Road, Elevation Road, Kilbirnie Drive, and Cappamore Drive. Although
screenline 49 is beyond 1km from the site and this will be analyzed as part of this study.

3.2 Time Periods
As the proposed development is composed entirely of residential units the AM and PM peak hours will be
examined.

3.3 Horizon Years
The anticipated build-out year is 2031. As a result, the full build-out plus five years horizon year is 2036.

4 Development-Generated Travel Demand
4.1 Mode Shares

Examining the mode shares recommended in the TRANS Trip Generation Manual (2020) for the subject district,
derived from the most recent National Capital Region Origin-Destination survey (OD Survey), the existing average
district mode shares by land use for South Nepean have been summarized in Table 5.

Table 5: TRANS Trip Generation Manual Recommended Mode Shares — South Nepean

Single Detached Multi-Unit (Low-Rise)
Travel Mode

AM PM AM PM

Auto Driver 51% 53% 49% 49%
Auto Passenger 14% 19% 13% 13%
Transit 25% 18% 26% 24%
Cycling 1% 1% 2% 2%
Walking 9% 9% 9% 12%
Total 100% 100% 100% 100%

4.2 Trip Generation

This TIA has been prepared using the vehicle and person trip rates for the residential dwellings using the TRANS
Trip Generation Manual (2020). Table 6 summarizes the person trip rates for the proposed residential land uses
for each peak period.
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Land Use Land Use Peak  Vehicle Trip  Person Trip

Code Period Rate Rates
210 AM ] 2.05

ingle-Detached
Single-Detache (TRANS) PM - 2.48
220 AM ; 1.35

Multi-Unit Low-Ri
ulti-Unit Low-Rise 10 ANs) PM - 1.58

Using the above person trip rates, the total person trip generation has been estimated. Table 7 summarizes the
total person trip generation for the residential land uses.

Land Use Units AM Peak Period PM Peak Period
In Out Total In Out Total
Single-Detached 448 275 643 918 689 422 1111
Multi-Unit Low-Rise 494 200 467 667 437 344 781

Using the above mode share targets, the person trips by mode have been projected. Trip generation by peak hour
has been forecasted using the prescribed peak period conversion factors presented in the TRANS Trip Generation
Manual (2020) for the residential component. Table 8 summarizes the residential trip generation by mode and
peak hour.

AM Peak Hour PM Peak Hour
Travel Mode Mode In Out Total Mode In Out Total
Share Share

T Auto Driver 51% 68 158 225 53% 161 98 259
S Auto Passenger 14% 19 43 62 19% 58 35 93
% Transit 25% 38 89 127 18% 58 36 94
2 cycling 1% 2 4 5 1% 3 2 5
W Walking 9% 14 34 48 10% 36 22 58
@ Total 100% 141 328 467 100% 316 193 509
Auto Driver 49% 47 110 157 49% 95 74 169
‘é’ E‘ Auto Passenger 13% 13 29 42 13% 25 20 45
2 'n? Transit 26% 29 67 95 24% 49 39 88
£ 2 Cycling 2% 2 6 8 2% 4 4 8
s =2 Walking 9% 11 25 35 12% 27 22 49
Total 100% 102 237 337 100% 200 159 359

Auto Driver - 115 268 382 - 256 172 428

Auto Passenger - 32 72 104 - 83 55 138

Tg Transit - 67 156 222 - 107 75 182
2 Cycling - 4 10 13 - 7 6 13
Walking - 25 59 83 - 63 44 107

Total - 243 565 804 - 516 352 868

As shown above, a total of 382 AM and 428 PM new peak hour two-way vehicle trips are projected as a result of
the proposed development.
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4.3 Trip Distribution

To understand the travel patterns of the subject development, the OD Survey has been reviewed to determine
the travel for the residential component, and these patterns were applied based on the build-out of South Nepean.
Table 9 below summarizes the distributions.

To/From Residential % of Trips
North 80%
South 5%
East 10%
West 5%
Total 100%

4.4 Trip Assignment

Using the distribution outlined above, turning movement splits, and access to major transportation infrastructure,
the trips generated by the site have been assigned to the study area road network. Given that the interim
Barnsdale interchange is expected to be implemented by the 2031 build-out horizon and Realigned Greenbank
Road is expected to be implemented by the 2036 plus five-year horizon, two proportional assignments have been
developed. Table 10 summarizes the proportional assignment to the study area roadways, and Figure 11 illustrates
the 2031 site generated volumes and Figure 12 illustrates the 2036 site generated volumes.

To/From Via 2031 Horizon Via 2036 Horizon
45% Hwy 416 (N), 45% Hwy 416 (N),
10% Borrisokane Rd (N), 5% Borrisokane Rd (N),
North 5% Elevation Rd (N), 20% Re-aligned Greenbank Rd (N)
10% Dundonald Dr (E), 5% Dundonald Dr (E),
10% Kilbirnie Dr (E) 5% Kilbirnie Dr (E)
South 5% Hwy 416 (S) 5% Hwy 416 (S)
East 10% Cappamore (E) 10% Cappamore (E)
West 5% Hwy 416 (N) 5% Hwy 416 (N)
Total 100% 100%
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Figure 11: New Site Generation Auto Volumes - 2031
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Figure 12: New Site Generation Auto Volumes - 2036
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5 Exemption Review
Table 11 summarizes the exemptions for this TIA.
Table 11: Exemption Review
Module Element Explanation Exempt/Required
Site Design and TDM
4.1.2 Circulation Only required for site plan and zoning by-law Exempt
and Access applications
Development Design
4.1.3 New Street Only required for plans of subdivision Required
Networks
parkin 4.2.1 Parking Only required for site plan and zoning by-law Exempt
J Supply applications
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Module
Boundary Street
Design
Transportation
Demand Management

Network Impact

Background Network
Travel Demand

Demand
Rationalization

Neighbourhood Traffic
Calming

Transit

Network Concept

Intersection Design

Element

All Elements

All Elements

4.6.1 Adjacent
Neighbourhoods

4.7.1 Transit Route
Capacity

4.7.2 Transit
Priority
Requirements

4.4.1-2/4.9.1
Intersection
Control

3882 & 4000 Barnsdale Road Transportation Impact Assessment

Explanation
All applications

Only required when the development generates
more than 60 person-trips

Only required when one or more other Network
Impact Modules are triggered when the
development generates more than 75 auto or
transit trips

Only required when one or more other Network
Impact Modules when the development generates
more than 75 auto trips

If the development meets all of the following
criteria along the route(s) site generated traffic is
expected to utilize between an arterial road and
the site’s access:

1. Access to Collector or Local;

2. “Significant sensitive land use presence” exists,

where there is at least two of the following

adjacent to the subject street segment:

e School (within 250m walking distance);

e Park;

e Retirement / Older Adult Facility (i.e. long-
term care and retirement homes);

e Licenced Child Care Centre;

e  Community Centre; or

e 50%, or greater, of adjacent property
along the route(s) is occupied by
residential
lands and a minimum of 10 occupied
residential units are present on the route.

3. Application is for Zoning By-Law Amendment
or Draft Plan of Subdivision;

4. Atleast 75 site-generated auto trips;

5. Site Trip Infiltration is expected. Site traffic will
increase peak hour vehicle volumes along the
route by 50% or more.

Only required when the development generates

more than 75 transit trips

Only required when the development generates

more than 75 auto trips

Only required when proposed development
generates more than 200 person-trips during the
peak hour in excess of equivalent volume
permitted by established zoning

Only required when the development generates
more than 75 auto trips

Exempt/Required
Required

Required

Required

Required

Exempt

Required

Required

Exempt

Required
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Module

Element

4.4.3/4.9.2
Intersection Design

6 Development Design

6.1 Design for Sustainable Modes
The proposed development is a residential subdivision featuring driveways for each dwelling and garage for typical

townhomes. Bicycle parking is assumed to be within the individual units.

3882 & 4000 Barnsdale Road Transportation Impact Assessment

Explanation
Only required when the development generates

more than 75 auto trips

Exempt/Required
Required

A 2.0-metre unidirectional cycletrack and a 2.0-metre sidewalk are proposed on both sides of the extensions of
Elevation Road, Kilbirnie Drive, and Cappamore Drive east of Elevation Road, transitioning to a 1.8-metre sidewalk
on both sides of the road west of Elevation Road. A 1.8-metre sidewalk is proposed on one side of local roads
within the subdivision. Pathway connections are also proposed through walkway blocks through the subdivision.
Pedestrian crossings are proposed at the intersections of Elevation Drive at Kilbirnie Drive, and at Cappamore

Drive on all approaches, and on a PXO is proposed on Elevation Drive at Moyard Drive.

Bus stops are included on Elevation Road at Kilbirnie Drive, at Moyard Drive, and at Cappamore Drive.

The high-level active mode network is provided in Figure 13, illustrating the elements noted above.

Figure 13: Conceptual Pedestrian and Cycling Network
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6.2 New Street Networks

The extension of Elevation Road is proposed to connect to Cappamore Drive and serves as a transit route. The
extension of Elevation Road is a 24.0-metre-wide collector road with 2.0-metre sidewalks and 2.0-metre
cycletracks. On-street parking is proposed on one side of the road, and the proposed speed limit will be 40 km/h.

The extension of Kilbirnie Road is a 26.0-metre-wide collector road with 2.0-metre sidewalks and 2.0-metre
cycletracks. On-street parking is proposed on one side of the road, and the proposed speed limit will be 40 km/h.

The extension of Cappamore Drive is a 24.0-metre-wide collector road with 2.0-metre sidewalks and 2.0-metre
cycletracks east of Elevation Road and west of Elevation Road is a 20.0-metre-wide local road with 1.8-metre
sidewalks on both side of the road. On-street parking is proposed on one side of the road, and the proposed speed
limit will be 40 km/h east of Elevation Road, and 30 km/h west of Elevation Road.

The new local roads, excluding Cappamore Drive west of Elevation Road, include 18.0-metre-wide roads with a
1.8-metre sidewalk on one side of the road and on-street parking along one side of the road as well as 14.75-
metre-wide window streets. The proposed speed limit will be 30 km/h.

To support the pedestrian and cycling connectivity within the subdivision, traffic calming elements have been
illustrated on the conceptual traffic calming plan, adhering to the philosophies of the Traffic Calming Guidelines
and preliminary input from the City. The plan has not been coordinated or reconciled with the civil design, utility
requirements, grading requirements or streetscaping elements such as trees. The features include bulb-outs to
narrow approaches to intersections (e.g. reduced crossing distance), speed humps, midblock narrowing to reduce
vehicle speeds. Traffic calming elements for connections to the existing roadways will be coordinated with the
adjacent existing roadway during the detailed design phase. Potential bus stop locations have been drafted for
review, following the high-level locations outlined in Section 11.

A conceptual traffic calming plan has been provided in Appendix H.

7 Boundary Street Design

Table 12 summarizes the MMLOS analysis for the boundary streets of Barnsdale Road, the extensions of Elevation
Road, Kilbirnie Drive, Cappamore Drive, and the internal local roads. City of Ottawa typical cross-sections have
been assumed for all future roadways. Barnsdale Road is within the “Suburban” area, and the internal local and
new collector roads are within the “within 600m of a rapid transit station” area. The MMLOS worksheets has been
provided in Appendix I.

. Pedestrian LOS Bicycle LOS Transit LOS Public Realm LOS
Segment Condition
PLOS Target BLOS Target TLOS Target PRLOS Target
Existing F C E C - - E E
Barnsdale Road Future c c c c i ) c c
Elevation Road Future B A A B - - B B
Kilbirnie Drive Future B A A B C E B B
Cappamore Drive Future B A A B C E B/C C
New local road Future B A A B - - C C

Barnsdale Road will not meet the pedestrian and bicycle LOS targets in the existing conditions due to the roadway
volumes and posted speed limits. Assuming a typical arterial cross-section for the future improvements, Barnsdale
Road is expected to meet the pedestrian and bicycle LOS targets in the future conditions.
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Elevation Road, Kilbirnie Drive, and Cappamore Drive will not meet the pedestrian LOS targets in the future
conditions. The maximum distance between controlled crossings needs to be between 231 and 260 metres.

The local roads will not meet the pedestrian LOS targets in the future conditions. While the standard local road
cross-section reaching a PLOS of B, to meet a PLOS of A, 1.50-2.99-metre boulevards would be required.

8 Transportation Demand Management

8.1 Context for TDM

The mode shares used within the TIA represent the unmodified district mode shares for South Nepean. These
mode shares include a maximum of 26% for transit, 2% for cycling, and 12% for walking. Considering the context
of the proposed development, post-occupancy TDM measure will be recommended to support achieving the
mode share targets for the proposed development.

8.2 Need and Opportunity

The subject site has been assumed to rely predominantly on auto travel, followed by transit, walking and cycling
and those assumptions have been carried through the analysis. It is anticipated that future pedestrian and cycling
facilities provided within the subdivision to connect to northern and eastern communities, along with transit
service providing and adjacent park and ride facility, and local service through the subject site, will be the primary
methods of supporting the community. Supporting TDM measures are recommended to encourage shifts toward
sustainable modes and mitigate the risks associated with failing to meet mode share targets.

8.3 TDM Program
The “suite of post occupancy TDM measures” has been summarized in the TDM checklists for the residential land
uses. The checklist is provided in Appendix J. The key TDM measures recommended include:

e Provide a multimodal travel option information package to new residents

e Provide transit incentives for new residents

e Contract with OC Transpo to provide early transit services until regular services are warranted by
occupancy levels

9 Background Network Travel Demands

9.1 Transportation Network Plans

The transportation network plans were discussed in Section 2.3. At the 2031 build-out horizon, the interim
Barnsdale interchange is expected to be implemented. At the 2036 plus five-year horizon, Realigned Greenbank
Road is expected to be implemented. These are the road network conditions that will be considered at the study
horizons.

9.2 Background Growth

Given that all background developments within Barrhaven South have been included in the Barrhaven South
Future Neighbourhood Phase 3 Transportation Report and would account for the majority of growth in the area,
the growths along study area roadways are assumed to be captured within the background development;
therefore, no annual growth rate will be applied on study area roadways.

9.3 Other Developments
The background developments explicitly considered in the background conditions have been obtained from the
Barrhaven South Future Neighbourhood Phase 3 Transportation Report. The report has been used to account for
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the reassignment of background development trips resulting from the implementation of the Barnsdale
interchange and Realigned Greenbank Road. In addition, changes in the travel patterns of existing traffic volumes
have been taken into account in the report.

The background development volumes, and the 2031 and 2036 reassigned background volumes obtained from
the Barrhaven South Future Neighbourhood Phase 3 Transportation Report have been provided in Appendix G. It
should be noted that industrial components located in the western portion of Barrhaven South Future
Neighbourhood Phase 3 has been included in the background development volumes for this study.

10 Demand Rationalization

10.1 Intersection Control

Signal warrant analysis of Justification 7 was performed for the study area intersections for the 2031 future
background conditions. Based on the July 2024 Ontario Traffic Manual (OTM) Book 12, the intersection of
Barnsdale Road at Borrisokane Road/Highway 416 falls within the Case 2 signal warrant category, indicating that
traffic signal might be warranted. The signalized conditions were reviewed for the 2031 and 2036 future
background horizons, and cycle lengths of 75 seconds for the AM peak hour and 90 seconds during the PM peak
hour were assumed for the intersection of Barnsdale Road at Borrisokane Road/Highway 416. No additional signal
warrants were met at the 2036 future background conditions and remain the same as the 2031 future background
conditions. The signal warrant calculation sheets are provided in Appendix K.

All-way stop-controlled warrants analysis was performed for the study area intersections for the 2031 future
background conditions. The intersection of Barnsdale Road at Trail Road/Highway 416 met the warrants in the
2031 future background conditions and was reviewed for the 2031 and 2036 future background horizons. No
additional all-way stop warrants were met at the 2036 future background conditions and remain the same as the
2031 future background conditions. The all-way stop-controlled warrants are provided in Appendix L.

10.2 Intersection Design

The left turn warrant analysis was performed for the study area intersections for the 2031 future background
conditions. The eastbound, westbound, and southbound lanes at the intersection of Barnsdale Road at
Borrisokane Road/Highway 416 met the warrants during both peak hours. Therefore, the implementation of these
lanes was reviewed for the 2031 and 2036 future background horizons, including the storage lengths calculated
based on TIA guidelines and TAC. No additional left turn warrants were identified for the 2036 future background
conditions. The left-turn warrant calculation sheets are provided in Appendix M.

The westbound left turn lane at the intersection of Barnsdale Road at Trail Road/Highway 416 met the warrant
during both peak hours at the 2031 future background conditions. The westbound left turn lane was reviewed as
part of the interim conditions for the 2031 and 2036 future background horizons and the storage lengths were
assessed based on TIA guidelines and TAC. No additional left turn warrants were identified for the 2036 future
background conditions. The left-turn warrant calculation sheets are provided in Appendix M.

The right turn warrant analysis was performed for the study area intersections for the 2031 future background
conditions. According to TAC, a right-turn auxiliary lane is suggested at signalized locations when the volume of
right-turning traffic is 10% to 20% of the total approaching volume. At the intersection of Barnsdale Road at
Borrisokane Road/Highway 416, the westbound, northbound, and southbound right turn volumes exceed 20% of
the total approaching volume and the eastbound right turn volume exceeds 10% of the total approaching volume.
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The operational need of the right-turn lanes was reviewed as part of the analysis for the 2031 and 2036 future
background horizons. No additional right-turn lanes have been noted for the 2036 future background conditions.

At the Barnsdale Road at Trail Road/Highway 416 intersection, the northbound right turn volumes exceed 20% of
the total approaching volume, therefore was reviewed for the 2031 and 2036 future background horizons. No
additional right-turn lanes were noted for the 2036 future background conditions.

10.3 2031 Future Background Intersection Operations
The interim conditions for the interchange at Barnsdale Road have been assumed to be completed by 2031. The
warrant analysis noted above has been included in the operational review.

Figure 14 illustrates the 2031 background volumes and Table 13 summarizes the 2031 background intersection
operations. The level of service for signalized intersections is based on volume to capacity ratio (v/c) calculations
for individual lane movements and MMLOS Guidelines weighted v/c methodology for the overall intersection, as
per direction from Transportation Engineering Services, and average delay for unsignalized intersections. The
synchro worksheets for the 2031 future background horizon are provided in Appendix N.
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Figure 14: 2031 Future Background Volumes
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AM Peak Hour

PM Peak Hour

v/C Delay Q(95%") LOS v/C
0.91 38.9 #160.1 E 0.99
0.71 19.5 91.2 C 0.71
0.23 23.7 20.4 A 0.18
0.88 54.6 #99.1 E 0.99
0.90 35.7 - E 0.99
Mitigation Measure: with SBL
0.86 29.1 #159.5 D 0.85
0.67 16.4 91.7 B 0.61
0.31 26.2 20.6 A 0.30
0.27 29.0 21.5 A 0.43
0.75 40.8 61.8 D 0.84
0.83 27.1 - D 0.85
Mitigation Measure: with EBL, WBL, and SBL
0.58 14.4 38.9 A 0.45
0.43 18.3 45.8 A 0.51
0.41 12.6 23.6 A 0.26
0.50 18.3 43.7 A 0.53
0.24 17.6 15.1 A 0.29
0.27 21.4 16.6 A 0.41
0.66 26.9 45.1 D 0.83
0.58 18.4 - B 0.63
0.00 7.6 0.0 A -
0.06 8.6 1.5 A 0.10
0.50 15.6 21.0 C 0.66
0.05 27.6 0.8 F 0.13
- 6.9 - A -
Mitigation Measure: with WBL and NBR
0.00 7.6 0.0 A -
0.06 8.6 1.5 A 0.10
0.04 16.4 0.8 C 0.14
0.47 14.5 18.8 B 0.51
0.05 27.6 0.8 F 0.13
- 6.6 - A -
Mitigation Measure: All-way stop controlled
0.42 12.4 15.0 C 0.45
0.45 14.4 17.3 D 0.73
0.57 16.7 26.3 D 0.75
0.02 11.2 0.8 B 0.03
- 14.6 - C -

Delay
63.6
28.2
24.3
74.2
55.5

32.6
19.2
28.7
34.7
49.7
33.0

13.2
23.9
11.6
24.5
23.3
28.0
41.9
26.1
0.0
8.6
21.0
53.6
9.7

0.0
8.6
21.6
14.9
52.9
7.5

15.3
25.6
26.6
12.4
23.5

Q(95")
#215.6
115.2
25.1
#196.0

#208.4
111.0
26.2
42.7
104.7

33.8
81.3
19.1
67.3
22.1
35.7
86.8

0.0
2.3
36.0
3.0

0.0
2.3

3.8
21.8
3.0

17.3

44.3

48.0
0.8
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. AM Peak Hour PM Peak Hour
Intersection Lane
LOS v/c Delay Q(95%) LOS v/c Delay Q(95%)
Mitigation Measure: All-way stop controlled with WBL and NBR

EB B 0.47 14.4 18.0 C 0.48 17.0 19.5

Barnsdale Road/ WBL B 0.13 11.4 3.8 B 0.23 13.0 6.8

Trail Road/ WBT/R B 0.35 12.7 11.3 C 0.54 17.5 233

Highway 416 NBL/T B 0.03 10.7 0.8 B 0.08 11.7 2.3

Unsignalized NBR C 0.59 17.9 28.5 C 0.71 24.9 42.8

SB B 0.02 11.9 0.8 B 0.03 12.9 0.8

Overall B - 15.0 - C - 19.3 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =1.00 # = queue exceeds storage or mid-block length

At the 2031 future background conditions, the new signalized interchange intersection at Barnsdale Road at
Borrisokane Road/Highway 416 is expected to have queueing concerns during both peak hours. The inclusion of
the 40-metre auxiliary southbound left-turn lane will alleviate the capacity constraints, although queueing
concerns may remain on the eastbound approach. Given that the intersection is intended to be operational as
constructed for the foreseeable future, it is recommended the warranted eastbound and westbound left-turn
lanes also be implemented as part of the initial construction. Therefore, a 75-metre auxiliary eastbound left-turn
lane and a 45-metre auxiliary westbound left-turn lane are recommended for inclusion. The addition of a
southbound right turn-lane is not required operationally, although it should be considered as part of the
design/construction of the initial intersection. At this horizon, a 15-metre auxiliary southbound right-turn lane is
recommended.

While the intersection of Barnsdale Road at Trail Road/Highway 416 is expected to operate acceptably with shared
all movement approaches and as a two-way stop-control, the turn lane warrants have been met, and it is
recommended to be implement as part of the initial construction of the interchange. Therefore, a 25-metre
auxiliary westbound left-turn lane and a 45-metre auxiliary northbound right-turn lane are recommended. The
implementation would limit additional improvements being required in the future. The all-way stop-control is not
required operationally and can be implemented as required for operations.

10.4 2036 Future Background Intersection Operations

Similar to the 2031 future background conditions, the interim Barnsdale Road interchange has been assumed to
be completed. Additionally, Realigned Greenbank Road is assumed to be completed for the 2036 horizon and has
been incorporated into the analysis. As Realigned Greenbank Road will change the travel patterns in the area, the
mitigation measures recommended at the 2031 future background conditions have been reassessed to determine
whether they are still required. The warrant analysis noted in Sections 10.1 and 10.2 has been included in the
operational review.

Figure 15 illustrates the 2036 background volumes and Table 14 summarizes the 2036 background intersection
operations. The level of service for signalized intersections is based on volume to capacity ratio (v/c) calculations
for individual lane movements and MMLOS Guidelines weighted v/c methodology for the overall intersection, as
per direction from Transportation Engineering Services, and average delay for unsignalized intersections. The
synchro worksheets for the 2036 future background horizon are provided in Appendix O.
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Figure 15: 2036 Future Background Volumes
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AM Peak Hour

PM Peak Hour

v/C Delay  Q(95™) LoS v/C
0.89 31.8 #161.2 E 0.92
0.97 47.3 #168.2 E 0.99
0.29 28.8 22.5 A 0.21
0.88 61.2 #85.0 E 1.00
0.94 42.8 - E 1.00
Mitigation Measure: SBL
0.85 25.4 #161.7 D 0.81
0.92 35.6 #168.1 D 0.85
0.38 32.0 22.7 A 0.35
0.34 35.3 23.5 A 0.50
0.68 40.0 46.5 D 0.82
0.86 32.0 - D 0.84
Mitigation Measure: with EBL, WBL, and SBL
0.47 10.5 29.7 A 0.32
0.54 22.5 63.9 B 0.65
0.57 11.1 36.2 A 0.59
0.41 14.2 39.7 A 0.42
0.29 22.7 17.7 A 0.31
0.34 28.0 19.4 A 0.45
0.59 26.9 36.1 C 0.79
0.56 174 - B 0.68
0.00 7.6 0.0 A -
0.06 8.6 1.5 A 0.10
0.54 16.4 24.8 C 0.74
0.05 30.0 1.5 F 0.16
- 7.6 - B -
Mitigation Measure: with WBL and NBR
0.00 7.6 0.0 A -
0.06 8.6 1.5 A 0.10
0.04 16.4 0.8 C 0.14
0.51 15.2 21.8 C 0.59
0.05 30.0 1.5 F 0.16
- 7.1 - A -
Mitigation Measure: All-way stop controlled
0.42 12.7 15.8 C 0.47
0.46 14.8 18.0 D 0.76
0.61 18.4 31.5 E 0.86
0.02 11.3 0.8 B 0.03
- 15.6 - D -

Delay
44.6
63.9
26.8
78.8
58.8

26.0
31.9
32.3
40.0
50.8
34.0

11.5
23.7
18.7
17.0
23.7
30.2
38.7
24.1
0.0
8.7
24.8
69.0
12.1

0.0
8.7
21.7
16.7
67.9
8.8

16.5
29.5
40.6
12.8
31.2

Q(95")
#219.3
#197.0
26.9
#180.2

#210.1
#185.8
28.1
45.5
91.3

24.5
106.3
32.2
58.1
22.0
35.6
70.7

0.0
2.3
48.0
3.8

0.0
2.3

3.8
29.3
3.8

18.8

49.5

73.5
0.8
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. AM Peak Hour PM Peak Hour
Intersection Lane h h
LOS v/C Delay Q (95%") LOS Vv/C Delay Q (95™)
Mitigation Measure: All-way stop controlled with WBL and NBR
EB B 0.47 14.8 18.8 C 0.50 18.0 20.3
Barnsdale Road at WBL B 0.14 11.6 3.8 B 0.24 13.5 6.8
Trail Road/ WBT/R B 0.35 13.0 12.0 C 0.56 18.7 24.8
Highway 416 NBL/T B 0.03 10.8 0.8 B 0.08 11.8 2.3
Unsignalized NBR C 0.64 20.0 33.8 E 0.83 35.2 62.3
SB B 0.02 12.1 0.8 B 0.03 13.2 0.8
Overall C - 16.1 - C - 243 -
EBL B 0.64 50.5 41.7 A 0.54 48.3 31.3
EBT/R A 0.17 17.1 12.2 A 0.12 16.6 8.4
bund Id Dri ¢ WBL A 0.04 29.4 5.1 A 0.04 31.2 5.1
un :"aa“ . ':"e a wsT/R A 0.30 126 15.8 A 0.37 16.8 19.2
ealighe NBL A 0.02 13.2 8.5 A 0.05 7.8 8.3
Greenbank Road
, . NBT/R A 0.12 10.4 33.7 A 0.11 6.5 20.0
Signalized
SBL A 0.08 9.6 12.7 A 0.14 8.9 21.3
SBT/R A 0.11 59 15.0 A 0.20 6.3 30.0
Overall A 0.31 17.0 - A 0.27 12.6 -
EBL A 0.25 51.2 11.3 A 0.21 51.0 10.1
EBT/R A 0.07 9.5 4.6 A 0.05 9.2 3.6
WBL A 0.05 34.1 4.9 A 0.05 34.0 4.9
Kilbirnie Dri WBT/R A 0.29 9.9 9.8 A 0.28 9.7 9.7
Hlbirnie Drive at NBL A 0.01 9.3 3.2 A 0.03 11.2 5.0
Realigned
Greenbank Road NBT A 0.06 7.0 10.3 A 0.07 8.7 10.6
. . NBR A 0.01 0.1 0.0 A 0.01 0.0 0.0
Signalized
SBL A 0.07 15.9 19.0 A 0.12 10.0 14.0
SBT A 0.05 13.6 16.3 A 0.07 8.8 11.0
SBR A 0.03 2.3 0.0 A 0.06 0.2 0.0
Overall A 0.22 144 - A 0.19 114 -
EBL A 0.07 40.0 6.1 A 0.07 39.8 6.1
EBT/R A 0.25 40.7 18.2 A 0.23 40.5 17.5
c Dri WBL A 0.03 39.0 3.9 A 0.02 37.7 2.8
a:faRma"l: en ;“’e WBT/R A 0.28 25.8 15.4 A 0.37 33.9 223
ealigne NBL A 0.00 2.3 m0.6 A 0.01 2.7 1.7
Greenbank Road
. . NBT/R A 0.04 1.7 5.6 A 0.05 2.0 9.1
Signalized
SBL A 0.02 3.4 1.9 A 0.04 2.1 1.9
SBT/R A 0.04 2.7 3.6 A 0.06 1.5 2.5
Overall A 0.12 13.2 - A 0.17 12.6 -
EBL A 0.33 28.1 16.3 A 0.35 24.8 20.4
B dale Road EBT A 0.51 29.3 62.3 C 0.74 34.2 99.7
a"‘; al_e °: at et C 0.74 37.7 98.4 B 0.61 29.4 78.5
Greei;;‘i’"(ekoa g WBR A 0.09 5.1 6.4 A 0.09 4.1 6.0
. . SBL A 0.05 17.3 114 A 0.08 10.9 6.7
Signalized
SBR A 0.10 8.4 8.5 A 0.10 2.3 0.2
Overall B 0.65 29.7 - B 0.66 27.2 -
Saturation flow rate of 1800 veh/h/lane Delay = average vehicle delay in seconds
Notes: Queue is measured in metres m = metered queue
Peak Hour Factor = 1.00 # = volume for the 95th %ile cycle exceeds capacity
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The signalized interchange intersection at Barnsdale Road at Borrisokane Road/Highway 416 is expected to have
queueing concerns during both peaks. The inclusion of the 40-metre auxiliary southbound left-turn lane will
alleviate the capacity constraints, although queueing concerns may remain on the eastbound and westbound
approaches during both peak hours. Given that the intersection is intended to be operational as constructed for
the foreseeable future, it is recommended the warranted eastbound and westbound left-turn lanes also be
implemented as part of the initial construction. Therefore, a 65-metre auxiliary eastbound left-turn lane and an
80-metre auxiliary westbound left-turn lane are recommended for the inclusion. The addition of a southbound
right turn-lane is not required operationally, although it should be considered as part of the design/construction
of the initial intersection. This was identified as a 2031 future background condition. At this horizon, a 15-metre
auxiliary southbound right-turn lane is recommended.

For the Barnsdale Road at Trail Road/Highway 416, the southbound approach is expected to have high delays due
to the two-way stop control. The implementation of the all-way stop-control would address the operational
constraints for the southbound approach. The auxiliary turn lanes remain the same as identified in the 2031 future
background conditions. At this horizon, a 25-metre auxiliary westbound left-turn lane and a 65-metre auxiliary
northbound right-turn lane are recommended.

The remaining intersections are expected to operate acceptably in the 2036 future background conditions.

11 Transit
11.1 Route Capacity

In Section 4.2 the trip generation by mode was estimated, including an estimate of the number of transit trips that
will be generated by the proposed development. Table 15 summarizes the transit trip generation.

AM Peak Hour PM Peak Hour
Travel Mode Mode Share
In Out Total In Out Total
Transit Varies 67 156 222 107 75 182

The proposed development is anticipated to generate an additional 222 AM peak hour transit trips and 182 PM
peak hour transit trips. From the trip distribution found in Section 4.3, these values can be further broken down.
A standard bus capacity of 45 passengers was assumed. Table 16 summarizes forecasted site-generated transit
ridership trips by direction and the equivalent bus loads.

Direction AM Peak Hour = PM Peak Hour Service Type Approximate Equivalent Peak
In Out In Out Hour/Direction Bus Loads
North 60 140 96 68 Bus Three standard buses
East 7 16 11 8 Bus One-third of a standard bus

In total, a 15-20-minute AM peak hour service level is estimated to be required for the proposed subdivision to
meet the transit demand, and a 30-minute PM peak hour service level. Ultimately these routes are expected to
form local service extending from the future BRT along Re-Aligned Greenbank Road, the Kilbirnie park and ride. In
the near term, the local service would have connectivity to the existing BRT stations at Barrhaven Towncentre and
Marketplace. The current route in Barrhaven South is not expected to provide the service required for the
subdivision or the ongoing developments to the west of the Re-Aligned Greenbank Road corridor. A new dedicated
route with peak hour service of 15-20-minute would meet the forecasted transit demand for the community. The
future transit stops are proposed within the subdivision, as illustrated in Figure 16.
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Figure 16: Conceptual Subdivision Transit Stop Locations
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11.2 Transit Priority

No transit priority is required along the boundary or within the subdivision. Ultimately, the median BRT along the
Realigned Greenbank Road corridor and park and ride facility at Kilbirnie Drive will reduce traffic demands and

increase the sustainable travel mode targets for the City.

12 Intersection Design

12.1 Intersection Control
Signal warrant analysis of Justification 7 was performed for the study area intersections for the 2031 and 2036

future total conditions. No additional signal warrants were met and remain the same as the corresponding future
background conditions. The signal warrant calculation sheets are provided in Appendix K.

All-way stop-controlled warrants analysis was performed for the study area intersections for the 2031 and 2036
future total conditions. No additional all-way stop warrants were met and remain the same as the corresponding
future background conditions. The all-way stop-controlled warrants are provided in Appendix L.

12.2 Intersection Design
The left turn warrant analysis was performed for the study area intersections for the 2031 and 2036 future total

conditions. No additional left turn warrants were identified and remain the same as the corresponding future
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background conditions. The storage lengths were adjusted for the 2031 and 2036 future total volumes, based on
TIA guidelines and TAC. The left turn warrants are provided in Appendix M.

The right turn warrant analysis was performed for the study area intersections for the 2031 and 2036 future total
conditions. No additional right-turn lanes were noted and remain the same as the corresponding future
background conditions.

12.3 2031 Future Total Intersection Operations

As noted in the 2031 future background conditions, the interim conditions for the interchange at Barnsdale Road
have been assumed to be completed by 2031. The warrant analysis noted in Sections 10.1 and 10.2 has been
included in the operational review.

The 2031 future total intersection volumes are illustrated in Figure 17 and the intersection operations are
summarized below in Table 17. The level of service for signalized intersections is based on volume to capacity ratio
(v/c) calculations for individual lane movements and MMLOS Guidelines weighted v/c methodology for the overall
intersection, as per direction from Transportation Engineering Services, and average delay for unsignalized
intersections. The synchro worksheets have been provided in Appendix P.
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Figure 17: 2031 Future Total Volumes
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Intersection

Barnsdale Road at
Borrisokane
Road/Highway
416
Signalized

Barnsdale Road/
Trail Road/
Highway 416
Unsignalized

Lane

EB
WB
NB
SB
Overall

EB
WB
NB
SBL
SBT/R
Overall

EBL
EBT/R
WBL
WBT/R
NB
SBL
SBT/R
Overall

EBL
EBT/R
WBL
WBT/R
NB
SBL
SBT
SBR
Overall
EB
WB
NB
SB
Overall

LOS
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AM Peak Hour

v/C Delay Q(95%") LOS v/C
0.96 47.7 #220.0 F 1.07
0.98 52.2 #213.0 E 0.95
0.29 35.8 29.4 A 0.24
0.97 86.4 #139.3 F 1.14
0.98 56.8 - F 1.10
Mitigation Measure: with SBL
0.97 45.1 #179.4 E 0.98
0.98 48.5 #172.9 D 0.87
0.38 30.2 23.7 A 0.50
0.30 32.9 23.4 A 0.51
0.80 49.7 #73.5 E 0.98
0.93 45.7 - E 0.98
Mitigation Measure: with EBL, WBL, and SBL
0.54 12.5 36.9 A 0.47
0.57 25.4 64.8 C 0.71
0.59 12.9 38.0 A 0.54
0.49 19.1 47.7 A 0.51
0.29 20.6 18.0 A 0.35
0.29 25.7 19.3 A 0.44
0.71 33.6 53.2 D 0.87
0.62 20.6 - C 0.73
Mitigation Measure: with EBL, WBL, and SBL and SBR
0.49 8.9 30.4 A 0.40
0.47 19.7 66.3 A 0.59
0.53 10.4 36.1 A 0.43
0.41 16.4 46.7 A 0.41
0.32 23.3 18.5 A 0.43
0.30 28.4 19.4 B 0.63
0.60 35.6 40.6 C 0.74
0.21 1.7 1.5 A 0.39
0.52 16.8 - A 0.59
0.00 7.6 0.0 A -
0.07 8.7 1.5 A 0.11
0.59 17.6 28.5 D 0.84
0.06 345 1.5 F 0.23
- 8.4 - B -

PM Peak Hour

Delay
84.2
53.9
29.2

123.8
83.8

48.0
30.2
334
37.3
75.4
46.9

12.7
29.7
15.2
22.9
243
31.0
48.5
28.4

8.9
22.2
9.8
17.3
30.4
44.8
48.0
10.7
22.9
0.0
8.7
325
101.0
16.6

Q(95")
#282.4
#203.0
31.6
#227.5

#197.2
#141.0
29.1
413
#119.5

32.7
107.9
28.3
65.4
25.1
37.9
#102.5

31.0
97.0
24.0
60.3
26.8
41.4
62.2
16.9

0.0
3.0
67.5
6.0
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. AM Peak Hour PM Peak Hour
Intersection Lane
LOS v/c Delay Q(95%) LOS v/c Delay Q(95%)
Mitigation Measure: with WBL and NBR
EB A 0.00 7.6 0.0 A - 0.0 0.0
WBL A 0.07 8.7 1.5 A 0.11 8.7 3.0
WBT/R - - - - - - - -
NBL/T C 0.04 17.0 0.8 C 0.15 22.3 3.8
NBR C 0.55 16.1 25.5 C 0.69 19.9 41.3
SB D 0.06 34.0 1.5 F 0.23 101.0 6.0
Overall A - 7.8 - B - 10.9 -
Mitigation Measure: All-way stop controlled
EB B 0.44 13.2 16.5 C 0.50 17.6 19.5
WB C 0.49 15.8 20.3 D 0.81 34.1 55.5
NB C 0.67 20.9 38.3 F 1.00 69.9 111.0
SB B 0.02 11.5 0.8 B 0.03 13.2 0.8
Barnsdale Road/ Overall C - 17.2 - E - 46.9 S
Trail Road/ Mitigation Measure: All-way stop controlled with WBL and NBR
Highway 416 EB C 0.49 15.3 19.5 C 0.53 19.6 22.5
Unsignalized WBL B 0.17 12.1 4.5 B 0.27 14.5 8.3
WBT/R B 0.36 134 12.0 C 0.59 20.8 27.8
NBL/T B 0.03 10.8 0.8 B 0.08 11.9 2.3
NBR C 0.70 23.1 41.3 F 0.97 63.8 100.5
SB B 0.02 12.2 0.8 B 0.03 13.7 0.8
Overall C - 17.7 - E - 37.9 -
Mitigation Measure: Signalized with WBL and NBR
EB A 0.32 7.7 37.4 A 0.27 8.5 41.8
WBL A 0.17 35 4.6 A 0.23 7.9 15.1
WBT/R A 0.22 3.0 8.5 A 0.30 7.0 29.9
NBL/T A 0.09 23.8 4.7 A 0.25 31.9 10.4
NBR C 0.75 12.8 21.4 D 0.82 14.6 25.9
SB A 0.05 21.4 35 A 0.08 26.0 4.6
Overall A 0.57 8.8 - B 0.63 11.6 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =1.00 # = queue exceeds storage or mid-block length

The new signalized interchange intersection at Barnsdale Road at Borrisokane Road/Highway 416 is expected to
have queueing concerns during both peak hours and the eastbound and southbound approaches are expected to
be over capacity during the PM peak. The inclusion of the 40-metre auxiliary southbound left-turn lane will
alleviate the capacity constraints, although queueing concerns may remain on the eastbound, westbound, and
southbound approaches. Given the intersection is intended to be operational as constructed for the foreseeable
future, it is recommended the warranted eastbound and westbound left-turn lanes also be implemented as part
of the initial construction. Therefore, a 75-metre auxiliary eastbound left-turn lane and an 80-metre auxiliary
westbound left-turn lane are recommended for inclusion. The addition of a southbound right turn-lane should be
considered as part of the design/construction of the initial intersection. This was identified as a 2031 future
background condition. At this horizon, a 20-metre auxiliary southbound right-turn lane is recommended.

For the Barnsdale Road at Trail Road/Highway 416, the southbound approach is expected to have high delays due
to the two-way stop control. Given the low volumes along Trail Road, it is recommended that the warranted
auxiliary lanes be provided and the southbound approach remain with the high delay. Therefore, a 30-metre
auxiliary westbound left-turn lane and a 30-metre auxiliary northbound right-turn lane are recommended. Should
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the southbound delay need to be addressed, the resulting mitigation would require signalization of the
intersection to ensure the northbound approach maintain acceptable operations. The turn lanes and all-way stop-
control mitigation measures were identified as a 2031 future background condition and the signalization noted in
the 2031 future total conditions. If the signalization is considered, it should be implemented during the initial
construction of the interchange.

12.3.1 2036 Future Total Intersection Operations

As noted in the 2036 future background conditions, the interim Barnsdale Road interchange has been assumed to
be completed. Additionally, Realigned Greenbank Road is assumed to be completed for the 2036 horizon and will
be considered in the analysis. The warrant analysis noted in Sections 10.1 and 10.2 has been included in the
operational review.

The 2036 future total intersection volumes are illustrated in Figure 18 and the intersection operations are
summarized below in Table 18. The level of service for signalized intersections is based on volume to capacity ratio
(v/c) calculations for individual lane movements and MMLOS Guidelines weighted v/c methodology for the overall
intersection, as per direction from Transportation Engineering Services, and average delay for unsignalized
intersections. The synchro worksheets have been provided in Appendix Q.
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Figure 18: 2036 Future Total Volumes
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Intersection

Barnsdale Road at
Borrisokane
Road/Highway
416
Signalized

Barnsdale Road at
Trail Road/
Highway 416
Unsignalized

Lane

EB
WB
NB
SB
Overall

EBL
EBT/R
WBL
WBT/R
NB
SBL
SBT/R
Overall

EBL
EBT/R
WBL
WBT/R
NB
SBL
SBT
SBR
Overall
EB
WB
NB
SB
Overall

EB
WB
NB
SB
Overall

EB
WBL
WBT/R
NBL/T
NBR
SB
Overall
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AM Peak Hour

PM Peak Hour

LOS v/C Delay Q(95t™) LOS v/C Delay
E 0.99 52.9 #240.6 E 0.99 53.6
F 1.31 173.2 #177.9 F 1.22 140.6
A 0.29 33.6 27.9 A 0.29 33.9
D 0.84 62.7 87.5 F 1.22 157.9
F 1.18 104.1 - F 1.22 105.1

Mitigation Measure: with EBL, WBL, and SBL

A 0.46 10.0 30.9 A 0.32 9.2

A 0.60 27.2 89.3 D 0.83 35.2
C 0.76 16.1 57.3 C 0.79 27.1
A 0.38 15.2 48.9 A 0.41 15.4
A 0.36 29.6 23.0 A 0.49 33.0
A 0.33 33.7 23.3 A 0.56 40.2
B 0.65 36.4 45.9 E 0.91 60.7
B 0.68 21.1 - D 0.84 32.9

Mitigation Measure: with EBL, WBL, and SBL and SBR

A 0.44 7.6 22.8 A 0.30 7.0

A 0.52 18.9 92.5 C 0.78 31.2
B 0.68 10.8 47.4 B 0.69 16.7
A 0.32 12.1 44.6 A 0.38 13.9
A 0.42 35.2 24.2 A 0.42 30.8
A 0.43 42.9 24.9 B 0.70 51.9
A 0.50 43.5 34.0 B 0.64 44.1
A 0.22 14 0.0 A 0.35 3.7

A 0.59 16.6 - C 0.74 24.8
A 0.00 7.6 0.0 A - 0.0

A 0.07 8.7 1.5 A 0.11 8.7

C 0.63 18.8 33.0 E 0.92 42.9
E 0.07 38.0 1.5 F 0.32 155.1
A - 9.2 - F - 22.9

Mitigation Measure: All-way stop controlled
B 0.45 13.5 17.3 C 0.51 18.1
C 0.50 16.3 20.3 D 0.83 35.0
C 0.72 23.7 45.0 F 1.11 101.6
B 0.02 11.6 0.8 B 0.03 13.4
C - 18.7 - F - 63.6
Mitigation Measure: All-way stop controlled with WBL and NBR

C 0.50 15.8 20.3 C 0.54 19.8
B 0.17 12.3 4.5 B 0.28 14.8
B 0.37 13.7 12.8 C 0.60 21.0
B 0.03 10.9 0.8 B 0.08 11.9
D 0.75 26.7 49.5 F 1.09 94.3
B 0.02 12.4 0.8 B 0.03 13.8
C - 19.7 - F - 53.0

Q(95")
#283.1
#271.0
34.5
#216.6

19.7
#155.0
#58.2
51.6
29.2
42.0
#98.2

m16.4

#161.6
433
51.9
27.0
42.1
49.5

4.9

0.0
3.0
89.3
8.3

19.5
55.5
145.5
0.8

21.8
8.3
27.0
2.3
133.5
0.8
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. AM Peak Hour PM Peak Hour
Intersection Lane h
LOS v/C Delay Q (95™) LOS Vv/C Delay
Mitigation Measure: Signalized with WBL and NBR
EB A 0.52 24.0 57.3 A 0.53 27.8
Barnsdale Road at WBL A 0.29 22.1 22.6 A 0.50 25.5
Trail Road/ WBT/R A 0.35 20.8 42.8 A 0.58 23.3
Highway 416 NBL/T A 0.03 13.8 4.1 A 0.09 11.9
Unsignalized NBR A 0.56 49 16.5 B 0.69 7.6
SB A 0.02 12.8 3.0 A 0.03 11.1
Overall A 0.54 14.9 - B 0.65 16.8
EBL B 0.67 51.2 45.3 A 0.57 49.3
EBT/R A 0.20 19.4 15.0 A 0.15 18.8
bundonald Dri ¢ WBL A 0.04 28.8 5.1 A 0.04 30.8
un :"aa“ . ':"e a wsT/R A 0.30 13.1 17.1 A 0.39 185
ealighe NBL A 0.03 5.1 3.0 A 0.06 3.8
Greenbank Road
, . NBT/R A 0.14 4.0 125 A 0.12 3.1
Signalized
SBL A 0.09 10.0 12.7 A 0.15 9.1
SBT/R A 0.12 6.3 16.8 A 0.23 6.8
Overall A 0.33 15.3 - A 0.30 12.3
EBL A 0.33 51.8 15.5 A 0.28 51.5
EBT/R A 0.23 7.4 9.6 A 0.16 7.7
WBL A 0.06 34.2 4.9 A 0.05 34.1
ilbirnie Dri WBT/R A 0.31 11.4 11.1 A 0.32 12.9
' :"'f_ "‘(;e at NBL A 0.05 6.4 6.3 A 0.10 6.7
Greei;;‘i’"(ekoa g NBT A 0.07 5.3 9.9 A 0.07 5.0
. . NBR A 0.01 0.1 0.0 A 0.01 0.0
Signalized
SBL A 0.08 12.7 11.5 A 0.13 12.4
SBT A 0.06 11.2 10.5 A 0.08 10.9
SBR A 0.05 0.4 0.0 A 0.09 0.7
Overall A 0.26 13.3 - A 0.23 11.6
EBL A 0.15 41.9 10.6 A 0.13 41.4
EBT/R A 0.57 25.3 28.1 A 0.47 26.6
c Dri WBL A 0.04 38.6 3.9 A 0.02 37.3
a:faRma"l: en ;“’e WBT/R A 0.29 26.9 16.8 A 0.42 38.2
ealigne NBL A 0.05 13.3 17.6 A 0.12 11.5
Greenbank Road
. . NBT/R A 0.05 12.2 19.5 A 0.08 9.8
Signalized
SBL A 0.02 6.3 4.2 A 0.04 5.9
SBT/R A 0.08 4.9 15.4 A 0.08 4.6
Overall A 0.31 16.1 - A 0.32 15.6
EBL B 0.69 50.2 36.2 D 0.85 56.2
B dale Road at EBT A 0.51 29.9 63.7 C 0.73 33.1
a"‘; al_e °: a WBT C 0.76 38.8 100.7 A 0.60 28.6
Greei;;‘i’"(ekoa g WBR A 0.11 5.0 6.8 A 0.11 3.7
. . SBL A 0.06 14.0 13.8 A 0.09 20.1
Signalized
SBR A 0.26 4.2 20.5 A 0.22 7.1
Overall A 0.60 28.5 - A 0.57 30.1
Saturation flow rate of 1800 veh/h/lane Delay = average vehicle delay in seconds
Notes: Queue is measured in metres m = metered queue
Peak Hour Factor = 1.00 # = volume for the 95th %ile cycle exceeds capacity

GCGH

Q(95")

54.4
28.0
51.0
7.9
36.9
3.4
33.8
10.5
5.1
21.9
3.6
9.2
21.4
34.8

12.8
7.6
4.9

12.3

10.7

10.1
0.0

17.9

15.0
1.6

9.3
24.5
2.8
26.6
28.2
21.4
9.2
18.0

60.2
97.3
76.7
6.3
18.3
18.0
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The signalized interchange intersection at Barnsdale Road at Borrisokane Road/Highway 416 is expected to have
queueing concerns during both peaks, the westbound approach is expected to be over capacity during the AM
peak, and the westbound and southbound approaches are expected to be over capacity during the PM peak. The
inclusion of eastbound, westbound and southbound left-turn lanes will alleviate the capacity constraints.
Therefore, a 40-metre auxiliary southbound left-turn lane, a 75-metre auxiliary eastbound left-turn lane, and a
125-metre auxiliary westbound left-turn lane are recommended for inclusion. The addition of a southbound right
turn-lane is not required operationally, although it should be considered as part of the design/construction of the
initial intersection. This was identified as a 2036 future background condition. At this horizon, a 15-metre auxiliary
southbound right-turn lane is recommended.

For the Barnsdale Road at Trail Road/Highway 416, the southbound approach is expected to have high delays due
to the two-way stop control. Given the low volumes along Trail Road, it is recommended that the warranted
auxiliary lanes be provided and the southbound approach remain with the high delay. Therefore, a 30-metre
auxiliary westbound left-turn lane and a 40-metre auxiliary northbound right-turn lane are recommended. Should
the southbound delay need to be addressed, the resulting mitigation would require signalization of the
intersection to ensure the northbound approach maintain acceptable operations. The turn lanes and all-way stop-
control mitigation measures were identified as a 2031 future background condition and the signalization noted in
the 2031 future total conditions. If the signalization is considered, it should be implemented during the initial
construction of the interchange.

The remaining intersections are expected to operate acceptably in the 2036 future total conditions.

12.3.2 Intersection MMLOS

Table 19 summarizes the MMLOS analysis for the signalized intersections in the future conditions. The intersection
of Barnsdale Road at Borrisokane Road/Highway 416 is within the “Suburban” area, and all other intersections are
within” 600 metres from a rapid transit station”. The MMLOS worksheets has been provided in Appendix .

Pedestrian LOS Bicycle LOS Transit LOS Auto LOS

Int ti Conditi
ntersection onditions PLOS Target BLOS Target TLOS Target ALOS Target

Barnsdale Road at Borrisokane

F - -
Road/Highway 416 Future B C C C E
Dundonald Drive at Realigned
Greenbank Road Future c A c A A B A E
Kilbirnie Drive at Realigned
Greenbank Road Future c A B A A B A E
Cappamore Drive at Realigned Future 5 A A A R . . i
Greenbank Road
Barnsdale Road at Realigned Future 8 A A A R ; . i

Greenbank Road

The bicycle LOS target will not be met at the intersection of Barnsdale Road at Borrisokane Road/Highway 416 in
the future conditions. To meet the bicycle LOS target either unidirectional crossrides or bike lanes with protected
corners would be required.

The pedestrian and bicycle LOS targets will not be met at the intersection of Dundonald Drive at Realigned
Greenbank Road in the future conditions. To meet the pedestrian LOS target, the maximum number of travel lane
crossed at each pedestrian crossing would need to be reduced to four lanes, with fully protected right-turn and
left-turn signal phasing. To meet the bicycle LOS target, either unidirectional crossrides on the east and west legs
of the intersection with fully protected left-turn signal phasing for the southbound and northbound movements
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would be required or unidirectional crossrides with fully protected right-turn signal phasing on the same
approaches.

The pedestrian and bicycle LOS targets will not be met at the intersection of Kilbirnie Drive at Realigned Greenbank
Road in the future conditions. To meet the pedestrian LOS target, the maximum number of travel lane crossed at
each pedestrian crossing would need to be reduced to three lanes, with fully protected right-turn and left-turn
signal phasing and at least 18.0 seconds effective walk time. To meet the bicycle LOS target, a bike lane on the
east leg of the intersection would be required.

The pedestrian LOS targets will not be met at the intersection of Cappamore Drive at Realigned Greenbank Road
in the future conditions. To meet the pedestrian LOS target, the maximum number of travel lane crossed at each
pedestrian crossing would need to be reduced to three lanes, with fully protected right-turn signal phasing.

The pedestrian LOS targets will not be met at the intersection of Barnsdale Road at Realigned Greenbank Road in
the future conditions. To meet the pedestrian LOS target, the maximum number of travel lane crossed at each
pedestrian crossing would need to be reduced to three lanes, with fully protected eastbound left-turn signal
phasing and at least 50.0 seconds effective walk time.

12.3.3 Recommended Design Elements

The recommended interim conditions for the Highway 416 at Barnsdale Road interchange are under the purview
of Ministry of Transportation of Ontario, and no additional study area intersection design elements are proposed
for the network intersections as part of this study.

13 Summary of Improvements Indicated and Modifications Options
The following summarizes the analysis and results presented in this TIA report:

Proposed Site and Screening

e The proposed development includes a total of 448 single-detached homes and 494 townhouses

e The subdivision will connect to the extensions of Elevation Road, Kilbirnie Drive, and Cappamore Drive
and new local roads are proposed within the subdivision

e The anticipated build-out year is assumed to be 2031

TIA Screening and Exemptions

e The TIA Screening form indicated a full TIA was required due to trip generation and safety triggers
e The exemption review for the TIA did not require circulation and access, parking supply, and
neighbourhood traffic calming review

Existing Conditions

e Barnsdale Road, Borrisokane Road, and Trail Road are arterial roads, and William McEwen Drive, Elevation
Road, Dundonald Drive, Kilbirnie Drive, and Cappamore Drive are collector roads, and Moyard Drive is a
local road in the study area

e Future roadways include the extensions of Elevation Road, Kilbirnie Drive, and Cappamore Drive as
collector roads

e Sidewalks are provided 