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1 Screening

This study has been prepared according to the City of Ottawa’s 2017 Transportation Impact Assessment (TIA)
Guidelines. Accordingly, a Step 1 Screening Form has been prepared and is included as Appendix A, along with the
Certification Form for TIA Study PM. As shown in the Screening Form, a TIA is required including the Design Review
component and the Network Impact Component. This report accompanies a zoning by-law amendment/site plan
application.

2 Existing and Planned Conditions

2.1 Proposed Development

The subject property, located at 770-774 Bronson Avenue and 557 Cambridge Street, is zoned as Arterial
Mainstreet (AM10[2373], AM1[2003] S296) and is currently undeveloped. The proposed mixed-use development
includes a 26-storey residential building on a nine-storey podium, on the northern leg of the property comprising
153 apartment dwelling units and 71 student housing dwelling units to be built-out by 2024, connecting to a nine-
storey residential building on the western leg, comprising 104 apartment units to be built-out by 2025. The site is
located along both the Bronson Traditional Mainstreet and Carling Arterial Mainstreet design priority corridors.
The plan proposes use of an existing full-moves access onto Bronson Avenue and an outlet onto Cambridge Street
both accessing underground parking with 174 vehicle parking stalls and 348 bicycle parking stalls and additionally
proposes an access adjacent to the outlet onto Cambridge Street, separated by a median, accessing a move-in
room. Figure 1 illustrates the Study Area Context. Figure 2 illustrates the proposed concept plan.
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2.2 Existing Conditions

2.2.1 Area Road Network

Carling Avenue: Carling Avenue is a City of Ottawa arterial road with a divided six-lane urban cross-section
including sidewalks on both sides of the road. The outside lanes are shared transit-bike priority lanes and on-street
parking is prohibited within the study area on both sides of the road. The transit lane on the south side of Carling
Avenue additionally permits tour bus parking at specified times of year. The posted speed limit is 60 km/h and the
Ottawa Official Plan reserves a 44.5 metre right of way within the study area. Carling Avenue is a truck route.

Bronson Avenue: Bronson Avenue is a City of Ottawa arterial road with a four-lane urban cross-section including
sidewalks on both sides of the road. Within the study area, stopping regulations alternate between no stopping
and stopping prohibited from 7:00 — 9:00am, and 3:30 — 5:30pm during weekdays. The parking regulations during
weekdays alternate between no parking and parking prohibited between 9:00am and 3:00 pm. The posted speed
limit is 50 km/h and the Ottawa Official Plan reserves a 23.0 metre right of way within the study area. Bronson
Avenue is a truck route.

Booth Street: Booth Street is a City of Ottawa major collector road with a two-lane urban cross-section including
sidewalks on both sides of the road. On-street parking is permitted on both sides of the road, approximately 30
metres north of Carling Avenue. The unposted speed limit is 50 km/h and the measured right of way is 20.0 metres
within the study area. Booth Street is a truck route.

Fifth Avenue: Fifth Avenue is a City of Ottawa collector road with a two shared-lane urban cross-section including
sidewalks on both sides of the road. On-Street parking is permitted on the north side of the road, beyond
approximately 90 metres east of Bronson Avenue. The posted speed limit is 40 km/h and the measured right of
way is 20.0 metres within the study area.

Cambridge Street: Cambridge Street is a City of Ottawa local road with a two-lane urban cross-section including
sidewalks on both sides of the road. North of Carling Avenue, on-street parking is permitted on both sides of the
road between 7:00am and 6:00pm, (no parking is allowed between December 1%t and March 31%). On-street
parking is permitted on the east side of the road, and is permitted on the west side of the road from 7:00am and
7:00pm between Carling Avenue and Frederick Place. The unposted speed limit is 50 km/h and the measured right
of way is 20.0 metres within the study area.

Powell Avenue: Powell Avenue is a City of Ottawa local road with a two-lane urban cross-section and sidewalks on
both sides of the road. On-street parking is permitted on north side of the road west of Bronson Avenue, and on
alternating sides of the road to the east. The unposted speed limit is 50 km/h and the measured right of way is
18.0 metres east of Bronson Avenue, and between 14.0 metres and 14.5 metres to the west within the study area.

Glebe Avenue: Glebe Avenue is an eastbound City of Ottawa one-way local road with sidewalks on both sides of
the street and eastbound and westbound bike lanes on the south side of the road. On-street parking is permitted
on the south side of the road, the posted speed limit is 40 km/h and the measured right of way width is 18.0
metres within the study area.

Madawaska Drive: Madawaska Drive is a City of Ottawa local road with a two-lane urban cross-section and
sidewalks on both sides of the street. On-street parking is permitted on both sides of the road, the posted speed
limit is 40 km/h and the measured right of way width is 16.0 metres within the study area.

2.2.2 Existing Intersections
The existing study area intersections within 400 metres of the site have been summarized below:
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Carling Avenue at Booth Street The intersection of Carling Avenue at Booth Street is a signalized T-
intersection. The southbound approach consists of an auxiliary right-
turn lane and a left-turn lane. The eastbound approach consists of an
auxiliary left turn lane, two through lanes, and a shared transit/cycle
priority lane, and the westbound approach consists of two through
lanes and a shared right-turn/transit/cycle priority lane. Westbound
U-turns are prohibited at this intersection.

Carling Avenue at Cambridge Street The intersection of Carling Avenue at Cambridge street is an
unsignalized intersection, stop-controlled on the minor approaches.
The minor northbound and the southbound approaches each consist
of a right-turn lane with the Carling Avenue median preventing
through or left-turn movements. The eastbound approach consists of
two through lanes and a shared through/right-turn lane, and the
westbound approach consists of two through lanes and a shared
right-turn/transit/cycle priority lane. No turn restrictions were noted.

Bronson Avenue at Powell Avenue The intersection of Bronson Avenue at Powell Avenue is a signalized
intersection. The northbound and southbound approaches each
consist of a shared left-turn/though lane and a shared through/right-
turn lane. The eastbound and the westbound approaches each consist
of a shared all-movements lane. No turn restrictions were noted.

Bronson Avenue at Carling Avenue / The intersection of Bronson Avenue at Carling Avenue/Glebe Avenue

Glebe Avenue is a signalized intersection. The northbound approach consists of an
auxiliary left-turn lane, a left-turn lane, and a shared through/right-
turn lane and the southbound approach consists of a through lane and
a shared through/right-turn lane. The eastbound approach consists of
an auxiliary left-turn lane, a shared movement left-turn/through lane,
and a right-turn lane and the east leg is inbound only. Southbound
left turns are prohibited at this intersection.

Bronson Avenue at Fifth Avenue / The intersection of Bronson Avenue at Fifth Avenue/Madawaska

Madawaska Drive Drive is a signalized intersection. The northbound and southbound
approaches each consist of a shared left-turn/through lane and a
shared through/right-turn lane, and the eastbound and westbound
approaches each consist of a shared all-movements lane. Northbound
left turns are prohibited between 7:00am and 9:00am for all but
authorized vehicles and bicycles.

2.2.3 Existing Driveways

Along Cambridge Street, a driveway to a private laneway is present directly across from the proposed site access
and three driveways to single detached dwellings are on the west side of Cambridge Street and a drop off loop
accessing parking to a mid-rise residential building south of the site. Along Bronson Avenue, driveways to
residential and commercial land uses are present on both sides of the road within 200 metres of the proposed
site access.

2.2.4 Cycling and Pedestrian Facilities
Figure 3 illustrates the pedestrian facilities in the study area and Figure 4 illustrates the cycling facilities. Sidewalks
are provided along both sides of all study area roads. Cycling facilities include separated bike lanes on Glebe

: CIG/
@l gNsSETAH Page 4



770-774 Bronson Avenue Transportation Impact Assessment

Avenue and cycling paths in the Commissioners Park. In the Ultimate cycling network, Carling Avenue and Booth
Street are spine routes and Madawaska Drive/Fifth Avenue is a local route.

Figure 3: Study Area Pedestrian Facilities
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Figure 4: Study Area Cycling Facilities
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Additionally, the collected intersection counts presented in Section 2.2.7 provide existing pedestrian and cyclist
demands at the five study area intersections for both AM and PM peak hours. Figure 5 illustrates the existing
pedestrian volumes and Figure 6 illustrates the existing cyclist volumes within the study area.
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2.2.5 Existing Transit

Within the study area, route #2, 55, and 56 run along Carling Avenue. Route #55 also runs along Booth Street. At
Bronson Avenue and Carling Avenue intersection, route #2 turns south and runs along Bronson Avenue, while
route #56 continues running east along Glebe Avenue. Route #10 also runs along Bronson Avenue within vicinity
of the subject site and the southbound route has a stop that is located within the existing site access. At the time
of this report, due to construction, Line 2 LRT had been substituted with bus service. The frequencies of the routes

within proximity to the site are:

e Route #2 — 7-10 minute service during peak hours, 10-12-minute service all day

e Route #55 — 15-minute service all day and 30-minute service after 7:00pm

e Route #56 — Operating during peak hours only, 15-minute service in peak direction, 30-minute service in
off-peak direction

e Route #10 — 15-minute service all day, 30-minute service after 7:00pm

Figure 7 illustrates the transit system map in the study area and Figure 8 illustrates nearby transit stops.
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Figure 7: Existing Study Area Transit Service
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Figure 8: Existing Study Area Transit Stops
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2.2.6 Existing Area Traffic Management Measures

On-street parking is prevalent on local roads throughout the study area, bulb-outs are notably found on Cambridge
Street at Carling Avenue, mid-block narrowing with alternating parking is found on Powell Avenue, direction
control prevents inbound access to Clemow Avenue from Bronson Avenue, an extensive high-visibility gateway
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surface treatment is found on Glebe Avenue at Bronson Avenue, a radar speed driver feedback sign on Bronson
Avenue southbound and a right-in/right-out island is found on Kippewa Drive at Bronson Avenue.

2.2.7 Existing Peak Hour Travel Demand
Existing turning movement counts were acquired from the City of Ottawa for the existing study area intersections.
Table 1 summarizes the intersection count dates.

Intersection Count Date
Thursday, September 12, 2019
Tuesday, July 26, 2016

Carling Avenue at Cambridge Street Thursday, May 17, 2018
Thursday, August 8, 2019
Friday, August 28, 2015
Thursday, September 12, 2019
Wednesday, January 10, 2018
Bronson Avenue at Fifth Avenue/Madawaska Drive Wednesday, January 10, 2018

Carling Avenue at Booth Street

Bronson Avenue at Powell Avenue

Bronson Avenue at Carling Avenue/Glebe Avenue

The volumes within the counts provide are all subject to a number of construction projects that impact that direct
applicability of them for the purposes of evaluating as typical conditions and forecasting to future horizons. The
long-term construction along Highway 417 and the Bronson rehabilitation and reconstructions have altered the
typical travel patterns along Bronson Avenue and Carling Avenue. For example, travel in both directions along
Bronson Avenue have been affected, which would put greater demand along Carling Avenue, Booth Street and
Powell Avenue. Given these impacts, the counts have been balanced with historic counts to normalize the
operations and reflect more typical conditions.

Figure 9 illustrates the existing traffic counts and Table 2 summarizes the existing intersection operations. The
level of service for signalized intersections is based on HCM 2010 v/c calculations for individual lane movements
and HCM 2000 v/c calculations for the overall intersection, and HCM 2010 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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Intersection Lane AM Peak Hour PM Peak Hour
LOS v/C Delay Q (95™) LOS v/C Delay Q (95%™)
EBL C 0.77 56.7 #93.8 B 0.66 51.7 76.2
B A EBL/T C 0.74 53.5 #92.5 B 0.63 49.0 77.0
at’g";?n" S“n“e EBR C 0.74 28.4 103.4 F 1.08 921 | #2432
a Strgeet enue NBL C 0.75 379  m54.0 D 0.84 629  m#78.6
. . NBT/R F 1.39 204.8 #553.6 D 0.87 28.9 m230.5
Signalized
SBT/R D 0.81 31.4 #156.3 C 0.75 20.6 mlll.4
Overall F 1.33 101.5 - F 1.03 42.5 -
B A EB A 0.14 32.6 14.1 A 0.29 39.1 24.9
atr‘;;:ﬁlv;’::j‘:‘; WB C 0.79 63.1 57.8 E 0.95 106.6  #87.3
Madawaska Drive NB C 0.80 13.6 182.0 A 0.58 7.2 80.1
. . SB B 0.68 5.5 41.6 C 0.73 7.0 m75.4
Signalized
Overall C 0.80 14.2 - C 0.77 12.9 -
EBT/R - - - - - - - -
Carling A t WBT - - g - : - - -
taven b SR N S
. 8 . NBR B 0.03 14.2 0.8 B 0.04 14.6 0.8
Unsignalized
SBR B 0.10 11.3 2.3 C 0.48 15.3 19.5
Overall A - 0.5 - A - 2.8 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =0.90 # = queue exceeds storage or mid-block length

The intersection of Carling Avenue and Booth Street shows capacity issues in the PM peak hour, with the
eastbound left movement exhibiting high delays and extended queuing as well as the southbound right movement
showing as being over capacity with high delays and extended queueing. The southbound right movement’s
capacity issues are presently exacerbated by the high number of pedestrians using the west crossing the access
the eastbound bus stop located on the south side of Carling Avenue. With planned future improvements, impacts
from this interaction should be reduced.

During the PM peak hour, the eastbound right at the intersection of Bronson Avenue and Powell Avenue shows
as being over capacity. The volume of eastbound left-turning movements impacts performance at this
intersection, and if the eastbound approach had an auxiliary left-turn lane and a through/right lane, the v/cs of
these lanes would be 0.73 and 0.72 respectively without excessive delay or queuing. Furthermore, during 2019,
construction on Bronson Avenue North of Powell Avenue may have resulted in detour volumes in the flow of
traffic, thus the operations at this intersection may be slightly better in reality than captured and modelled.

At the intersection of Bronson Avenue and Carling Avenue, during the AM peak hour the eastbound left, the
eastbound left/through, the northbound through/right and the southbound through/right movements all exhibit
extended queuing and the northbound through/right movement and the overall intersection additionally showing
as being over capacity with high delays. Under the previous intersection approach configuration (a northbound
auxiliary left-turn lane, a through lane, and a through/right-turn lane) the overall intersection v/c would have been
0.96. During the PM peak hour, the northbound left and eastbound right movement exhibit extended queuing,
with the eastbound right movement additionally showing as being over capacity with high delays, and the overall
intersection shows as being over capacity.

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. Table 3 summarizes the collisions
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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 these locations. Collision data are included in Appendix D.

Table 3: Study Area Collision Summary, 2014-2018

Number %
Total Collisions 107 100%
Fatality 1 1%
Classification Non-Fatal Injury 18 17%
Property Damage Only 88 82%
Approaching 1 1%
Angled 20 19%
Rear end 35 33%
Initial Impact Type Sideswipe 40 37%
Turning Movement 5 5%
SMV Unattended 1 1%
SMV Other 5 5%
Dry 78 73%
Wet 19 18%
. Loose Show 6 6%
Road Surface Condition Slush 1 1%
Packed Snow 1 1%
Ice 2 2%
Pedestrian Involved 3 3%
0 0%

Cyclists Involved

Source: https://maps.bikeottawa.ca/collisions/ Accessed: October 14, 2020
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Number %
Intersections / Segments 107 100%
Cambridge St @ Carling Ave 5 5%
Bronson Ave @ Carling Ave/Glebe Ave 53 50%
Bronson Ave @ First Ave 19 18%
Carling Ave btwn Booth St & Cambridge St S 1 1%
Carling Ave btwn Cambridge St S & Bronson Ave 2 2%
Bronson Ave btwn Clemow Ave & Carling Ave 7 7%
Bronson Ave btwn Carling Ave & First Ave 13 12%
Bronson Ave btwn First Ave & Second Ave 7 7%

Within the study area, the intersections of Bronson Avenue at Carling Avenue/Glebe Avenue, and Bronson Avenue
at First Avenue as well as the segment of Bronson Avenue between Carling Avenue and First Avenue are noted to
have experienced higher collisions than other locations. Table 7, Table 5, and Table 6 summarize the collision types

and conditions for each of the locations mentioned above.

Number %
Total Collisions 53 100%
Fatality 0 0%
Classification Non-Fatal Injury 8 15%
Property Damage Only 45 85%
Angle 6 11%
Initial Impact R.ear erfd L 36%
Type Sideswipe 22 42%
Turning Movement 2 4%
SMV Other 4 8%
Dry 38 72%
Road Surface W 9 17%
Condition Loose Show 4 8%
Slush 1 2%
Packed Snow 1 2%
Pedestrian Involved 2 4%
0 0%

Cyclists Involved

The Bronson Avenue at Carling Avenue/Glebe Avenue intersection had a total of 53 collisions during the 2014-
2018 time period, with 45 involving property damage only and the remaining eight having non-fatal injuries. The
collision types are most represented by sideswipe with 22 collisions, rear end with 19 collisions, angled with six
collisions, SMV other with four collisions, and turning movement with two collisions. Rear end collisions are
generally represented at congested intersections, and sideswipe collisions may be influenced by northbound
vehicles caught in the left-turn trap changing lanes to continue through at the intersection. Weather conditions
are not considered to impact collisions at this location.

Number %
Total Collisions 19 100%
Fatality 0 0%
Classification Non-Fatal Injury 3 16%
Property Damage Only 16 84%
Angle 10 53%
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Number %
Total Collisions 19 100%
Initial Impact R.ear erfd ! >%
Type Sideswipe 5 26%
Turning Movement 3 16%
Dry 11 58%
Road Surface Wet 5 26%
Condition Loose Snow 2 11%
Ice 1 5%
Pedestrian Involved 0 0%
Cyclists Involved 0 0%

The Bronson Avenue at Frist Avenue intersection had a total of 19 collisions during the 2014-2018 time period,
with 16 involving property damage only and the remaining three having non-fatal injuries. The collision types are
most represented by angled with ten, followed by sideswipe with five, turning movement with three, and rear
end with one. Angled collisions may be influenced by eastbound right-turning vehicles pushing gaps in the traffic
stream, and restricted sight lines on the westbound approach. Conditions could be improved once the corner
property redevelops. Weather conditions may influence collisions at this location.

Number %

Total Collisions 13 100%

Fatality 0 0%

Classification Non-Fatal Injury 1 8%
Property Damage Only 12 92%

Angle 1 8%

Initial Impact Rear end 4 31%
Type Sideswipe 7 54%

SMV Unattended 1 8%

Road Surface Dry 11 85%
Condition Wet 2 15%
Pedestrian Involved 0 0%
Cyclists Involved 0 0%

The segment of Bronson Avenue between Carling Avenue and First Avenue had a total of 13 collisions during the
2014-2018 time period, with 12 involving property damage only and the remaining one having non-fatal injuries.
The collision types are most represented by sideswipe with seven collisions, followed by rear end with four, angled
with one, and SMV unattended with one. Sideswipe collisions may be influenced by northbound vehicles caught
in the left-turn trap changing lanes to continue through at Carling Avenue and Bronson Avenue. Weather
conditions are not considered to influence collisions at this location.

2.3 Planned Conditions

2.3.1 Changes to the Area Transportation Network
The subject development is located in the Glebe-Dow’s Lake neighborhood. Currently, there are no Community
Design Plans or Secondary Plans associated with this neighborhood.

Within the Transportation Master Plan, the Rapid Transit and Transit Priority Network’s Affordable Network
diagram shows isolated transit priority measures on Carling Avenue, east of Booth Street, and Bronson Avenue,
south of Carling Street. Furthermore, continuous transit-dedicated lanes would be extended on Carling Avenue,
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past Booth Street and towards Edgeworth Avenue. As a result, Carling Avenue will become a major east-west
transit link, connecting the study area to western neighborhoods as well as major transit anchor points in future
horizons.

The Carling Avenue Transit Priority Measures project includes detailed plans outlining the transit infrastructure
proposed along the route. Within the study area, this includes changes to lane configuration at Carling Avenue
and Bronson Avenue intersection as well as modifications to Carling Avenue cross-section. The exact timing of the
Transit Priority implementation within the study area is not clear, with areas west of the study area slated for
implementation by 2023, but the measures to the east have been confirmed by City staff as being implemented
after 2031. The proposed plan of the Transit Priority Measures in the vicinity of the site can be seen in Figure 11
and is excerpted from the Carling Avenue Transit Priority Measures Open House from February of 2017.

Figure 11: Carling Avenue - Planned Transit P,

)

riority Measures

Source: Carling Avenue Transit Priority Measures Open House (February 2017)

Further, plans are in place to improve operational performance of Highway 417 and Bronson Avenue interchange,
to the north of the subject site. As part of this project, the vehicle storage of the eastbound off-ramp at Bronson
Avenue will increase.

The proposed development is also located in the Bronson Traditional Mainstreet Design Priority Area. However,
currently no transportation projects are ongoing or planned in the vicinity of the subject site.

2.3.2  Other Study Area Developments

567 Cambridge Street

The proposed development application includes a site plan for an addition of a six-storey apartment building with
58 units to an already-existing six-storey apartment building with 70 units (Novatech 2017). No TIA was included
as part of this application.

265 Carling Avenue

The proposed development application includes a 20-storey mixed-use building. As part of this development, 168
retirement units, a 1,160 square foot pharmacy and 1,206 square foot hair salon. The development is anticipated
to generate 24 new two-way AM peak hour and 36 new two-way PM peak hour auto trips (Parsons 2019).
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289 Carling Avenue

The proposed development application includes a site plan for 40 residential units with office support spaces
totalling in 1000 square metres of gross floor area. The trip generation trigger was not met at this property, and
the traffic generation was deemed have a minimal impact on network intersections (CGH 2019).

7 MclLean Street
The proposed development application includes a site plan for a three-storey apartment building, with 7 units and
a gross floor area of 600 square metres. No TIA was included as part of this application.

144 Renfrew Avenue

The proposed development application includes a site plan for a three-storey mixed use building. The building will
have a total gross floor area of 972 square metres and include commercial use on ground floor and 14 residential
units on upper floor. One parking space is proposed as part of this development and no TIA was included as part
of this application.

536 Rochester Street

The proposed development application includes a zoning by-law amendment permitting the conversion of existing
dwelling use into a restaurant use with seating for approximately 20 customers. No new parking spaces are
proposed as part of this zoning by-law amendment. The projected trip generation for this development is 6 PM
peak hour vehicle trips (Novatech 2018).

552 Booth Street

The proposed development application includes a zoning by-law amendment permitting the construction of five
buildings with approximately 1000 residential units. The proposed development also includes five existing
heritage buildings which will consist of retail and office uses and add up to approximately 142,000 square feet
(Parsons 2018). The forecasting report for this development is not yet available on the City’s online development
application search tool and thus, the projected trip generation of this development is unknown at this point in
time.

450 Rochester Road

The proposed development application includes an official plan amendment permitting the construction of mixed-
use development. This development will include 540 residential units, a 21,550 square foot grocery store, a 12,210
square foot liquor store, 15,062 square feet of retail on the ground floor and a total 10,360 square feet of retail
on second and third floors. The development is anticipated to generate 80 new two-way AM peak hour and 75
new two-way PM peak hour auto trips (Parsons 2019).

3 Study Area and Time Periods

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

e Bronson Avenue at:
o Site Access
o Powell Avenue
o Carling Avenue/Glebe Avenue
o Fifth Avenue/Madawaska Drive
e Carling Avenue at:
o Booth Street
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e Cambridge Street at Site Access

The boundary roads will be Bronson Avenue and Carling Avenue and screenline 28, while not considered within
this TIA, intersects Carling Avenue at Trillium Pathway.

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 2025. As a result, the full build-out plus five years horizon year is 2030.

4 Exemption Review

Table 8 summarizes the exemptions for this TIA.

Module
Design Review Component
4.1.2 Circulation
and Access
4.1.3 New Street
Networks
4.2.1 Parking
Supply
4.2.2 Spillover
Parking

Element

4.1 Development
Design

4.2 Parking

Network Impact Component

4.5 Transportation All Elements
Demand
Management

4.6.1 Adjacent
4.6 Neighbourhood Neighbourhoods

Traffic Management

4.8 Network Concept

Explanation

Only required for site plans
Only required for plans of subdivision
Only required for site plans

Only required for site plans where parking
supply is 15% below unconstrained
demand

Not required for site plans expected to
have fewer than 60 employees and/or
students on location at any given time
Only required when the development relies
on local or collector streets for access and
total volumes exceed ATM capacity
thresholds

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

5 Development-Generated Travel Demand

5.1 Trip Generation and Mode Shares

Exempt/Required
Required
Exempt
Required

Exempt

Required

Required

Exempt — trip generation in
AM1 and AM10 zoning will
not exceed 200 additional
person-trips

This TIA has been prepared using the vehicle and person trip rates for the high-rise residential building using the
TRANS Trip Generation Study Report (2009) and for the student housing component for Off-Campus Student
Apartment average rate from the ITE Trip Generation Manual 10" Edition (2017). As the ITE source rates are
provided in vehicle trips alone, conversion to person trips is required via the City-prescribed adjustment factor of
1.28. Table 9 summarizes the person trip rates for the proposed land uses.
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L Peak  Vehicle Tri P Tri
Dwelling Type and Use ea ehicle Trip erson Trip

Code Hour Rate Rates

. . 222 AM 0.24 0.65
High-rise Apartments .0 /\\<) PM 0.27 0.68
Off-Campus Student 225 AM 0.16 0.20
Apartments (ITE) PM 0.30 0.38

Using the above Person Trip rates, the total person trip generation has been estimated. Table 10 below illustrates
the total person trip generation for the High-rise Apartment dwelling units and Off-Campus Student Apartment
rooms.

Land Use Units / AM Peak Hour PM Peak Hour
GFA In Out Total In Out Total
High-rise Apartments 257 40 127 167 108 67 175
Student Apartments 218 12 32 44 40 43 83

Using the most recent National Capital Region Origin-Destination survey (OD Survey), the existing mode shares
for Ottawa Inner have been determined and compared to various modes share breakdowns identified by City Staff
as potential interpretations of the data. Finally, a mode share breakdown is provided for the unique land use
where the residential housing is purposed for students. Given the provision of a university bus pass and students
having lower access to private auto travel, the transit mode has been increased for this component of the
development by 10%. Table 11 summarizes these modal shares.

Travel Mode Ottawa Inner Ottawa Inner Ottawa Inner Proposed
(average) (AM (PM to/within)  Student Housing
from/within)
Auto Driver 40% 35% 35% 25%

Auto Passenger 10% 10% 10% 10%
Transit 25% 20% 20% 30%
Cycling 5% 5% 5% 5%
Walking 20% 30% 30% 30%

Total 100% 100% 100% 100%

Using the above mode share targets for the AM/PM periods for the high-rise component, and the student housing
targets for its respective component, and from the person trip rates, the person trips by mode have been
projected. Table 12 summarizes the trip generation by mode.

Res. Student AM Peak Hour PM Peak Hour
Travel Mode Mode Mode

Share Share In Out Total In Out Total
Auto Driver 35% 25% 17 52 69 48 34 82
Auto Passenger 10% 10% 5 16 21 15 11 26
Transit 20% 30% 12 35 46 34 26 60
Cycling 5% 5% 3 8 10 7 5 13
Walking 30% 30% 16 48 63 44 33 78
Total 100% 100% 52 159 211 148 110 258
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As shown above, 69 AM and 82 PM new peak hour two-way vehicle trips are projected as a result of the proposed
development.

5.2 Trip Distribution

To understand the travel of the subject development, the OD Survey has been reviewed to determine the
residential travel patterns for the study area’s district, which were applied based on the build-out of Ottawa Inner.
Table 13 below summarizes the distributions.

To/From Residential % of Trips Via
North 35% Bronson Ave
South 25% Bronson Ave
East 20% Bronson Ave (North)
West 20% 10% Carling Ave, 10% Bronson Ave (North)
Total 100% -

5.3 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. Figure 12 illustrates the new
site generated volumes.
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6 Background Network Travel Demands

6.1 Transportation Network Plans

The transportation network plans were discussed in Section 2.3. None of the planned improvements are currently

scheduled to be completed by the 2030 horizon, which is the furthest horizon analyzed in this TIA.

6.2 Background Growth

A review of the background projections from the City’s TRANS Regional Model for the 2011 and 2031 horizons
was completed to determine the background growth for each of the study area roadways. Table 14 summarizes
the results of the model, and the projections are provided in Appendix E. To account for the change in volumes
across intersections, the segments of Powell Avenue to the east and west of Bronson Avenue and the segments
of Bronson Avenue to the north and south of Carling Avenue will be analyzed and grown as separate entities.
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Direction Growth Percentage 2011 to 2031 Direction Growth Percentage Existing to 2031
Street
Eastbound Westbound Eastbound Westbound
Powell (E) -2.59% -1.11% -0.93% -13.24%
Powell (W) 5.22% - 11.27% -0.54%
Carling 0.94% 0.94% 4.56% 3.51%
Madawaska N/A N/A 18.96% 14.30%
Fifth 1.34% -1.13% 2.57% -4.97%
Northbound Southbound Northbound Southbound
Booth -0.39% 0.68% 5.67% 4.16%
Cambridge - - - 10.48%
Bronson (N) 0.95% 1.22% -1.19% 1.48%
Bronson (S) 0.44% 1.06% -0.44% 3.08%

Growth rates from the existing horizon will be peak-directionally applied to appropriate links’ mainline volumes
and major turning movements, rounded to the nearest 0.25%.

6.3 Other Developments
The background developments explicitly considered in the background conditions (Section 6.2) include:

e 265 Carling Avenue
e 536 Rochester Street
e 450 Rochester Road

The developments at 567 Cambridge Street, 289 Carling Avenue, 7 McLean Street, and 144 Renfrew Avenue are
considered to be negligible and will be accounted for though the background growth rates, and no TIA is currently
available for the development at 552 Booth Street. The background development volumes within the study area
have been provided in Appendix F.

7 Demand Rationalization

7.1 2025 Future Background Operations

Figure 13 illustrates the 2025 background volumes and Table 15 summarizes the 2025 background intersection
operations. The level of service for signalized intersections is based on HCM 2010 v/c calculations for individual
lane movements and HCM 2000 v/c calculations for the overall intersection, and HCM average delay for
unsignalized intersections. The synchro worksheets for the 2025 future background horizon are provided in
Appendix G.
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Intersection Lane AM Peak Hour PM Peak Hour
LOS v/C Delay  Q(95%) LOS v/C Delay  Q/(95%)
EBL D 0.87 68.3 #102.4 C 0.78 61.8 m74.3
B A EBL/T D 0.82 61.8 #98.4 C 0.74 56.8 m75.2
’:":’I:’: A‘:/ e"n“e at R D 0.89 43.3 109.4 F 1.23 149.1  #212.9
2 Stgreete ue NBL B 0.68 36.2 50.8 C 0.75 539  m#83.2
. . NBT/R F 1.22 136.7 #478.8 D 0.87 27.4 m#250.0
Signalized
SBT/R C 0.76 28.1 #148.9 B 0.68 18.6 m79.7
Overall F 1.22 75.1 - F 1.04 52.7 -
B A t EB A 0.27 35.9 22.7 A 0.49 49.2 41.9
";’;:g’; "e""‘;a WB C 0.75 59.6 51.3 F 1.19 180.5  #97.0
Ma' dawa‘;ig”;ﬁve NB C 0.71 10.4 141.7 A 0.60 7.4 85.7
. . SB B 0.68 5.6 50.3 B 0.66 6.2 m67.6
Signalized
Overall C 0.72 11.2 - C 0.75 17.3 -
EBT/R - - - - - - - -
Carling A t WET - ' ) - . ' - -
oSS
. & . NBR C 0.03 15.1 0.8 C 0.07 15.3 1.5
Unsignalized
SBR B 0.09 11.5 2.3 C 0.46 15.3 18.0
Overall A - 04 - A - 24 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =1.00 # = queue exceeds storage or mid-block length

During both the AM and PM peak hours, existing capacity issues at the study area intersections are exacerbated
by area growth. The operational changes from the existing conditions are noted below.

The intersection of Carling Avenue and Booth Street is forecasted to exhibit extended queuing on the eastbound
left movement during the AM peak hour and this movement is forecasted to be at capacity during the PM peak
hour.

Similarly, the intersection of Bronson Avenue and Powell Avenue, the eastbound movement is forecasted to
exhibit extended queuing during the AM peak hour.

Operational issues are forecasted to persist at the intersection of Bronson Avenue and Carling Avenue, and
specifically, during the PM peak hour, the northbound through/right movement is forecasted to exhibit extended
queuing and the eastbound right movement is forecasted to see its v/c, queuing and delays worsen at this horizon.

The intersection of Bronson Avenue at Fifth Avenue/Madawaska drive is forecasted to see the westbound
movement become over capacity during the PM peak hour due to area growth.

7.2 2030 Future Background Operations

Figure 14 illustrates the 2030 background volumes and Table 16 summarizes the 2030 background intersection
operations. The level of service for signalized intersections is based on HCM 2010 v/c calculations for individual
lane movements and HCM 2000 v/c calculations for the overall intersection, and HCM average delay for
unsignalized intersections. The synchro worksheets for the 2030 future background horizon are provided in
Appendix H.
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Intersection Lane AM Peak Hour PM Peak Hour
LOS Vv/C Delay Q (95%™) LOS Vv/C Delay Q (95%™)
EBL E 0.96 83.4 #127.7 D 0.84 64.7 m77.0
EBL/T E 0.93 75.6 #126.5 C 0.80 58.9 m76.8
Bronson Avenue at EBR E 0.97 55.4 #206.0 F 1.46 244.8 m#265.0
Carling Avenue NBL A 0.56 29.5 50.8 D 0.90 63.5 m#103.4
Signalized NBT/R F 1.25 147.0 #479.1 F 1.02 68.1 mi#426.6
SBT/R E 0.95 44.5 m#162.6 B 0.68 18.6 m79.4
Overall F 1.26 84.1 - F 1.23 86.9 -
EB A 0.54 44.3 47.1 E 0.94 94.7 #101.1
B";:;:g’;ﬁ;’:ﬂ:‘; at  we D 0.88 79.3 #63.6 F 2.78 859.7  #128.3
Madawaska Drive NB C 0.73 11.6 141.7 B 0.69 9.0 114.4
. . SB C 0.80 8.8 m193.4 B 0.67 7.0 m71.5
Signalized
Overall D 0.81 14.6 - F 1.03 56.8 -
EBT/R - - - - - - - -
Carling Avenue at WBT - - - - - - - -
Cambfidge Street WBR . . : - . - . -
. . NBR C 0.03 17.5 0.8 C 0.13 17.8 3.0
Unsignalized
SBR B 0.10 12.2 2.3 C 0.51 17.7 21.8
Overall A - 0.4 - A - 2.5 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =1.00 # = queue exceeds storage or mid-block length

During both the AM and PM peak hours, the study area intersection operations are forecasted to degrade from
the existing and 2025 future background conditions with area growth. The operational changes from the 2025
background conditions are noted below.

The intersection of Carling Avenue and Booth Street during the PM peak hour is forecasted to see the eastbound
left movement become over capacity with longer delays and further extended queues, the southbound left
movement is forecasted to see high delays and extended queues with the movement at capacity, and the
southbound right movement is forecasted to see v/c, delay, and queuing degrade, with the overall intersection
over capacity at this horizon. The eastbound left-turn can be reduced to a v/c of 1.00 with an additional 3 seconds
allocated to the protected phase.

The intersection of Bronson Avenue and Powell Avenue during the AM peak hour shows the eastbound movement
as over capacity with high delays and further extended queuing, where operations are forecasted to resemble
existing PM peak hour conditions on this movement.

The intersection of Bronson Avenue and Carling Avenue during the AM peak hour shows the eastbound left
movement experience high delay and the eastbound right movement exhibit extended queuing, where all
movements but the northbound left (LOS A) and northbound through/right (LOS F) operate with LOS E at this
horizon. During the PM peak hour at this intersection, the northbound through/right movement is over capacity
with further extended queuing, capacity issues worsen for the eastbound right movement, and high average delay
at the overall intersection.

The intersection of Bronson Avenue and Fifth Avenue/Madawaska Drive is forecasted to exhibit extended queuing
on the westbound movement during the AM peak hour, and during the PM peak hour the overall intersection is
over capacity with the westbound movement seeing capacity issues deteriorate. The decreasing operations are a
result of the growth along Madawaska Drive towards Bronson Avenue, which is assumed to be cut through from
Queen Elizabeth Drive. If this movement is to be permitted in the future background conditions, additional time
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in the form of a protected westbound left-turn phase may address capacity concerns at the intersection, although
may subsequently result in additional traffic utilizing this route. The intersection should be monitored by City staff.

The planned improvement of transit in the study area may mitigate some of the area capacity issues once
implemented. The City will need to review the Carling Avenue improvements within the new TMP and the impacts
on the surrounding area to continue the mode share shifts to transit.

7.3 Modal Share Sensitivity

Capacity constraints are noted to be present at the intersections of Bronson Avenue and Carling Avenue and
Bronson Avenue and Powell Avenue. The development is anticipated to have a fraction of the net traffic increase
on the surrounding network (e.g. eastbound Carling Avenue will see an approximately 230 vehicle increase by
2030 from background growth, and the development is forecasted to produce 70 total two-way auto trips during
the AM peak). As the background conditions operate in a similar manner to the existing conditions, the sensitivity
of additional auto trips from the propose development is anticipated to have minimal impacts. Regardless of the
sensitivity, transportation demand management measures will be required to further reinforce the target modal
splits until such time the City expands the bus lanes along Carling Avenue. No further rationalization of the
proposed modal shares is considered to be required.

7.4 Network Demand Rationalization

The network volumes illustrate a number of background constraints along Bronson Avenue and Carling Avenue.
Specifically, the following locations are noted to have capacity constraints in the existing or are forecasted to
become constrained by 2030:

e Booth Street:

o Southbound right-turn at Carling Avenue during the PM peak
e Bronson Avenue:

o Northbound through/right-turn at Carling during the AM and PM peaks
e Carling Avenue:

o Eastbound left-turn at Booth Street during the PM peak

o Eastbound right-turn at Bronson Avenue during the PM peak
e Fifth Avenue:

o Westbound approach at Bronson Avenue during the PM peak
e Powell Avenue:

o Eastbound approach at Bronson Avenue during the PM peak

The volumes forecast on Booth Street will at the roadway capacity by 2030, as shown in the existing and
background volume figures. The use of Booth Street as an alternate route to a signalized intersection on Carling
Avenue, and its connection under Highway 417 make Booth Street a key connection in the area. The
redevelopment of the area will also contribute to the near capacity volumes, although no factor has been applied
to assess a potential reduction of the existing trips as travel along the corridor becomes more congested with local
volumes. A reduction of approximately 130 vehicles from the southbound right-turn would reduce the v/c of the
movement to 1.00. It is also noted that the volumes may reflect higher than normal turning movements as drivers
have avoided the long-term construction along Highway 417, including various overpass replacements, widening
and pre-widening projects, and the City’s Jackie Holzman Bridge. The volumes may naturally reduce as travel
patterns normalize and the barriers to previous routes have been removed. This intersection can be monitored
by the City for operational adjustments, reviewed during the transit priority projects, and through adjacent
developments applications to provide local improvements.
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The volumes along Bronson Avenue are consistent with a 4-lane arterial roadway and, as shown at the adjacent
intersections, can be supported. The northbound through/right-turn has be constrained by the re-allocation of
the second through lane to a left-turn lane by the City. The City’s change in lane arrangement effectively keepings
the left-turn queue within a designated left-turn lane and eliminates the spill back previous experienced at this
intersection into the through lanes. As this is an operational choice by the City, no further rationalization of the
volumes on Bronson Avenue is required.

Carling Avenue eastbound left-turn at Booth Street is noted in Section 7.2 to require an additional 3 seconds or
more to reduce the v/c to 1.00 or lower. The eastbound right-turn at Bronson Avenue is currently over capacity
and will continue to be a primary movement for the eastbound approach. Given the existing and 2030 future
background volumes, the City will need to provide alternative routes or reduce the auto demand along Carling
Avenue by 290 vehicles to maintain existing operations. With the completion of the Highway 417 projects, a shift
of volumes to the southbound approach on Bronson Avenue may be realized and use the residual capacity for
southbound travel.

The Fifth Avenue westbound approach constraints at Bronson Avenue are a result of the City’s TRANS growth
forecasts on Madawaska Drive, presumably from cut through traffic from Queen Elizabeth Driveway. The
westbound left-turn movement will have limited gaps to turn in this growth is realized. Any growth along
Madawaska Drive will compromise the westbound approach and will need to be restricted from cutting through
in the future.

The eastbound approach of Powell Avenue at Bronson Avenue is used as a cut through route from Highway 417
to Bronson Avenue using the Rochester Street off-ramp and traveling via Orangeville Street to Bell Street to Powell
Avenue. Alternatively, some vehicles also detour via Plymouth Street to Cambridge Street to avoid Bell Street
congestion or cut into the extended queueing along Powell Avenue. With the completion of the Highway 417
projects, a shift of volumes to the Bronson Avenue off-ramp may be realized and remove both the left-turn and
right-turn movements from Powell Avenue. The further improvements along Chamberlain Street may also
contribute to a shifting of these volumes as the Highway 417 off-ramp and intersection on Bronson Avenue is
improved.

Overall, Powell Avenue, Booth Street and Madawaska Drive should be monitored by the City to determine if the
travel patterns normalize as the Highway 417 construction activities have been completed and once Covid
conditions are lifted. If the volumes do not shift to routes with residual capacity (e.g. eastbound right-turn on
Carling Avenue to southbound through on Bronson Avenue), then the City will need to pursue additional modal
shift programs to ease the forecasted burden and maintain existing volumes in the area.

8 Development Design

8.1 Design for Sustainable Modes

The proposed development is a mixed-use building with vehicle parking located underground and bicycle parking,
located both on the ground floor and underground. Hard surface connections are provided between proposed
building entrances on each side of the building, which connect to surrounding pedestrian facilities. The bus stop
along Bronson Avenue will be shifted north of the proposed access and be in proximity to the main entrance,
although given the limited right-of-way for expansion to City standards it will remain as a post and sign.
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8.2 Circulation and Access

Vehicle access is proposed through a full-movement access onto Bronson Avenue and a one-way outbound onto
Cambridge Street. A move-in access is proposed in parallel with the one-way outbound garage access, and would
function as a two-way access with limited volumes.

Garbage storage is internal to the building, and collection will occur along Cambridge Street. Emergency services
are assumed to be able to access the site via the three public rights of way.

9 Parking

9.1 Parking Supply
The site proposes a total of 174 vehicle parking spaces, and 348 bicycle parking spaces, including six bike spaces
for visitors.

As all parking is located underground, the by-law requirement for parking is 138 vehicle spaces for tenants (64 for
apartment units in phase 1, 42 for apartment units in phase 2, and 32 for student units in phase 1), 32 vehicle
spaces for visitors (14 for apartment units in phase 1, ten for apartment units in phase 2, and eight for student
units in phase 1), and 164 bicycle parking spaces (77 for apartment units in phase 1, 52 for apartment units in
phase 2, and 35 for student units in phase 1).

The total minimum total parking vehicle parking is 170 which is being met, and the minimum total bicycle parking
is more than doubled by the proposed development.

10 Boundary Street Design

Table 17 summarizes the MMLOS analysis for the boundary streets of Cambridge Street, Carling Avenue, and
Bronson Avenue. The existing and future conditions for both streets will be the same and are considered in one
row. The boundary street analysis is based on the policy area of “Within 300m of a school” for the segments of
Carling Avenue and Bronson Avenue, as they are within this distance Glebe Collegiate Institute, and for the land
use designation of “General Urban Area” for the segment of Cambridge Street. The MMLOS worksheets has been
provided in Appendix .

Segment Pedestrian LOS Bicycle LOS Transit LOS Truck LOS
PLOS Target BLOS Target TLOS Target TrLOS Target
Cambridge Street C C A D N/A N/A N/A N/A
Carling Avenue F A F C D D A D
Bronson Avenue F A E D D D A D

Carling Avenue and Bronson Avenue do not meet the pedestrian and cycling MMLOS targets. As is typical
throughout the city, the operating speeds and volumes along arterials prevent any sidewalk configuration from
meeting targets. Bicycle LOS is limited by mixed traffic conditions as the shared bike/transit lane on Carling Avenue
terminates upstream of the site frontage and becomes a right-turn lane, and Bronson Avenue does not have
dedicated cycling facilities. To meet targets Carling Avenue and Bronson Avenue would each require at minimum
a curbside bike lane to meet the BLOS targets. The remaining MMLOS targets are being met.

: CIG



770-774 Bronson Avenue Transportation Impact Assessment

11 Access Intersections Design

11.1 Location and Design of Access

The proposed access will be located at the southern limits of the 774 Bronson Avenue parcel and consist of a 6.0-
metre two-way full-movement access onto Bronson Avenue. The existing access on Cambridge Street will be
expanded to permit the move-in location and consists of a 3.6-metre outbound lane and 3.6-metre full-movement
move-in access separated by an approximate 1.0-metre median.

The existing driveway at the north limit of the 774 Bronson Avenue parcel and 770 Bronson Avenue will be
removed and reinstated as full height curb.

Due to the proximity of the Bronson Avenue access to the southern property limits, and the less than 2.0-metre
separation of the Cambridge Street accesses, private approach by-law exemptions will be required. In addition,
the ramp for the underground parking on Cambridge Street is located within 6.0 metres of the property line and
will require a private approach by-law exemption. A 6.0 metre setback from the sidewalk has been provide.

11.2 Intersection Control
The site access intersections are assumed to be stop controlled on the minor approach with Bronson Avenue and
Cambridge Street operating under free-flow conditions.

11.3 Access Intersection Design

11.3.1 2025 Future Total Access Intersection Operations

The 2025 future total intersection volumes are illustrated in Figure 15 and the access intersection operations are
summarized below in Table 18. The level of service is based on HCM average delay for unsignalized intersections.
The synchro worksheets have been provided in Appendix J.
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The Cambridge Street site access is forecasted to perform well at both peak hours at the 2025 future total horizon.

The northbound queues from the Bronson Avenue and Carling Avenue intersection are forecasted to spill back
beyond the site access. As such, it is assumed that available gaps for outbound left-turning vehicles at the Bronson
Avenue site access only be permitted through “courtesy gaps” and be limited to 5 or fewer during the peak hours.
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The eastbound approach is anticipated to operate with an average delay of over one minute at both peak hours,
where if there were no left-turning vehicles in the traffic stream the lane would operate with a delay of 15.6

seconds in the AM and 16.6 in the PM.

11.3.2 2030 Future Total Access Intersection Operations
The 2030 future total intersection volumes are illustrated in Figure 16 and the access intersection operations are
summarized below in Table 19. The level of service is based on HCM average delay for unsignalized intersections.

The synchro worksheets have been provided in Appendix K.
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AM Peak Hour

PM Peak Hour

Int ti L
ntersection ane LOS v/C Delay Q(95")  LOS v/C Delay  Q(95%)
. WBL/R A 0.03 8.5 0.8 A 0.02 8.6 0.8
Cambridge Street NBT/R ) ) ) ) ) ) ) N
at Site Access
. ., SBL/T - - - - - - - -
Signalized
Overall A - 5.6 - A - 2.4 -
B A EBL/R F 0.32 97.2 8.3 F 0.16 63.8 4.5
ronson Avenue g /T C 0.01 15.2 0.0 B 0.03 14.5 0.8
at Site Access
. . SBL/T - - - - - - - -
Signalized
Overall A - 0.5 - A - 0.3 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =1.00 # = queue exceeds storage or mid-block length

The access intersections at the 2030 future total horizon are forecasted to perform similarly to the 2025 future
total horizon. The eastbound left movement is subject to the same constraints noted above, where with the
growth forecasted on Bronson Avenue, average delays on the order of one-to-two minutes are expected.
Similarly, to the 2025 access intersection operations, if there were no left-turning vehicles in the traffic stream
the lane would operate with a delay of 17.8 seconds in the AM and 16.6 in the PM. No new capacity issues are
noted.

11.3.3 Access Intersection MMLOS
The access intersections are not signalized and therefore no access intersection MMLOS analysis has been
performed.

11.3.4 Recommended Design Elements
The access locations will be designed as typical private approaches, with depressed curbs and sidewalks per City
standards. The private approach by-law exemptions noted previously will be required.

12 Transportation Demand Management

12.1 Context for TDM

The mode shares used within the TIA represent the unmodified district shares for the traditional residential
component, with a 10% shift toward transit for the student housing component. Overall, the mode shares are
likely to be achieved, and supporting TDM measures should be provided to further shift mode shares toward
transit, walking, and cycling.

The subject site is within the Carling Arterial Mainstreet and Bronson Traditional Mainstreet Design Priority Areas.

Total bedrooms within the development are estimated as 186 one-bedroom/bachelor units, 82 two-bedroom
units, 41 three-bedroom units, and 19 four-bedroom units for a total of 549 bedrooms, where 71 of the units (218
bedrooms) are student housing. No age restrictions are noted.

12.2 Need and Opportunity
The subject site has been assumed to rely equally on auto travel as active modes for the apartment units and on
a higher transit share for the student units.

If targets are not met, the largest concentrated impacts will be on the eastbound left-turn movement at the
intersection of Bronson Avenue and Carling Avenue, which is at capacity at the 2030 future total horizon during
the AM peak hour and has residual capacity during the PM peak hour.

(5ceH
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As such, a supportive TDM program should be provided to help ensure the auto mode share does not exceed the
district averages, and to help steer further modal shift. It is noted that transit priority on Carling Avenue after 2031
may additionally shift mode share towards transit outside of the examined horizons.

12.3 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 L. The key TDM measures recommended include:

e Designate an internal TDM program coordinator

e Display local area maps with walking cycling routes, and transit schedules and route maps at entrances

¢ Inclusion of a 6-month Presto card for first time apartment rental, with a set time frame for this offer (e.g.
6-months) from the initial opening of the site

e Unbundle parking cost from or rental costs

e Provide a multimodal travel option information package to new residents

The recommendation for the inclusion of a Presto pass would not apply to the student housing, where these
tenants will have access to a university bus pass.

13 Neighbourhood Traffic Management

The proposed development will connect to the arterial road network at Bronson Avenue and at Carling Avenue
via Cambridge Street, which is a local road. The forecasted volumes along Cambridge Street between the site
access and Carling Avenue is in the range of 520-830 two-way vehicles per day based upon a conservative 10:1
daily total to peak hour ratio. These volumes are below the TIA Guidelines threshold of 1,000 vehicles per day and
thus no further examination is required.

14 Transit
14.1 Route Capacity

In Section 5.1 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 20 summarizes the transit trip generation.

Travel Mode Mode Share AM Peak Period PM Peak Period
In Out Total In Out Total
H 0/_2()9,
Transit 20%-30% 12 35 16 34 26 60

The proposed development is anticipated to generate an additional 46 AM peak hour transit trips and 60 PM peak
hour transit trips. Of these trips, 35 outbound AM trips and 34 inbound PM trips are anticipated. From the trip
distribution found in Section 5.2 these values can be further broken down.

Site-generated outbound AM peak hour trips break down to 12 trips to the north, nine trips to the south, and
seven trips to each the east and west and site-generated inbound PM peak hour trips break down to 12 trips from
the north, eight trips from the south, and seven trips from each the east and west. Northbound and southbound
trips can be made via the route #10, and eastbound and westbound trips can be made via route #55 and 56 which
additionally connect with Line 1 and Line 2 LRT. The north-south route #10 would see an increase of ridership
averaged as two-to-three riders per bus per route, assuming no transit trips access the LRT at Carling O-Train
Station, approximately 850 metres walk from the Cambridge Street site access, either via the west bus routes or
by walking. The east-west routes would see an increase in ridership as an averaged 1-2 trips per bus per route.
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Each route may require at most one single higher capacity bus (e.g. articulated) across each peak hour to service
the entire route.

14.2 Transit Priority
No transit priority is required explicitly for this study as the transit priority lanes on Carling Avenue are to be
installed after the horizons analyzed within this TIA.

15 Network Intersection Design

15.1 Network Intersection Control
No change to the existing signalized control is recommended for the network intersections.

15.2 Network Intersection Design

15.2.1 2025 Future Total Network Intersection Operations

The 2025 future total network intersection operations are summarized below in Table 21. The level of service for
signalized intersections is based on HCM 2010 v/c calculations for individual lane movements and HCM 2000 v/c
calculations for the overall intersection, and HCM average delay for unsignalized intersections. The synchro
worksheets have been provided in Appendix H.

Table 21: 2025 Future Total Network Intersection Operations

Intersection Lane AM Peak Hour PM Peak Hour
LOS v/C Delay Q(95%) LOS v/C Delay Q(95%)
EBL D 0.84 67.3 #93.1 E 0.99 114.8 #106.4
. EBT A 0.45 12.5 70.4 A 0.37 11.2 57.5
ca:g‘ogt :‘;‘:‘e‘: at  WeT/R A 0.47 28.9 65.4 A 0.48 415 102.1
S SBL A 0.36 37.8 49.8 C 0.74 56.0 108.8
Signalized
SBR A 0.26 7.8 13.6 F 1.33 198.1 #224.2
Overall A 0.53 26.5 - D 0.84 68.6 -
EB D 0.86 74.9 #71.3 F 1.14 135.9 #167.9
Bronson Avenue at WB A 0.33 38.5 29.0 A 0.52 49.1 55.9
Powell Avenue NB D 0.82 20.7 m52.3 C 0.75 21.7 136.4
Signalized SB A 0.49 7.3 59.8 A 0.51 11.8 79.3
Overall D 0.83 19.7 - D 0.86 34.7 -
EBL E 0.91 73.7 #110.8 D 0.84 68.5 m#84.1
EBL/T D 0.87 66.8 #109.0 C 0.76 58.6 m80.2
Bronson Avenue at EBR D 0.89 42.6 110.1 F 1.25 156.3 #217.6
Carling Avenue NBL B 0.68 36.2 51.3 C 0.78 55.7 m#83.5
Signalized NBT/R F 1.23 140.5 #480.5 D 0.88 293  mi#251.2
SBT/R C 0.78 28.8 #151.8 B 0.70 18.9 m84.7
Overall F 1.23 77.0 - F 1.05 55.1 -
EB A 0.27 35.9 22.7 A 0.49 49.2 41.9
B";:;:z';c;’:l’::‘; at e C 0.75 59.6 51.3 F 1.19 180.5  #97.0
Madawaska Drive NB C 0.71 104 142.4 B 0.61 7.5 87.1
L SB B 0.68 5.5 50.6 B 0.67 6.1 m67.3
Signalized
Overall C 0.72 11.1 - C 0.75 17.2 -
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Intersection Lane AM Peak Hour PM Peak Hour
LOS v/C Delay Q (95“‘) LOS v/C Delay Q (95“‘)
EBT/R - - - - - - - -
Carling A t WBT - - - - - - - -
Cambridge street W - : : : : : : :
. & . NBR C 0.12 16.1 3.0 C 0.13 16.1 3.0
Unsignalized
SBR B 0.09 11.5 2.3 C 0.46 15.3 18.0
Overall A - 0.7 - A - 2.6 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =1.00 # = queue exceeds storage or mid-block length

The network intersection operations for the 2025 future total horizon operate similarly to the 2025 future
background conditions. During the PM peak hour, the intersection of Bronson Avenue at Carling Avenue shows
the eastbound left movement’s queue length extended from 74.3 metres in the background conditions to 84.1
metres in the total condition, where it is forecasted to begin to exceed mid-block length. No other new capacity
issues are noted.

15.2.2 2030 Future Total Network Intersection Operations

The 2030 future total network intersection operations are summarized below in Table 22. The level of service for
signalized intersections is based on HCM 2010 v/c calculations for individual lane movements and HCM 2000 v/c
calculations for the overall intersection, and HCM average delay for unsignalized intersections. The synchro
worksheets have been provided in Appendix .

Intersection Lane AM Peak Hour PM Peak Hour
LOS v/C Delay Q(95%)  LOS v/C Delay  Q(95%)
EBL E 0.93 783  #134.2 F 1.18 165.9  #131.4
) EBT A 0.57 143 96.0 A 0.44 121 71.6
ca::‘ft :‘;fr"e‘z at  \WweT/R A 0.59 32.7 80.0 A 0.60 444  m1244
A SBL A 0.44 39.6 60.6 E 0.99 88.1 | #172.2
Signalized
SBR A 0.31 7.5 15.0 F 1.82 407.4 #3288
Overall B 0.64 30.0 - F 1.10 119.4 -
EB F 1.23 1724  #127.6 F 1.14 135.9  #167.9
Bronson Avenue at WB A 0.30 37.5 29.0 A 0.52 49.1 55.9
Powell Avenue NB D 0.85 39.8 m65.0 D 0.82 367  m126.0
Signalized SB A 0.54 8.4 67.2 A 0.51 118 79.3
Overall E 0.93 40.3 - E 0.91 41.2 -
EBL E 1.00 93.7  #135.3 D 0.89 723  m#88.2
EBL/T E 0.97 85.4  #135.1 D 0.81 59.8 m81.7
Bronson Avenue at EBR E 0.98 55.8 #206.5 F 1.48 253.5 m#270.0
Carling Avenue NBL A 0.56 29.6 51.3 E 0.95 70.8 m#103.7
Signalized NBT/R F 1.25 148.4  #480.7 F 1.03 80.4  m#428.1
SBT/R E 0.96 464  m#165.4 B 0.70 18.9 m84.7
Overall F 1.27 86.5 - F 1.25 93.3 -
EB A 0.54 44.3 471 E 0.94 947  #101.1
Bronson Avenueat )5 D 0.88 79.3 #63.6 F 2.78 859.7  #128.3
Fifth Avenue / NB C 0.73 11.7 142.4 B 0.70 9.1 116.5
Madawaska Drive
signalized SB C 0.80 9.0 m193.4 B 0.67 7.0 m71.2
Overall D 0.82 14.7 - F 1.04 56.6 )
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Intersection Lane AM Peak Hour PM Peak Hour
LOS v/C Delay Q (95“‘) LOS v/C Delay Q (95“‘)
EBT/R - - - - - - - -
Carling A t WBT - - - - - - - -
Cambridge street W - : : : : : - :
. 8 . NBR C 0.15 19.1 3.8 C 0.20 18.9 5.3
Unsignalized
SBR B 0.10 12.2 2.3 C 0.51 17.7 21.8
Overall A - 0.7 - A - 2.7 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =1.00 # = queue exceeds storage or mid-block length

The network intersection operations for the 2030 future total horizon operate similarly to the 2030 future
background conditions. As in the 2025 future total conditions, the PM peak hour shows the eastbound left
movement exceeding its midblock length at this horizon with the addition of site traffic. During the AM peak hour,
this movement is forecasted to have reached its capacity at 1.00 v/c. No other new capacity issues are noted.

15.2.3 Network Intersection MMLOS

Table 23 summarizes the MMLOS analysis for the network intersections of Carling Avenue at Booth Street,
Bronson Avenue at Powell Avenue, Bronson Avenue at Carling Avenue/Glebe Avenue, and Bronson Avenue at
Fifth Avenue/Madawaska Drive. The existing and future conditions intersections will be considered in separate
rows where they score differently. The intersection analysis is based on the policy area of “Within 300 m of a
school” for both the intersections of Bronson Avenue at Carling Avenue/Glebe Avenue and Bronson Avenue at
Powell Avenue, “Within 600m of a rapid transit station” for Carling Avenue at Booth Street, and “General Urban
Area” for the intersection Bronson Avenue at Fifth Avenue/Madawaska Drive. The MMLOS worksheets has been
provided in Appendix G.

Pedestrian LOS Bicycle LOS Transit LOS Truck LOS Auto LOS
PLOS Target BLOS Target TLOS Target TrLOS Target ALOS Target

Intersection

Carling Avenue at Booth

F F
Street A F C D D D C E
Carling Avenue at Booth
F F F
Street (Fut.) F A < D D D E
Bronson Avenue at D A C D E D N/A N/A D £
Powell Avenue (Ex.)
Bronson Avenue at
D A C D F D N/A N/A E E
Powell Avenue (Fut.) / /
Brons?n Avenue at F A . C F D D D F £
Carling Avenue
Bronson Avenue at Fifth
Avenue / Madawaska E C C B C D N/A N/A C E
Drive (Ex.)
Bronson Avenue at Fifth
Avenue / Madawaska E C C B C D N/A N/A F E
Drive (Fut.)

The MMLOS targets will not be met for the pedestrian LOS at all network intersections and for the bicycle LOS at
all network intersections except for Bronson Avenue at Powell Avenue. Transit LOS will not be met at the
intersections of Carling Avenue at Booth Street and Bronson Avenue at Carling Avenue, and auto LOS will not be
met at the intersection of Bronson avenue at Carling Avenue and at the future horizon for the intersections of
Bronson Avenue at Powell Avenue and Bronson Avenue at Fifth Avenue/Madawaska Drive.
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The pedestrian level of service would require a maximum of two lanes at a crossing to meet a LOS A and a
maximum of three lanes to meet LOS C.

The mixed traffic approaches for cyclists and left-turn arrangements at the study area intersections govern the
bicycle LOS, requiring alternative left-turn configurations at the intersections of Carling Avenue at Booth Street,
and Bronson Avenue at Fifth Avenue/Madawaska Drive and/or bike lanes without shifting across right-turn lanes
to meet the targets at the intersection of Carling Avenue at Booth Street and Carling Avenue/Glebe Avenue at
Bronson Avenue.

The transit LOS will not be met due to delays on the southbound and eastbound approaches at the intersection
of Carling Avenue and Booth Street, the northbound approach at the intersection of Bronson Avenue and Powell
Avenue, and all approaches at the intersection of Bronson Avenue and Carling Avenue/Glebe Avenue.

Auto LOS would require overall intersection v/c to be 1.00 or lower.

15.2.4 Recommended Design Elements
No study area intersection design elements are proposed as part of this study.

16 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 site includes 257 high-rise apartment units and 71 student housing units

e Accesses will be provided via a full-movement access onto Bronson Avenue, an outbound only access onto
Cambridge Street, and a move-in access onto Cambridge Street

e The development is proposed to be completed as two phases built-out by 2025

e The Trip Generation, Location, and Safety triggers were met for the TIA Screening

e This report accompanies and zoning by-law amendment and site plan application

Existing Conditions

e Carling Avenue and Bronson Avenue are arterial roads, Booth Street is a major collector road, and Fifth
Avenue is a collector road in the study area

e Sidewalks are provided on both sides of the study area roadways, separated bike lanes are along Glebe
Avenue, and cycling paths are located within Commissioners Park

e A high number of collisions were noted at the Bronson Avenue and Carling Avenue intersection, primarily
occurring as sideswipe and rear end collisions due to congested conditions and queueing from turn-lanes

e (Capacity issues are noted at the intersection of Carling Avenue and Booth Street, Bronson Avenue and
Powell Avenue, and at the intersection of Bronson Avenue and Carling Avenue

e The continuing Highway 417 construction projects and Bronson Avenue rehabilitation work are
considered contributing factors to the high volumes and noted capacity constraints

Development Generated Travel Demand

e The proposed development is forecasted produce 211 two-way people trips during the AM peak hour and
258 two-way people trips during the PM peak hour
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e Of the forecasted people trips, 69 two-way trips will be vehicle trips during the AM peak hour and 82 two-
way trips will be vehicle trips during the PM peak hour based on a 35% auto mode share target for the
apartment units and 25% auto mode share target for the student units

e Of the forecasted trips, 35% are anticipated to travel north, 25% to the south, and 20% to each the east
and west

Background Conditions

e The background developments were explicitly included in the background conditions, along with a total
background growth of derived from interpolation from the existing volumes to the forecasted volumes
along mainlines and major turning movements

e The study area intersections are forecasted to degrade from the existing conditions with area growth
where existing capacity issues are worsened and several new capacity issues are present at the future
background horizons

e A review of the network constraints identified residual capacity southbound on Bronson Avenue during
the PM peak that may serve to alleviate Carling Avenue eastbound right-turn capacity constraints and
Powell Avenue cut through traffic now that the Highway 417 construction activities are complete

e The City should endeavour to restrict potential cut through traffic from Queen Elizabeth Driveway on
Madawaska Drive

Development Design

e Vehicle parking is underground, cycling parking is both underground and on the ground floor

e Hard surface connections are provided between all building entrances and surrounding pedestrian
facilities

o The bus stop along the site frontage is proposed as being shifted north of the site access

e Garbage collection will be on Cambridge Street, and emergency services are assumed to access the three
site frontages

Parking

e The site provides 174 vehicle parking spaces and 348 bicycle spaces, where by-law minimums are 170
vehicle spaces and 164 bicycle spaces

Boundary Street Design

e Carling Avenue and Bronson Avenue will not meet pedestrian and bicycle MMLOS targets, due to the
arterial volumes for pedestrian LOS and lack of cycling facilities for bicycle LOS

e The City would need to reconstruct Bronson Avenue and reallocate road space along Carling Avenue to
meet the boundary road targets, both of which are beyond the scope of this development

Access Intersections Design

e One full-movement access is proposed onto Bronson Avenue, and the existing access onto Cambridge
Street is proposed as being converted to an outbound lane and a move-in access separated by a 1.0-metre
median

e From the private approach by-law, the proposed median for the Cambridge Street accesses is narrower
than the 2.0-metre minimum and the ramp to the underground parking does not provide the 6.0-metre
setback from the property line, and the proposed access onto Bronson Avenue is less than 3.0 metres
from the property line, which will each require an exemption
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e The accesses are proposed as being stop-controlled on the minor approach
e The Cambridge Street access operates well during both peak hours, and the Bronson Avenue access is
forecasted to operate with the outbound approach incurring long delays for any left-turning vehicles

TDM

e Given the current network constraints, if the mode share targets are not achieved, the greatest impact of
the increased auto travel would be on the eastbound left-turn movement at the intersection of Carling
Avenue and Bronson Avenue

e Supportive TDM measures to be included within the proposed development should include:

o Designate an internal TDM program coordinator

o Display local area maps with walking cycling routes, and transit schedules and route maps at
entrances

o Inclusion of a 6-month Presto card for first time new townhome purchase and apartment rental,
with a set time frame for this offer (e.g. 6-months) from the initial opening of the site

o Unbundle parking cost from or rental costs

o Provide a multimodal travel option information package to new residents

NTM
o Volumes along Cambridge Street at all horizons do not exceed local road NTM thresholds
Transit

e Thessite is forecasted to generate 46 AM and 60 PM peak hour two-way transit trips

e To meet forecasted transit use, the forecasted average increase in transit demand is 2-3 riders per bus
per route travelling north-south, and 1-2 riders per bus per route travelling east-west

e No specific transit priority measures were considered as part of this development

Network Intersection Design

e Generally, the future total network intersections will operate similarly to future background conditions
with additional queuing on the eastbound left-turn movement at the intersection of Bronson Avenue and
Carling Avenue during the PM peak hour, and this movement reaching capacity in the AM peak hour

e The MMLOS targets will not be met for the pedestrian LOS at all network intersections, the bicycle LOS at
all but the intersection of Bronson Avenue and Powell Avenue, transit LOS at all but the intersection of
Bronson Avenue and Fifth Avenue/Madawaska Drive, and auto LOS at the future horizons at the
intersections of Carling Avenue and Booth Street, Bronson Avenue and Carling Avenue, and Bronson
Avenue and Fifth Avenue/Madawaska Drive

e Pedestrian targets would require crossings of no more than three lanes at Bronson Avenue at Fifth
Avenue/Madawaska Drive and two lanes elsewhere, the bicycle targets can be achieved through the
construction of dedicated cycling facilities, shifting the left-turn configurations out of mixed flow and
right-turn configurations that do not shift across turn lanes, and transit LOS would require significant delay
reductions throughout the study area, which are unlikely the be achieved

17 Next Steps

Following the circulation and review of the TIA, any outstanding comments will be documents within the context
of the zoning by-law amendment and site plan application in the Step 4 Strategy Report. Once remaining TIA Steps
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are completed and sign-off has been received from City Transportation Project Manager, a signed and stamped
final report will be provided to City staff.
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TIA Screening Form and PM Certification Form
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C G H 13 Markham Avenue
1 TRANSPORTATION Ottawa ON K2G 371

City of Ottawa 2017 TIA Guidelines Date: 30-Sep-20
Step 1 - Screening Form Project Number: 2020-64
Project Reference: Katasa 770-774 Bronson

1.1 Description of Proposed Development

Municipal Address 770-774 Bronson Avenue and 557 Cambridge Street South
Description of Location Existing garage and gravel lot

Land Use Classification Arterial Mainstreet (AM10[2373], AM1[2003] S296)
Development Size 333 apartment units

Existing Access onto Bronson Avenue, existing access onto

Accesses Cambridge Avenue

Phase of Development Two phases

Buildout Year 2025

TIA Requirement | Full TIA Required

1.2 Trip Generation Trigger

Land Use Type Townhomes or apartments
Development Size 333 Units
Trip Generation Trigger Yes

1.3 Location Triggers
Does the development propose a new driveway to a boundary street that

is designated as part of the City’s Transit Priority, Rapid Transit or Spine No

Bicycle Networks?

Is the development in a Design Priority Area (DPA) or Transit-oriented Yes Bronson Traditional and Carling Arterial
Development (TOD) zone? Mainstreet Design Priority

Location Trigger Yes

1.4. Safety Triggers
Are posted speed limits on a boundary street 80 km/hr or greater? No
Are there any horizontal/vertical curvatures on a boundary street limits

No
sight lines at a proposed driveway?

Is the proposed driveway within the area of influence of an adjacent traffic
signal or roundabout (i.e. within 300 m of intersection in rural conditions, Yes
or within 150 m of intersection in urban/ suburban conditions)?

Is the proposed driveway within auxiliary lanes of an intersection? Yes
Does the proposed driveway make use of an existing median break that

- . No
serves an existing site?
Is there is a documented history of traffic operations or safety concerns on Yes Collisions at Carling Avenue at Bronson
the boundary streets within 500 m of the development? Avenue
Does the development include a drive-thru facility? No

Safety Trigger Yes




(@ttawa

TIA Plan Reports

On 14 June 2017, the Council of the City of Ottawa adopted new Transportation Impact
Assessment (TIA) Guidelines. In adopting the guidelines, Council established a requirement
for those preparing and delivering transportation impact assessments and reports to sign a
letter of certification.

Individuals submitting TIA reports will be responsible for all aspects of development-related
transportation assessment and reporting, and undertaking such work, in accordance and
compliance with the City of Ottawa’s Official Plan, the Transportation Master Plan and the
Transportation Impact Assessment (2017) Guidelines.

By submitting the attached TIA report (and any associated documents) and signing this
document, the individual acknowledges that s/he meets the four criteria listed below.

CERTIFICATION

1. T have reviewed and have a sound understanding of the objectives, needs and
requirements of the City of Ottawa’s Official Plan, Transportation Master Plan and the
Transportation Impact Assessment (2017) Guidelines;

2. I have a sound knowledge of industry standard practice with respect to the preparation
of transportation impact assessment reports, including multi modal level of service
review;

3. I have substantial experience (more than 5 years) in undertaking and delivering
transportation impact studies (analysis, reporting and geometric design) with strong
background knowledge in transportation planning, engineering or traffic operations;
and

4. 1 am either a licensed! or registered® professional in good standing, whose field of
expertise [check V' appropriate field(s)] is either transportation engineering \ or

transportation planning OI.

12 License of registration body that oversees the profession is required to have a code of conduct and

ethics guidelines that will ensure appropriate conduct and representation for transportation planning
and/or transportation engineering works.

City Of Ottawa Ville d'Ottawa

Infrastructure Services and Community Services d 'infrastructure et Viabilité des
Sustainability collectivités

Planning and Growth Management Urbanisme et Gestion de la croissance
110 Laurier Avenue West, 4th fl. 110, avenue Laurier Ouest

Ottawa, ON K1P 1J1 Ottawa (Ontario) K1P 1J1

Tel. : 613-580-2424 Tél. : 613-580-2424

Fax: 613-560-6006 Télécopieur: 613-560-6006



September

, 2018.

Dated at  Ottawa this 20 dayof
(City)
Name: Andrew Harte
(Please Print)
Professional Title: Professional Engineer

7

Signature of Individdal €&(Hfier that's/he meets the above four criteria

Office Contact Information (Please Print)

Address: 13 Markham Avenue

City / Postal Code: Ottawa / K2G 3Z1

Telephone / Extension: (613) 697-3797

E-Mail Address: Andrew.Harte@CGHTransportation.com

/ O 7 9, !'_'
5 A J.HARTE
100149314

TIS REPORTS-PreQualification Letter/rc




Appendix B

Turning Movement Counts
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Appendix C

Synchro Intersection Worksheets — Existing Conditions
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Appendix D

Collision Data

(5ceH



Accident Date
2014-04-01
2014-08-16
2014-08-20
2014-10-11
2014-11-28
2015-05-19
2015-07-06
2015-09-30
2015-01-20
2015-02-19
2015-07-18
2015-01-29
2015-02-10
2015-02-21
2015-01-14
2015-08-04
2015-09-16
2015-09-30
2016-05-17
2016-05-17
2016-09-23
2016-09-19
2016-10-28
2016-01-27
2016-09-16
2016-04-15
2016-12-12
2016-12-28
2016-11-24
2016-11-25
2016-11-30
2016-09-29
2017-05-30
2017-06-22
2017-05-14
2017-07-06
2017-09-14
2017-08-12
2017-10-10
2017-10-02
2017-11-09
2017-11-14
2017-12-11
2017-01-05
2017-01-13
2017-12-23
2018-02-21
2018-03-26
2018-04-03
2018-05-18
2018-09-09
2018-10-09
2018-11-30
2014-05-15
2014-01-31
2014-04-02
2014-12-04
2015-03-27
2015-08-13
2016-01-29
2016-10-20
2016-11-16
2017-06-05
2017-05-13
2017-11-30
2017-12-12
2018-02-11
2018-08-21
2018-08-31
2018-10-01
2018-11-09
2018-11-23
2014-04-29
2014-08-08
2014-10-24
2015-06-01
2015-04-27
2015-06-22
2015-10-15
2016-03-09
2016-06-17
2017-05-24
2017-03-22
2018-06-29
2018-11-09
2014-12-02
2014-04-08
2016-02-18
2017-06-19
2018-04-16
2018-04-18
2018-06-15
2014-05-08
2014-08-07
2015-05-10

Accident Year

Accident Time
14:00
13:20
10:52
16:46
17:06
17:23
14:24
15:00
14:12
8:45
12:33
15:45
17:15
21:53
21:10
9:56
13:00
18:13
18:07
11:45
14:46
22:29
16:45
11:59
15:58
18:10
17:05
19:19
9:26
18:29
20:00
23:15
1213
19:10
9:47
13:20
18:43
11:00
10:53
19:43
10:57
18:16
16:40
14:06
9:55
13:28
16:27
18:54
15:20
211
12:43
7:36
8:50
18:45
11:16
8:30
12:57
13:36
18:18
12:42
11:59
15:00
17:10
10:56
15:47
13:45
16:45
12:39
19:23
19:56
10:15
16:05
12:30
15:50
19:15
19:53
15:20
8:46
22:10
16:50
19:09

9:14
21:32
14:30
17:37
11:02
15:30
12:15
12:45
13:43

7:42
12:34

8:30
16:35
19:30

Location
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE
BRONSON AVE @ CARLING AVE/GLEBE AVE (0002134)
BRONSON AVE @ CARLING AVE/GLEBE AVE (0002134)
BRONSON AVE @ CARLING AVE/GLEBE AVE (0002134)
BRONSON AVE @ CARLING AVE/GLEBE AVE (0002134)
BRONSON AVE @ CARLING AVE/GLEBE AVE (0002134)
BRONSON AVE @ CARLING AVE/GLEBE AVE (0002134)
BRONSON AVE @ CARLING AVE/GLEBE AVE (0002134)
BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE

BRONSON AVE @ FIRST AVE (0007719)
BRONSON AVE @ FIRST AVE (0007719)
BRONSON AVE @ FIRST AVE (0007719)
BRONSON AVE @ FIRST AVE (0007719)
BRONSON AVE @ FIRST AVE (0007719)
BRONSON AVE @ FIRST AVE (0007719)
BRONSON AVE btwn CARLING AVE & FIRST AVE
BRONSON AVE btwn CARLING AVE & FIRST AVE
BRONSON AVE btwn CARLING AVE & FIRST AVE
BRONSON AVE btwn CARLING AVE & FIRST AVE
BRONSON AVE btwn CARLING AVE & FIRST AVE
BRONSON AVE btwn CARLING AVE & FIRST AVE
BRONSON AVE btwn CARLING AVE & FIRST AVE
BRONSON AVE btwn CARLING AVE & FIRST AVE
BRONSON AVE btwn CARLING AVE & FIRST AVE
BRONSON AVE btwn CARLING AVE & FIRST AVE
BRONSON AVE btwn CARLING AVE & FIRST AVE

BRONSON AVE btwn CARLING AVE & FIRST AVE (__3ZA30Q)
BRONSON AVE btwn CARLING AVE & FIRST AVE (__3ZA30Q)

BRONSON AVE btwn CLEMOW AVE & CARLING AVE
BRONSON AVE btwn CLEMOW AVE & CARLING AVE
BRONSON AVE btwn CLEMOW AVE & CARLING AVE
BRONSON AVE btwn CLEMOW AVE & CARLING AVE

BRONSON AVE btwn CLEMOW AVE & CARLING AVE (__3ZA30V)
BRONSON AVE btwn CLEMOW AVE & CARLING AVE (__3ZA30V)
BRONSON AVE btwn CLEMOW AVE & CARLING AVE (__3ZA30V)

BRONSON AVE btwn FIRST AVE & SECOND AVE
BRONSON AVE btwn FIRST AVE & SECOND AVE
BRONSON AVE btwn FIRST AVE & SECOND AVE

Environment Condition Light
01- Clear 01 - Daylight
02 - Rain 01 - Daylight
01 - Clear 01- Daylight
01 - Clear 01 - Daylight
01- Clear 07-Dark
01- Clear 01 - Daylight
01 - Clear 01- Daylight
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
03 - Snow 01 - Daylight
01 - Clear 01- Daylight
03 - Snow 01 - Daylight
01- Clear 01 - Daylight
03 - Snow 07-Dark
03-Snow 07-Dark
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
01- Clear 01 - Daylight
01 - Clear 01- Daylight
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
01- Clear 07-Dark
01 - Clear 01- Daylight
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
01- Clear 01 - Daylight
03-Snow 07 - Dark
01 - Clear 07 - Dark
03 - Snow 01 - Daylight
01- Clear 07-Dark
02 - Rain 07 - Dark
01 - Clear 07 - Dark
01- Clear 01 - Daylight
01- Clear 01 - Daylight
02 - Rain 01- Daylight
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
01- Clear 01 - Daylight
01 - Clear 01- Daylight
01 - Clear 07 - Dark
01- Clear 01 - Daylight
01- Clear 07-Dark
01 - Clear 05 - Dusk
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
03 - Snow 01 - Daylight
01- Clear 01- Daylight
01 - Clear 05 - Dusk
01- Clear 01 - Daylight
01- Clear 07-Dark
01- Clear 01- Daylight
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
01- Clear 01 - Daylight
01 - Clear 01- Daylight
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
01- Clear 01 - Daylight
01 - Clear 01- Daylight
03 - Snow 01 - Daylight
02 - Rain 01 - Daylight
01- Clear 01 - Daylight
01 - Clear 01- Daylight
02 - Rain 01 - Daylight
04 - Freezing Rain 01 - Daylight
03 - Snow 01 - Daylight
04 - Freezing Rain 05 - Dusk
01 - Clear 01 - Daylight
01- Clear 05 - Dusk
01- Clear 07 - Dark
01- Clear 01- Daylight
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
01- Clear 01 - Daylight
01 - Clear 07 - Dark
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
01- Clear 01 - Daylight
01 - Clear 07 - Dark
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
01- Clear 01 - Daylight
01- Clear 07 - Dark
01 - Clear 01 - Daylight
02 - Rain 07- Dark
01- Clear 01 - Daylight
02 - Rain 01- Daylight
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
04 - Freezing Rain 01 - Daylight
01- Clear 01- Daylight
01 - Clear 01 - Daylight
01- Clear 01 - Daylight
01- Clear 01 - Daylight

01 - Clear 01- Daylight

Traffic Control
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal
01 - Traffic signal

02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
10- No control
10 - No control
10- No control
10 - No control
10- No control
10 - No control
10- No control
10 - No control
10- No control
10 - No control
10- No control
10 - No control
10- No control
10 - No control
10~ No control
10 - No control
10- No control
10 - No control
10~ No control
10 - No control
10- No control
10 - No control
10- No control

Traffic Control Condition

Classification Of Accident

Initial Impact Type

03-P.D. only 03 - Rear end
03-P.D. only 04 - Sideswipe
03-P.D. only 02 - Angle
03-P.D. only 04 - Sideswipe.
03-P.D. only 03 - Rear end
02 - Non-fatal injury 07 - SMV other
02 - Non-fatal injury 07-SMV other
02 - Non-fatal injury 07 - SMV other
03 -P.D. only 03 - Rear end
03-P.D. only 04 - Sideswipe
03-P.D. only 04- Sideswipe
03-P.D. only 04 - Sideswipe.
03-P.D. only 03 - Rear end
03-P.D. only 02-Angle
03-P.D. only 03 - Rear end
03-P.D. only 04 - Sideswipe.
03-P.D. only 04 - Sideswipe
03-P.D. only 04 - Sideswipe
02 - Non-fatal injury 02 - Angle
02 - Non-fatal injury 03 - Rear end
02 - Non-fatal injury 02-Angle
03-P.D. only 02-Angle
03-P.D. only 03 - Rear end
03 -P.D. only 03 - Rear end
03-P.D. only 05 - Turning movement
03-P.D. only 04 - Sideswipe
03-P.D. only 04- Sideswipe
03 -P.D. only 03 - Rear end
03-P.D. only 04 - Sideswipe
03-P.D. only 03 - Rear end
03-P.D. only 04- Sideswipe
03-P.D. only 04 - Sideswipe.
03-P.D. only 03 - Rear end
03-P.D. only 03 - Rear end
03-P.D. only 02 - Angle
03-P.D. only 04 - Sideswipe.
03-P.D. only 05 - Turning movement
03-P.D. only 03 - Rear end
03-P.D. only 04- Sideswipe
03-P.D. only 04 - Sideswipe.
03-P.D. only 04 - Sideswipe
03-P.D. only 04 - Sideswipe
03-P.D. only 03 - Rear end
03-P.D. only 04 - Sideswipe.
03-P.D. only 04 - Sideswipe
03-P.D. only 03 - Rear end
03-P.D. only 04- Sideswipe
03 -P.D. only 03 - Rear end
03-P.D. only 03 - Rear end
02 - Non-fatal injury 03 - Rear end
02 - Non-fatal injury 07-SMV other
03 -P.D. only 03 - Rear end
03-P.D. only 04 - Sideswipe
02 - Non-fatal injury 05 - Turning movement
03-P.D. only 02-Angle
03-P.D. only 04 - Sideswipe.
03-P.D. only 04 - Sideswipe
03-P.D. only 02-Angle
03-P.D. only 02 - Angle
03-P.D. only 02 - Angle
03-P.D. only 04 - Sideswipe
03-P.D. only 02-Angle
02 - Non-fatal injury 03 - Rear end
03-P.D. only 05 - Turning movement
03-P.D. only 04 - Sideswipe
03-P.D. only 02-Angle
03-P.D. only 04- Sideswipe
03-P.D. only 05 - Turning movement
02 - Non-fatal injury 02-Angle
03-P.D. only 02-Angle
03-P.D. only 02 - Angle
03-P.D. only 02 - Angle
03-P.D. only 03 - Rear end
03-P.D. only 04 - Sideswipe
03-P.D. only 02 - Angle
03-P.D. only 04 - Sideswipe.
03-P.D. only 03 - Rear end
03-P.D. only 03 - Rear end
03-P.D. only 04- Sideswipe
03 -P.D. only 03 - Rear end
03-P.D. only 04 - Sideswipe
02 - Non-fatal injury 04 - Sideswipe
03-P.D. only 06 - SMV unattended vehicle
03-P.D. only 04 - Sideswipe.
03-P.D. only 04 - Sideswipe
02 - Non-fatal injury 02-Angle
03-P.D. only 04- Sideswipe
02 - Non-fatal injury 01 - Approaching
03-P.D. only 02-Angle
03-P.D. only 04 - Sideswipe
03-P.D. only 04- Sideswipe
03 -P.D. only 03 - Rear end
02 - Non-fatal injury 03 - Rear end
03-P.D. only 03 - Rear end
03-P.D. only 02- Angle

Road Surface Condition
01-Dry
02- Wet
01-Dry
01-Dry
01-Dry

01-Dry

03 - Loose snow

03 - Loose snow
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
02- Wet
02 - Wet
01-Dry
01-Dry
02 - Wet
01-Dry

03 - Loose snow
01-Dry
02 - Wet
01-Dry
01-Dry
01-Dry
02- Wet
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
02 - Wet
02- Wet

05 - Packed snow
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
02 - Wet
01-Dry
01-Dry

03 - Loose snow
01-Dry
02 - Wet
02- Wet

03 - Loose snow
02 - Wet
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
01-Dry
02 - Wet
01-Dry
01-Dry
01-Dry
01-Dry
02- Wet



2016-07-05
2016-05-22
2017-11-16
2018-08-16
2014-01-07
2014-04-23
2014-09-04
2015-07-08
2016-07-12
2015-05-06
2017-05-15
2018-02-09

14:05
17:54
9:09
12:57
16:40
16:17
18:11
9:16
2054
15:22
17:09
9:47

BRONSON AVE btwn FIRST AVE & SECOND AVE

BRONSON AVE btwn FIRST AVE & SECOND AVE

BRONSON AVE btwn FIRST AVE & SECOND AVE

BRONSON AVE btwn FIRST AVE & SECOND AVE (__3ZA300)
CAMBRIDGE ST @ CARLING AVE

CAMBRIDGE ST @ CARLING AVE

CCAMBRIDGE ST @ CARLING AVE

CCAMBRIDGE ST @ CARLING AVE

CAMBRIDGE ST @ CARLING AVE

CARLING AVE btwn BOOTH ST & CAMBRIDGE ST S

CARLING AVE btwn CAMBRIDGE ST S & BRONSON AVE
CARLING AVE btwn CAMBRIDGE ST S & BRONSON AVE (__37A4S3)

01-Clear
01-Clear

01-Clear
01-Clear
01-Clear

01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
05 - Dusk
01 - Daylight
01 - Daylight
01 - Daylight
05 - Dusk
01 - Daylight
01 - Daylight
01 - Daylight

10 - No control
10 - No control
10 - No control
10 - No control
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
02 - Stop sign
10 - No control
10 - No control
10 - No control

02 - Non-fatal injury
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only

02 - Non-fatal injury
03-P.D. only

02 - Non-fatal injury

01 - Fatal injury

04 - Sideswipe
03 - Rear end
03 - Rear end
03 - Rear end
03 - Rear end
03 - Rear end
03 - Rear end
03 - Rear end
04 - Sideswipe
03 - Rear end
04 - Sideswipe
07 - SMV other
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TRANS Regional Model
Version 2.15 - Assigned June 16, 2020
AM Peak Hour Total Traffic Volume
Bronson Ave

2011 Model - Basecase
N/A

User Initials: TIMW

Plot Prepared: October 09, 2020 TR ANS
EMME Scenario: 21711

Legend

AM Peak Hour Total Traffic Volume

2000 3000 4000 5000

e o

Distance (m)

100 200 300 400 500

5
The TRANS model is continuously refined & maintained, and all

information is provided in good faith. How eveer, model outputs are provided
“as is”, and no warranty or guarantee is provided as to the accuracy,
reliability or reasonableness of the results. In using this data, y ou agree to
accept any and all risks arising from any incorrect, incomplete, or
misleading information.

Recipients are required to use caution and professional judgement in using
and interpreting model outputs. In particular, caution should be used
when focusing on a geographically limited area (such as a single road or
intersection), as the model is primarily designed to simulate regional-scale
phenomena and has been calibrated at a regional level.

As general good practice, it is recommended that the user confirm the
network coding within the area of interest, and compare base y ear forecasts
against traffic count data to assess the extent to which the model may be
over- or under-estimating the travel demand.

TRANS Regional Model
Version 2.15 - Assigned June 16, 2020
AM Peak Hour Total Traffic Volume
Bronson Ave

2031 Model - Basecase
N/A

User Initials: TIMW

Plot Prepared: October 09, 2020 TR ANS
EMME Scenario: 21711 /

Legend

AM Peak Hour Total Traffic Volume

2000 3000 4000 5000

1000

Distance (m)

100 200 300 400 500

S,
The TRANS model is continuously refined & maintained, and all

information is prov ided in good faith. However, model outputs are provided
“as is", and no warranty or guarantee is provided as to the accuracy,
reliability or reasonableness of the results. In using this data, y ou agree to
accept any and all risks arising from any incorrect, incomplete, or
misleading information.

Recipients are required to use caution and professional judgement in using
and interpreting model outputs. In particular, caution should be used
when focusing on a geographically limited area (such as a single road or
intersection), as the model is primarily designed to simulate regional-scale
phenomena and has been calibrated at a regional level.

As general good practice, it is recommended that the user confirm the
network coding within the area of interest, and compare base y ear forecasts
against traffic count data to assess the extent to which the model may be
over- or under-estimating the trav el demand.




Appendix F

Background Development Volumes

(5ceH



2 Hoday A3e1e1iS - POy 493S8Y20Y 05t l] e8ed

uopoesioul pezieubls @
Sownjop 1noH Wead Wd  (AK)
SOWN|OA JNOH NERd WY XX

10/ Supjied anqnd uj uonodnpal

pue pajessuss sduy usamiaq asueyo 3au 1o sdu Ag-ssed uo paseq sainod uj sagueyd 109)4a1 SARSAU Ul SaN|eA :JoN

KemanuQ 2318 pasodoid == mm |
SOWINjoA INOH Yead Nd  (KA)
SOWIN|OA INOH Yead NV XX

@Rz~

Buping
Bunspa supling

| » P pasodoid

<« (0)o

(0)o —» ©n...v Buie) (0)o

< (S)o

¥ (0)o ¥ (0)o
—
({314
€
({314

n

D)

-
<

[

(0o <«(0)o
¥ (¥1)o

B
5
Lwo 4¥ B L

<« (9-)0

< (1-)o
¥ (9

H

£

2

o
(1)e 5
“(wz

\

uea2eiN

(9)e =

«(2)L
g
o

t vz

(2 (0)o
%\ 19)sayds0y

13
I3 (W)

§en
L

wz

tr

@

o

i

[’

Aﬂnwﬂk usapiaqy ahvvk ©
0)0—>

o Lo
e <« (0)o Q
P

nemod

()9
@

uosuoug
obpuqued

uojsaid

sdiL oIy MeN, i 8InBld

7 2in314 ul pajoidap aie yuawdojarap pasodoid ayy Aq paiesaua sdiy one mau, ay|

LIy AemyBiy

Il
I
|
I
I
I
I
A
7~
I

L (o)
<« (0)o

[-3
o
4L | ¥§ (0)o
g oot J[41pouewPeD
e (0)0=> %
(0)o,

(28 T aseyd) nopjing |In4 Je dlyje1] pajesausn-oNs ;T aingld

=

(0)o

2
]
\

3
puowdey
4

(8)L
(0)o —
(0)o 3

(0)o
(8)1
(0)o

SNOSHvd
SNOSsdvd



G| abeqd 98)2AON

L -
T ONIEYD

E!

\

BOOTH ST
ROCHESTER ST
PRESTON ST

4

15 NYWHON veoypasian poaeubsun
SR PITITUES

L o]

UNILITDH YR W T
anEaEi

4 15 N33TE38Y

SBWN|OA d1jel] pPajelauds) ajg :G ainbig

1981]S 18]S8U00Y 9EG JUBUISSBSSY Joeduw] uojenodsuel]



Appendix G

Synchro Intersection Worksheets — 2025 Future Background Conditions

(5ceH



¢ obed i | obed i
uoepodsuel | HH) 1202-10-€0 uoepodsuel | HH) 1202-10-€0

pajeulpJoo)-pajenioy :adA| jo5uo)

06 :9[0AD [eanjeN

USRI JO JelS ‘L AM:Q oseyd o} peousisjey ‘(%L6) 91| 18SHO
02} :wibue 8ok pajenjoy

0z} :yibua oAy

Klewwng uonossisiu|
920 920 90 S¥0  €L0 Ofey 9/A paonpsy
0 0 0 0 0 uonpay Qmo wmm‘_Ew
0 0 0 0 0 ujonpay de xoeq|ids
0 0 0 0 0 ujonpay deg uojentels
ey ey TzLL 090 8se (4dn) Ayoede) eseg
00¢ 00y (W) ybua Aeg uiny
€8Ll 998C 9/0L (w) js1q yury [euseu|
9¢l 86y 069 €0L L'eo# () ygp ybua anano
00  ¥0€E 70§ 19 v'€9 () wog wbue eneng
2 2 2 SO Yoeouddy
74 882 TSC Aejeq yoeouddy
Y d 0 g 3 SO1
8/ 8¢ 88c ¢t €79 fejaq [eoL
00 00 00 00 00 Aejpq enanp
8L 8¢ 88c gt €19 fejaq josuo9
90 9¢'0 90 Sv'0 ¥8°0 oney /A
820 820 80 €90 020 oney /6 pajenioy
0¢e  0¢€e LGy €6L  €¥C (s) usaI9 o3 oY
BUON BUON XeN-O  Xey BUON PO [[ed8Y
SOA SOA «.\mN_E_EO mm._.umm._
beq pea Beq/pes
09 09 L'S LS 6 (s) owi] 1507 [ejoL
00 00 00 00 00 (s)18nfpy Bwi 1507
JXARN 0z 0T Tt (s) swiL pay-Iy
£e £e Le L€ L' (s) awit) mojleA
%STE  %STE %C6E  %SL9  %E8T
06 06€ 0 018 0VE
06  06¢ L6¢c §CC 60l
0ol 00l 00l 00l 06
8SBUd YaIms
14 14 9 “ S 8seyd Jojosied
4 4 saseyd papiwiad
9 4 g SaSeld pajosjold
wied  wiad VN VN 101d adAL uing
el 09k 0 66. 966 8¢ (ydn) moj4 dnoig eue
il 43 (¥0L¥) Mol “ples
85zl €9k 0 0ESy €8¢  26Sh (wsed) mol4 ‘pres
1901)S yjoog B anuany buie) 1 :seseyd pue syids 0560 0560 papiwied 314
Lyl 8%9L 0 0eSy  €82¢ 8994 (joud) Mol “ples
'$9]0A9 OM) JaE WINLIXEW S| UMOUS 8nanp) €L 09k 02k 69 GE6 282 (4ydn) awnjop ainin4
“19buo| aq Aew ananb ‘Ajoedes spasoxs swinjoA ajjusdiad UiGe  # 1923 09} (/4] 6.9 GE6 [414 (yda) swnjop oyjes)
G} (ulw) pouad siskjeuy P N qid b [ suoneinByuoy sueq
@ 99IMIBS JO [9AT NDI %8°// uonezinn Ayoedeq uonoasiaju| d8s  18S ¥am 1M 183 183 dnoig sueT
0 1SO7 uooasIBu| G'9z :Aejaq [eubig uonoasiBu|
80 202y O/A WNuiXe AN Y - Y ¢
Ay UosuoIg ¥//-0// }924)S yjoog @ anuaAy bule) :| Ay UosuoIg ¥//-0// }924)S yjoog %@ anuaAy bule) :|

INOH Yead IV - punoibyoeg ainin4 GZoz sBuiwi] ‘sawn|oA ‘ssueT] INOH Yead IV - punoibyoeg ainin4 GZoz sBuiwi] ‘sswn|oA ‘ssueT]



G abeq AP
uojjepiodsuel] HHO 1202-10-€0

usmc_vhooo.vwﬁao,\ :adf] jojuo)
:90A)) [enjeN
U9BI9) JO LEIS 118519 pue TLEN:Z oseyd o} psousiojey ?\a 1) 12 38810
04} :yibue 8ok pajenjoy

01} :ybua aphy

150 660 0€0 60 Ofjey] 9/A paonpay
0 0 0 0 uonpay Qmo mmm‘_ouw
16 0 0 0 ujonpay deg xoeq|idg
0 96¢ 0 0 upnpay ded uojenels
s0ee [41%4 88 134 (udn) Ayoede) eseg
(w) yibua Aeg win]
g6 9Tyl 0904 9YL (W) 381 yur [ewsayy|
1'6S zgyw 062 A% (W) thg6 LbuS anenY
€9y 8¢9 [z 9¢ (w) wog wbue eneng
v Ll a 3 S0 yoeouddy
zL 86l g8 6L Aejaq yoeoiddy
v g a 3 S01
41 86k g8e 67. Kejeq eyoL
00 98 00 00 Aejeq enenp
) ) G'8e 69. Aejeq osu0g
670 080 €60 98°0 IRV
€0 €0 110 110 oney 9/6 pajenioy
908 908 78l 78l (s) usaug Joy3 v
XepN-0 Xep-0 XepN-0  Xepn-0 BUON BUON BUON BUON BPO|\ |[edsy
¢eziwndo Be-pes
Be/pea
[ €5 LS LS (s) awi) 107 [eJ0L
00 00 00 00 (s)1snlpy wiy 3507
0z 0¢ 0z  0¢ 17 12 17 12 (s) owiL pay-ly
g€e €% g€e  g¢ 0e  0¢ 0e  0¢ (s) owiL mojloA
%v'9L  %v9L %b'9L  %t9L %€ %9ET %I %9ET
08 018 08 08 09z 09z 09z 092 () wids feoL
€26 €€ €26 €1¢ 1'eC L€ 160 L€ () Jds winwiuiy
00, 00k 00, 00k 00, 004 00, 004 (S) [emuj wnwiuy
aseud YoM
9 9 7 14 8 8 4 4 aseyd J0josjeq
9 z [ 4 soseyd pepiuLed
9 14 8 2 seseyd pajosjold
YN wisd VYN wled VYN wled VN wled ma>._. ung
0 90, 0 0 169k 0 0 18 0 0 8L 0 (ydn) moj4 dnoig aue
9l | 0b Sl (4OL1¥) Mol “pies
0 y00E 0 0 .82 0 0 8ISl 0 0 e/} (wsad) Mol “pies
926'0 6/8°0 1260 9/L0 paLIed )4
0 Ize 0 0 size 0 0 L 0 0 95l 0 (101d) mol4 “pres
89 166 L) 8 ¥l G n €5 n 15 [+74 i (ydn) ewnjop aunjng
89 166 L) 8 vl G b €5 b 15 (74 L (4dn) ownjop aujelL
4 4P o o suoneinByuoy aueq

W5 lss @ SN LN BN W lan Tew @@ 1@ @ dooem
PR R N B N el

any Uosuoig $/-0// SNUBAY ||8MOd g eNUBAY uosuolg ¢
INOH Yead IV - punoibyoeg ainin4 GZoz sBuiwi] ‘sawn|oA ‘ssueT]

 abed AP
uojjepiodsuel] HHO 1202-10-€0

€0 - S = = 10 (43D ©18% WS6 INOH
g - - - - 0 SO7T8ueT NOH
G- o o ° 1SL (s) Kejeq jo13u0) NOH
00 - - - - /200 ofey O/A Ue NOH
19 - 19¢ (yyan) Ayoedeg

4 o] SOTINOH
Sl LGl 0 s ‘Rejoq |0U0Q NOH

- - - - - - - - - - - - 2 9beys

- - - - - - - - - - - - | abeis

- - - - - - - - - - - - Jannauepy z-de Aoy

e - - 19 - - - - - - = = JaAnauey |-deQ Ao
- - - - % 'PeX00|q uooje|d

0 0 0 z abeig

o - - 0 - - 0 | abeyg

0 0 0 Jannaueyy |-de) jod

Gee - - 6¢ - - - - - - - - AmpH dn-mojjo4
= - - - - - - - - = B 2 Bis AmpH [eanug

- - - - - - - - - - - - | B3 AmpH [eonu)

L ©° ©° A= ° © ©° o o o o AmpH eonud
- - - - - - - - - - - - z 9beyg
- - - - - - - - - - - - | obeig
I mol4 Bugjoryuod
|
9% 0 0 o 0 0 ¢ g9 0 S €601 0 MO AN
S 4 4 4 4 14 8 4 4 4 € 4 % ‘SapoIyaA Aneaty
00, 00L 00 0OL OOL 0O0L 0O OO, 0O0L 00 OOk OOk 410j0E4 UnOH Xesd
-0 - - 0 - - 0 - - 0 - % '3pe1D
-0 - - 0 - - 0 - - 0 - #obeoigueps) e
o - - 0 - - 0% - - 000 - - Uibus abeioig
8UON - - 8UON - B 8UON - - 8UON - - pazijsuuey) 1y
do)g dojg doyg dojg doyg dojs ea14 seu{ o314 9au{ 8dl4 a4 Jouo) ubig
0 0 0 3 0 0 8¢ 0 0 Sy 0 0 1y/4 ‘sped Buoiyuod
% 0 0 0 0 0O 2z €9 0 G €0l 0 U/Yah ‘loA 8imin4
mm 0 0 0 0 0 Nv €€9 0 S €60} 0 U/YyoA ‘oA dljeiL
' i 4 suofjeinbyuo) sueq
|
70 yons ‘Rejaq

Y U0SUOIG #1J-011 SNUBAY buIJe)) 1§ }81)S ebpUqUED g
InoH Yead NV - punoibxoeg ainindg G20z OSML 01L0Z NOH



1 obed i
uoepodsuel | HH) 1202-10-€0
PajeulpJoo)-pajenjoy ”ma>._. |ohuo)
0} :9j0AD [eaneN
US89 JO JelS ‘| 8S19 pue | GN:Z 8seyd o0} peouaiajey (%8Y) €5 19SH0
041 :yibua 8joAD pajenioy
041 ‘ybuaT 8ok
Klewwng uonossisiu|
110 STL Y50 6,0 8.0 280 oljey 9/A paonpay
0 0 0 0 0 0 ujpnpay ded obeIo)S
0 4 0 0 0 0 ujonpay de xoeq|idg
Gl 0 0 0 0 0 upnpay deg uojenels
89¢) oL 818 G99 zee  lee (udn) Ayoede) eseg
007 (w) ybua Aeg uiny
9zl 226¢ 9zLL g8 (W) 381 yur [ewsayy|
68YL# 98y 80S v60L 786  bT0M# () yge ybua eneny
2ol 7866~ 6'GY g8  T8S  T8S (w) Gog wbue ensny
0 4 a S0 yoeouddy
182 0Ll (2% Aejaq yoeoiddy
o} 4 a a 3 3 S01
182 198l 79 ey 819 €89 fejeq [ejoL
10 10 00 00 00 00 fejaq snenp
082 99eL 79 ey 819 €89 fejoq jonuo)
9,0 L 890 680 280 /80 ofjey o/
o 890 020 w0 120 120 oney /6 pajenioy
19y Sy. €T 65r  GeT  GeC (s) usaug Joy3 v
XeN-0 XeN-Q Uy Ul BUON BUON SPO [[e98Y
SOA SOA SOA ;aziwndo BeT-pea
Beq pea pea Beq/pes
09 09 09 09 09 09 (s) swi 3507 [ejoL
00 00 00 00 00 00 (s) 3snlpy wi 3507
1T 17 12 17 Lz 1T (s) awi]. pay-ly
€t g€e  €¢ €e  ge  g¢ (s) owiL mojloA
%607 %8LL %608 %60E  %Z8C %C8C
oSy 06L O 0ve 0l 01 () wids feoL
0'ee 0¥z 0L 0L 01E  01E (s) Wids wnwiuy
001 00L 06 05 00L 00 (8) renuy wnwiuiy
aseud YoM
9 14 g 3 12 12 8seyd 10j0sjeq
14 14 SaSelyd papiwled
9 14 S S 2 Saseyd pajosjold
VN VN 10.d Ao+wd  yN wiad adA] uin|
0 #oL 0 0 gevl  evr 0 0 0 g8 el o (yda) moj4 dnoig) aueq
€l € 0¢ (4OL1¥) Mol “pies
0 9ze 0 0 0Ll Z8le 0 0 0 Lzl 1ssL  6eShl (wsad) Mol “pies
056°0 8/60 0560 poRiwiad 4
0 9ze 0 0 0Ll 9lze 0 0 0 €8yl €8Sl 0€SL (101d) mol4 “pres
0L ¥86 0 8 168 er 0 0 0 GZS 6L 1ee (4dn) Bwinjop auning
0L ¥86 0 8 168 ep 0 0 0 GZs TGk 1ee (4dn) ownjop aujelL
L < L P P N suoneinByuo) sue
¥gS 185 78S ¥aN 18N 18N d¥gM 1M  1am  d83 183 193 dnoig sueT
R R T e e

g abeq AP
uonepodsuel] HOO 1202-10-€0

aNy uosuoig /-1

INOH dead Y - punoibyoeg aining GZ0z

aNUBAY 8g8|9/anusAy bullJe] g enusAy uosuolg
sBuiwi] ‘sawn|oA ‘ssueT]

H NE%

ANUBAY [[9MO 3 BNUBAY UOSUOIG ¢ :S3Seyd pue sjids

‘leuBis weassdn Aq paisjaw si ananb ajjussiad YiGe 10} SWNOA W
'$8[0£0 OM} JB}JE WINWIXEW SI UMOYS N8Nt

“19buo| aq Aew ananb ‘Ajoedes spasoxa swinjoA ajjusdiad UiGe  #

G) (uiw) potiad sisjeuy

%101} uonezinn Ayoedeq uopossia|

01 :Aejaq [eubig uonoasisiy|

98°0 101y 9/A WNWIXE|

H 80IAI9S JO [9A8T D)
8507 vooasia|

SNUBAY ||8MOd g enUBAY uosuolg ¢
sBuiwi] ‘sswn|oA ‘ssueT]

8N UoSuOIg ¥//-0LL
INOH Yead IV - punoibyoeg ainin4 GZoz



6 obed i
uoepodsuel | HH) 1202-10-€0
PajeulpJoo)-pajenjoy ”ma>._. |ohuo)
0/ :9[0AD [eanjeN
ueaI9) J0 LIS 118519 Pue | Nz eseyd o} psousielsy ‘(%79) 04 1es0
041 :yibua 8joAD pajenioy
041 ‘ybuaT 8ok
Klewwng uonossisiu|
89°0 10 85°0 120 oljey 9/A paonpay
0 0 0 0 uonpay Qmo wmm‘_Ew
0 0 0 0 ujonpay deg xoeq|idg
0 0 0 0 upnpay ded uojenels
1022 19T 182 €€ (udn) Ayoede) eseg
(w) ybua Aeg winy
2268 86 128k 1061 (W) 381 yur [ewsayy|
€05 L) €15 YX44 (W) thg6 LbuS anenY
e 076 60¢ Vi (w) Gog wbue ensny
v Ll 3 a S0 yoeouddy
95 70l 965 68 Aejaq yoeoiddy
v g 3 a S01
96 701 965 656 fejeq [ejoL
00 00 00 00 Aejeq enenp
95 (4! 965 6G¢ fejeq jonuod
890 10 S0 120 ofjey o/
SL0 SL0 91’0 910 oney /6 pajenioy
44} 728 1 Tl (s) usaug Joy3 v
XeN-D  Xe|N-D XeN-0 BUON BUON BUON BUON SPO [[e98Y
¢eziwndo Be-pes
Beq/pes
€5 €5 €5 £ (s) swi 3507 [ejoL
00 00 00 00 (s)1snlpy awiy 3507
0z  0¢ 0 0z 0¢ 0 0 (s) owiL pay-ly
g€e €% £t g€ €% g€ €% (s) swiL mojjeA
%SPL %S YL %S 7L %SG %S'ST %SG %S'ST
0z8 028 08 08z 082 08z 08 () wids feoL
€vE  €FE (3 €67 €€ €€ €€ (s) Wids wnwiuy
00 00k 00} 00, 00 00, 00 (S) [emuj wnwiuy
aseud YoM
9 9 14 8 8 12 12 8seyd 10j0sjeq
9 [ ¥ soseyd pepiuLed
9 14 8 2 seseyd pajosjold
VN wisd VN YN wisd YN wisd w&._. uing
0 86l 0 0 800 0 9 0 0 69 0 (yda) moj4 dnoig) aueq
14 9l 0b (4OL1¥) Mol “pies
0 9562 0 0 c0ee 0 0 eeel 0 0 8/5L 0 (wsad) Mol “pies
2680 280 1160 papiLIed )4
0 lee 0 0 20ee 0 0 809, 0 0 €9l 0 (101d) mol4 “pres
| Syl e e €L 0 9 e 98 vl 8y L (ydn) ewnjop aunjng
b Sy @ e €L 0 9 e 9 b 8y L (4dn) ownjop aujelL
LN ¢ g g suoneinByuo) sue
¥gS 185 78S ¥aN 18N 18N d¥gM 1M  1am  d83 183 193 dnoig sueT
R R T e e

Ay uosuoig v//-0LL
INOH dead Y - punoibyoeg aining GZ0z

SNUBAY UNI4/oAl(] BYSEMEPEI\ R 8NUSAY UOSUOIY .G
sBuiwi] ‘sawn|oA ‘ssueT]

g abed AP
uonepodsuel] HOO 1202-10-€0

d NG#

8NUBAY 84a|9/eNUBAY Bull/e]) 3 8NUBAY UOSUOIG :p  :S8Seyd pue sjids

'$8]0A0 OM} IS} WINWIXBW S| UMOYS Snanp)

“Jabuo| aq Aew ananb ‘Ajoedea spaaoxa awn|oA ajuadlad Yige  #
'$8[0£0 OM} JB}JE WINWIXEW SI UMOYS N8Nt

“ayuyul Aj[eaijeioay) st ananb ‘Ajoedes spasoxa swNjop  ~

G) (uiw) potiad sisjeuy

%,°01} uonezinn Ayoedeq uonossiaiy|

16/ :Aejaq [eubig uonoasisiu|

22°) 00ey 9/A Wnwixe|y

H 80IAI9S JO [9A8T D)
3507 vooasia|

aNUBAY 8g8|9/anusAy bullJe] g enusAy uosuolg
sBuiwi] ‘sswn|oA ‘ssueT]

8N UoSuOIg ¥//-0LL
INOH Yead IV - punoibyoeg ainin4 GZoz



| obed
uojepodsuel] HH)

ar
1202-10-€0

pajeulpioo)-pajenjoy :adA jonuod

06 :9[0AD [eanjeN

UBaI9 JO JeIS ‘| AM:9 oseyd o} peousisjey ‘(%58) 0L | 18SHO

0€ ) :ibue 8ok pajenjoy

0} :yibua oAy

Klewwng uonossisiu|
€L ¥L0 8v0 /€0 660 oljey 9/A paonpay
0 0 0 0 0 uonpay Qmo wmm‘_Ew
0 0 0 0 0 ujonpay deg xoeq|idg
0 0 0 0 0 upnpay ded uojenels
g6e  9zv 80 8eiz  8ie (udn) Ayoede) eseg
0'0¢ 007 (w) ybua Aeg uiny

€8L) 9982 9/0) (W) 381 yur [ewsayy|
TveTE 8804 020 VIS vo0L# () yge ybua eneny
1961~ 8'%L G8 LSy 198 (w) Gog wbue ensny
4 a ) S0 yoeouddy
8wl 00y gee Aejaq yoeoiddy
4 3 a g E] SO1
1'86L 09 00F  TLL 8hlL fejeq o1
00 00 00 00 00 fejaq snenp
1’86l 099 00y T 8hhL fejeq jonuog
[ R 2X)] 8v0 IS0 660 ofjey o/
920 920 570 S90 €10 oney /6 pajenioy
0ve  0%E €19 €v8 VLl (s) usaug Joy3 v
BUON  BUON XepN-D  Xep BUON SpoJ |[BO8Y
SOA SOA ;aziwndo BeT-pea
beq pea Beq/pes
09 09 IS LS 6§ (s) swi 3507 [ejoL
00 00 00 00 00 (s) 3snlpy wi 3507
17 12 02 02 44 (s) awi]. pay-ly
€e  g¢ re Le Lt (s) owiL mojloA
%80¢ %808 %S'VS %T69 %L Lh
00y 00F 09 006 0¢€C () wids feoL
06 06 162 S 60L (s) Wids wnwiuy
00L 001 00L  00L 06 (8) renuy wnwiuiy
aseud YoM
12 12 9 14 S 8seyd 10j0sjeq
14 14 SaSelyd papiwled
9 4 g SaSeyd pajosjold
wied  wiad VN VN 101d adA] uin|
s Le 0 y50L 88  9iT (yda) moj4 dnoig) aueq
004 6 (4OL1¥) Mol “pies
0€zL eIl 0 €9y  €8z¢ 185l (wsad) Mol “pies
056°0 0560 papiLIed )4
Zvh 8%k 0 €l97  €82¢ 859l (101d) mol4 “pres
125 e 6§ G66 88,  9IT (4dn) Bwinjop auning
128 L 6§ o666 88  9lT (4dn) suinjop dlyyei).
h r 4++ ++ ﬂ suoneinByuoy aueq
¥gS 78S ¥am  lem 183 183 dnoig sueT
AN Y - Y ¢

aNy uosuoig /-1

INOH Yead INd-punolbyoeg ainn4 GZoz

19811S 1009 *® enuaAy bulle) ;|
sBuiwi] ‘sawn|oA ‘ssueT]

01 abed
uonepodsuel] HOD

ar
1¢0¢-10-€0

3 80/AI9S JO [9A9T D)

NUBAY UlI4/aAQ BYSEMEDEJ '3 BNUBAY UOSUOIG G  :S8SeYd pue sjidS

§1 (unw) potiad siskjeuy
n Ayoede) uonossiajul

Z'11 Kejaq [eubig uonoasisiu|

G/°0 :0Bey /A WNWIXep

aNy uosuoig y/-011

INOH Yead IV - punoibyoeg ainin4 GZoz

BNUBAY UNI4/oAl[ BYSEMEPEI\ R 8NUSAY UOSUOIY .G
sBuiwi] ‘sswn|oA ‘ssueT]



 abed
uopepiodsuel] HOO

ar
1202-10-€0

144
0
€3l

Bv.o

1€9

¢0

ol
€6l
1900
vLe

(4an)D 13% WS6 INOH
SO7TeueT NOH

(s) Kejeq jo1u0d NOH
olley O/ 8UeT NOH
(yyen) Ayoedeg

ol
€3l

o]
€3l

0

SOTWOH
s ‘Aejaq [04U0D WOH

16€
6t - -

L - -

185 -

o oo

Z obeys

| obeig
JaAnauep N.n_mo MO
JaAnauepy v.amo AN
% ‘Payo0|q Uoojeld

Z obeys

| abejg
Jannaueyy |-de) jod
AmpH dn-mojj04
2 Bis AmpH [eanug
| BiS AMpH [eanu)
AmpH [eonUY

7 obeig

| abejg
I Mo|4 m::o__EoO

BUON

dojs  doig

I 0
16 0
EN 0

doig
0
0
0

¢ 0 o0
¢
00, 00L 00K
. 0 -
-0 -

0 - N
BUON

dojg dojg dojg
¥ 0 0
S 0 0
sC 0 0
P

0se - - 000}
QUON - - QUON
99l oa14 9al4 984
€€ 0 0 144

9 685 0 L

9 686 0 L

4

€501
€

9914
0
€504
€50
kD4l

0
4

00k

MO| JWAN

9% ‘sapIyaA AneaH
10}0e4 INOH Yead

% ‘SpelS)

# ‘abelo)g UeIpay Ul Yap
ybua abeio)g
pazijeuuey) |y

o014 Jouo) ublg

0
0
0

Y4 ‘spad Bunoiyuon
U/yen ‘oA 8inng
U/YyoA ‘oA dljjeiL

suoneinByuoy sue

144

yan/s ‘Kejo@ |

Ay uosuoig v//-0LL

INOH Yead INd-punolbyoeg ainn4 GZoz

SNUBAY buIJe)) g }81)S ebpUqUED g

OSM1 0L0¢ NOH

2z 9beq AP
uojjepiodsuel] HHO 1202-10-€0

u) o0 5@

— #

+@ 0 g—

1981)S Yjoog g onuaAy Bulie] ;) :saseyd pue syids
'$8]0A0 OM} IS} WINWIXBW S| UMOYS Snanp)

“Jabuo| aq Aew ananb ‘Ajoedea spaaoxa awn|oA ajuadlad Yige  #
'$8[0£0 OM} JB}JE WINWIXEW SI UMOYS N8Nt

“ajulul A|[eonaI08y) st ananb ‘Ajoeded spesoxs swinjop  ~

Gl (uiw) pouad siskjeuy

%0'68 Uonezijin Aoede) uopoasiei|

2'89 Aejeq [eubig uonossialy|

€€°| :00ey 9/A WNWIXe

3 80/AI9S JO [9A9T D)
3507 vooasia|

198115 4)oog ' onUaAY BUIlJED |
sBujwi] ‘sswinjop ‘saue

BAY U0SUOIG ¥//-0LL
INOH Yead INd-punolbyoeg ainn4 GZoz



9 obed i G obed i
uoepodsuel | HH) 1202-10-€0 uoepodsuel | HH) 1202-10-€0

pajeulpJoo)-pajenioy :adA| jo5uo)

G9 :9]0AD) [eanjeN

UselI9 JO HelS “118S:9 pue TLAN:Z eseyd o} peousiejey ‘(%Se) 9 18SH0
0€ ) :uibue 8ok pajenjoy

0} :yibua oAy

Klewwng uonossisiu|
050 160 250 172 oljey 9/A paonpay
0 0 0 0 upnpay de) abeiojg
44 0 0 0 ujonpay de xoeq|ids
0 433 0 0 ujnpay ded uolentels
502 .91 62 9ze (4dn) Ayoede) eseg
(w) yibua Aeg win]
G'6E 9Thl 0904 9L (W) 31 fur [ewssyu
6. 9ve 655 6291# () ygp ybua anano
719 €04} gee 8901~ (w) yrog wbua eneny
g g a 4 S0 Yyoeosddy
9l 661 L6y 6el fejoq yoeouddy
<} 9 a El SO1
9Ll 661 1'6% 6'GEl fejeq [eloL
00 8T 00 00 fejaq snenp
91l (1) 1'6% 6'GEl fejpq jonuo9
670 €L0 ¢S50 142 oney /A
190 190 Sz0 Sz0 oney /6 pajenioy
1'98 198 €T¢ €'e (s) usai9 Joy3 1oy
XeN-D)  Xep-0 XeN-)  Xep-0 SUON  8UON SUON  8UON 3o\ [[29Y
¢ozundo be-peat
Be/pes
€5 €5 LS LS (s) awi) 107 [eJ0L
00 00 00 00 (s)18nfpy Bwi 1507
0¢ 0¢ 0¢ 0¢ LT LT LT L'C (s) awi). pay-ly
€e €e €e €e 0¢ 0¢ 0¢ 0¢ (s) owiL mojloA
%80,  %8'0L %8'0L  %8°0L %T6C %L 6C %C6C %L 6C
026 076 026 076 08¢ 08¢ 08¢ 08¢
€T €78 €78 €78 L'ec L'ee L'ee L'ee
0oL 00} 00k 00} 00k 00} 00k 00}
9SEld Yoms
9 9 4 4 8 8 ¥ ¥ 8seyd 0jsjeq
9 14 8 4 S8Seyd pspiuied
9 & 8 ¥ seseyd pajosjold
VYN wiad YN wiad VN wiad VN wiad adAL winp
e “eel O 80, 0 0 & 0 0 & 0 0 &€ 0 (4d) mol4 dnoig euer
BNUBAY [|9MO 9 SNUSAY UosuoIg '§  :Saseyd pue syjds 0l € 3 14 (MOL¥) Mol "pres
0 906 0 0 sz 0 0 w8l 0 0 6€ck 0 (wsed) mol4 ‘pres
'$3]0A0 OM} JaJje LUNWIXEW S| UMOYS anang) 1¥6°0 89,0 890 28L°0 papiwied 314
“1aBuo| aq Aew anenb ‘Ayoedes spasoxe awn|oA ajyusdlad Uige  # 0 8vze 0 0 l9ze 0 0 669 0 0 G510 (101d) mol4 “pres
's3[9£0 OM} JaYJe WNLWIXeW S| UMOYS anan) 15 Sv6 9 6l 3l €L S 68 85 0s} 8 343 (4ydn) awnjop ainin4
‘a)uyul Ajjeansioay) si enanb ‘Ajoeded spesdxe swnjop  ~ 15 Sv6 9 6l 27 €L S 68 89 (1413 a8 343 (yd) awnjop dyjelL
61 (uiw) pouiad siskeuy 4p 4k ¢ ¢ suoeinByuoy aue
© 89IM3S JO [9A8T NI %.°801 uonezijin Ayoede) uonossiaju| ¥8S 185 18S  d¥aAN 18N 18N ¥am 1M 1am  ¥d3 193 193 dnoig) aueT
0 :S07 UondssIa| v Aejeq [eubig uonossiaiy|
L' :0NEY /A WNWIXEY ~ * Y y ﬁ . R — A 4 v
oAy uosuoig v//-01. BNUBAY ||]DMOd @ dNUBAY uosuolg ¢ oAy uosuoig v//-01. BNUBAY ||IdMOd @ SNUBAY uosuolg ¢

INOH Yead INd-punolbyoeg ainn4 GZoz sBuiwi] ‘sawn|oA ‘ssueT] INOH Yead INd-punolbyoeg ainn4 GZoz sBuiwi] ‘sswn|oA ‘ssueT]



g obed i 1 obed i
uoepodsuel | HH) 1202-10-€0 uoepodsuel | HH) 1202-10-€0

pajeulpJoo)-pajenioy :adA| jo5uo)

00} :90A0 [InEN

UBaI9 JO JelS ‘| 8S19 pue | GN:z 8seyd o0} peouaiajey ‘(%Se) 9y HeSHO
0€ ) :uibue 8ok pajenjoy

0} :yibua oAy

Klewwng uonossisiu|
¢L0 180  SL0 €L ¥90 190 oljey 9/A paonpay
0 0 0 0 0 0 ujpnpay ded obeIo)S
0 0 0 0 0 0 uonpay deg xoeqids
€6 0 0 0 0 0 ujnpay ded uolentels
289} 98zL 18§ WS 06 08¢ (4dn) Ayoede) eseg
007 (W) ybua Aeg uiny
9Thl T'e6e 9Tl §'Z8 (W) 31 fur [ewssyu
JAIL 0'0SZ#W ¢'eg#w 6CIz# TS/W gy/w (W) (g6 LbuS ansnY
119 6861 09 6v0c~ €05  §6Y (w) yrog wbua eneny
g 0 4 SO1 yoeouddy
98l gve Sl fejoq yoeouddy
g 0 d El El El SO1
98l iz  6¢€S L6yl 895 819 fejeq [eloL
20 00 00 00 00 00 fejaq snenp
78l vz 6¢€S L6yl 895 819 fejpq jonuo9
890 180 SL0 €Tl ¥L0 8.0 oney /A
250 20 810 GE0 L0 LL0 oney /6 pajenioy
029 G9%  §€T 0sy Sz §ie (s) usai9 Joy3 1oy
Xe-0 Xew-0 Uiy uip SUON  8UON apoy\ [[29Y
SOA SOA SOA ¢oziundo be-pes
Beq pea pea Be/pes
09 09 09 09 09 09 (s) awi) 107 [eJ0L
00 00 00 00 00 00 (s)18nfpy Bwi 1507
x4 1T 1T 1T LT LT (s) swiL pay-Iy
€e €e €e €e €e €e (s) owiL mojloA
%C 95 %C9L  %0°0C %00C  %8'EC  %8'ET
0¢L 066 092 09 0le 0le
0°¢e 0¥z 0 0L 0lE  0l€
00} 00k 0§ 0§ 00k 00}
9SEld Yoms
9 T 4 S ¥ 14 8seyd 10jsjeq
v 7 saseyd papiiad
9 ¢ S ] ¥ seseyd pajosjold
e - Naﬁ WN WN j0id Ao+wd YN wiad adAL uing
aNUBAY 8Go|9/aNUSAY BUIIED g aNUSAY UOSUOIG p  :Saseyd pue syjds 0 il 0 0 0zkL  Ser 0 0 0 999 6L 88l (yda) moj4 dnoig) aueq
4! 14 €9 (¥0L¥) Mol “ples
‘leubis weansdn Aq paisjaw st enanb sjjusdied YiGe Joj SWNjOA W 0 €5ce 0 0 ceLL  §lle 0 0 0 90yl €51  9svl (wiad) moj4 “pres
'$3]0A0 OM} JaJje LUNWIXEW S| UMOYS anang) 0560 G860 0960 papiwied 314
“Jabuo| aq Aew ananb ‘Ajioedes spaaoxa awn|on sjjuadled yige  # 0 €52 0 0 ceLL  9lge 0 0 0 €8yl 1661  0€Sl (101d) mol4 “pres
's3[9£0 OM} JaYJe WNLWIXeW S| UMOYS anan) 0l 0¥0L 0 9C 601 Ge¥ 0 0 0 999 €el 192 (4ydn) awnjop ainin4
“ayiulul A[eanaioay) sl ananb ‘Ajoeded spasoxs swNOp  ~ 0l 0¥0l 0 9C 601 Ge¥ 0 0 0 999 €el e (yd) awnjop dyjelL
61, (unw) potiad siskjeuy 4 4 LY ) 4 g suojeinByuog sue
3 92IMSS JO |97 ND| %868 uonezinn Anoeded uonoasiaul ¥8S 185 18S  d¥aAN 18N 18N ¥am 1M 1am  ¥d3 193 193 dnoig) aueT
@:S07 uondasIa| 126 Aejeq [eubig uonossiaiy|
€Z' :01BY /A WNWIXEYy ~ * Y y ﬁ . R — A 4 v
oAy uosuoig v//-01. BNUBAY 8(3|9/oNuUdAy mc__\_mo Q¥ BNUBAY uosuolg v oAy uosuoig v//-01. BNUBAY 8(38|9/oNuUdAy mc__\_mo ® BNUBAY uosuolg 'y

INOH Yead INd-punolbyoeg ainn4 GZoz sBuiwi] ‘sawn|oA ‘ssueT] INOH Yead INd-punolbyoeg ainn4 GZoz sBuiwi] ‘sswn|oA ‘ssueT]



01 abed r
uonepodsuel| HOO 1202-10-€0

g T Na«

ONUBAY UlI4/aALQ BYSEMEDEJ\ g 8NUBAY UOSUOIG :G  :S8Seyd pue sjids

‘leubis weansdn Aq paisjaw st enanb sjjusdied YiGe Joj SWNjOA W
'$8]0A0 OM} Ja}Je WINWIXBW S| UMOYS Snanp)

“1abuo| aq Aew ananb ‘Ajoeded spaaoxa awn|oA ajuadlad Yige  #
'$8[0£0 OM} JB}JE WINWIXEW SI UMOYS N8Nt

“ayuyul Aj[earjei0ay) s ananb ‘Ajoedes spasoxa swnjop  ~

§1 (unw) potiad siskjeuy

%68 uonezijin Aoede) uopoasiei|

¢'/1 :Kejaq [eubig uonoasisiu|

61"} :00eY 9/A WNWIXe

3901098 JO (9807 N
g :S07 uopossIBu|

6 9bed

uonepodsuel] HOD

ar
1¢0¢-10-€0

SNUBAY UNI4/oAl(] BYSEMEPEI\ R 8NUSAY UOSUOIY .G
sBuiwi] ‘sawn|oA ‘ssueT]

8N UosuoIg ¥//-0L.
INOH Yead INd-punolbyoeg ainn4 GZoz

pajeulpI00)-pajenjoy adk | [onuo)
G9 :9]0AD) [eanjeN

UsaI9) JO IS 118519 pue 1L 8N:Z eseyd o} peousisey (%zt) G5 19SH0

0€ ) :uibue 8ok pajenjoy
0} :yibua oAy

Klewwng uonossisiu|
990 090 611 670 oljey 9/A paonpay
0 0 0 0 uonpay Qmo wmm‘_Ew
0 0 0 0 ujonpay de xoeq|ids
0 0 0 0 upnpay deg uojentels
1662 40174 vl 9€ee (4dn) Ayoede) eseg
(w) ybua Aeg winy
[A43 86 128k 1061 (W) 381 yury [ewsayy|
99w 18 0°L6# 6Ly (W) (g6 LbuS ansnY
1'0L €0L (= £ (w) Gog wbue ensny
v v 4 a S0 yoeouddy
29 (2] g08l 267 Aejaq yoeoddy
v v 4 a S01
29 (2] go08) 76y fejeq [ejoL
00 00 00 00 fejaq snenp
29 (2] g08l z6v fejeq jonuog
990 09°0 61} 670 ofjey o/
110 110 710 710 oney /6 pajenioy
£00} 200} 18} 18} (s) usaug Joy3 Yoy
XeN-Q  Xe|N-O XelN-Q  XeN-O BUON BUON BUON BUON SPO [[ed8Y
¢eziwndo Be-pes
Beq/pes
€ €5 €5 £ (s) swi 1507 [ejoL
00 00 00 00 (s)1snlpy wiy 3507
0z  0¢ 0z  0¢ 0z  0¢ 02 0 (s) owiL pay-y
€e  g¢ €e  g¢ €e  g¢ €e  g¢ (s) owiL mojloA
%518 %518 %518 %S'18 %G8 %G8} %58 %G8l
090, 090} 090, 090} 0y 01 0y 01
(X (X €6 €€ €€ €€
00,  00L 00L 001 00L 001 00L 00!
aseud YoM
9 9 14 14 8 8 2 2 8seyd 10j0sje(
9 [4 8 ¥ soseyd pspiLed
9 14 8 2 seseyd pajosjold
VN wisd VN wisd YN wisd YN wisd o&._. uing
0 655 0 0 ISyl 0 0 oL 0 0 9L 0 (yda) moj4 dnoig) aueq
| S 9 144 (4OL1¥) Mol “pies
0 GeoE 0 0 e 0 0 €% 0 0 eisl 0 (wsad) Mol ‘pies
9160 0v6°0 085°0 660 papiLIed )4
0 olee 0 0 L0ee 0 0 9L 0 0 15k 0 (101d) mol4 “pres
4 %5l 6l )i Syl 6 )i 144 [kl 99 ¢ (ydn) ewnjop aunjng
12 %51 6} 12 Syl 6 12 144 iz 99 € (4dn) suinjop dlyyei).
4 qp b4 b4 suoneinByuoy sueq
¥gS 185 78S ¥aN 18N 18N d¥eM 1M  1am  d83 183 193 dnog sueT
R R T e e

BN U0SUOIg ¥//-0LL
INoH ead INd-puno.byoeg aining Gzoz

BNUBAY UNI4/oAl[ BYSEMEPEI\ R 8NUSAY UOSUOIY .G

sBuiwi] ‘sswn|oA ‘ssueT]



Appendix H

Synchro Intersection Worksheets — 2030 Future Background Conditions
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Multi-Modal Level of Service - Segments Form

Consultant
Scenario
Comments

SEGMENTS

CGH Transportation Inc.

Existing/Future Conditions

Sidewalk Width
Boulevard Width

Avg Daily Curb Lane Traffic Volume

Operating Speed
On-Street Parking

Effective Sidewalk Width
Pedestrian Volume

Type of Cycling Facility

Street A

Number of Travel Lanes

Operating Speed

Bike Lane (+ Parking Lane) Width

Bike Lane Blockages

Median Refuge Width (no median = < 1.8 m)
No. of Lanes at Unsignalized Crossing

Sidestreet Operating Speed

Facility Type

Friction or Ratio Transit:Posted Speed

Truck Lane Width
Travel Lanes per Direction

Project
Date

2020-64

2020-10-31

Cambridge St bwtn Carling Ave & Carling Ave btwn Cambridge St & Bronson Ave btwn Carling Ave &

Frederick PI Bronson Ave First Ave
1 2 3
1.8m 1.5m 1.5m
<05m <05m <0.5m
<3000 > 3000 > 3000
> 50 to 60 km/h > 60 km/h > 60 km/h
yes no no

Mixed Traffic

Mixed Traffic

Mixed Traffic

< 2 (no centreline)

2 6 lanes total

4-5 lanes total

<40 km/h

< 1.8 m refuge

= 50 to 60 km/h

< 1.8 m refuge

2 50 to 60 km/h

< 1.8 m refuge

< 3 lanes

< 3 lanes

< 3 lanes

<40 km/h

<40 km/h

Mixed Traffic

<40 km/h

Mixed Traffic

Vt/Vp =2 0.8

Vt/Vp 2 0.8




Multi-Modal Level of Service - Intersections Form

Consultant
Scenario
Comments

CGH Transportation Inc.

Existing Conditions

INTERSECTIONS

Crossing Side NORTH
Lanes 5

Median No Median - 2.4 m

Conflicting Left Turns Protected

Conflicting Right Turns Permissive or yield

control
Right Turns on Red (RToR) ? RTOR allowed
Ped Signal Leading Interval? No
Right Turn Channel No Channel
Corner Radius 3-5m
Crosswalk Type Stdnf;arzi?]\;esrse

Project 2020-64

Date 2020-10-31

Carling Ave at Booth St

SOUTH EAST WEST
0-2 8 8
Median > 2.4 m Median > 2.4 m No Median - 2.4 m
No left turn / Prohib. Protected No left turn / Prohib.

Permissive or yield

No right turn No right turn

control
RTOR prohibited RTOR prohibited RTOR allowed
No No No
No Right Turn No Right Turn No Channel
No Right Turn No Right Turn 3-5m
. Std transverse Std transverse
Raised crosswalk ) )
markings markings

NORTH
4
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

3-5m
Std transverse
markings

Bronson Ave at Powell Ave

SOUTH
4
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

3-5m
Std transverse
markings

EAST
3
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
Yes
No Channel

5-10m

Std transverse
markings

WEST
4
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
Yes
No Channel

3-5m
Std transverse
markings

Unlocked Rows for Replicating

Bronson Ave at Carling Ave / Glebe Ave

NORTH
5
No Median - 2.4 m

No left turn / Prohib.

No right turn

RTOR prohibited
No
No Right Turn

No Right Turn

Zebra stripe hi-vis
markings

SOUTH
6
No Median - 2.4 m

Permissive

Protected/
Permissive

RTOR allowed
No
No Channel

5-10m

Zebra stripe hi-vis
markings

EAST
0-2
No Median - 2.4 m

No left turn / Prohib.

Permissive or yield
control

RTOR allowed
Yes
No Channel

5-10m

Std transverse
markings

WEST
7
No Median - 2.4 m

Protected

Permissive or yield
control

RTOR allowed
Yes
No Channel

5-10m

Zebra stripe hi-vis
markings

Bronson Ave at Fifth Ave / Madawaska Dr

NORTH
5
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

3-5m

Zebra stripe hi-vis
markings

SOUTH
5
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

3-5m

Zebra stripe hi-vis
markings

EAST
4
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

3-5m

Zebra stripe hi-vis
markings

WEST
4
No Median - 2.4 m

No left turn / Prohib.

Permissive or yield
control

RTOR allowed
No
No Channel

3-5m
Std transverse
markings

PETSI Score 47

Cycle Length
Effective Walk Time

118 21 -2

55

55

73

57

66

24

96

18

42

42

58

63

Average Pedestrian Delay

Approach From NORTH

Mixed Traffic

Bicycle Lane Arrangement on Approach

Right Turn Lane Configuration <50m

Right Turning Speed <25 km/h

Left Turn Approach No lane crossed

Operating Speed > 50 to < 60 km/h

Average Signal Delay

> 40 sec

Effective Corner Radius

Number of Receiving Lanes on Departure
from Intersection

EAST

Mixed Traffic

<50 m

<25 km/h

No lane crossed = 2 lanes crossed

=60 km/h =60 km/h

<20 sec

> 40 sec

No lane crossed

> 50 to < 60 km/h

No lane crossed

> 50 to < 60 km/h

No lane crossed

> 50 to < 60 km/h

No lane crossed

> 50 to < 60 km/h

<20 sec <40 sec

<40 sec

No lane crossed

> 50 to < 60 km/h

> 40 sec

WEST

Mixed Traffic

>50m

<25 km/h

No lane crossed

=60 km/h

> 40 sec

No lane crossed

> 50 to < 60 km/h

No lane crossed

> 50 to < 60 km/h

No lane crossed

> 40 to < 50 km/h

<10 sec <20 sec

No lane crossed

> 40 to < 50 km/h




Multi-Modal Level of Service - Intersections Form

Consultant
Scenario
Comments

CGH Transportation Inc.

Future Conditions

INTERSECTIONS

Crossing Side NORTH
Lanes 5

Median No Median - 2.4 m

Conflicting Left Turns Protected

Conflicting Right Turns Permissive or yield

control
Right Turns on Red (RToR) ? RTOR allowed
Ped Signal Leading Interval? No
Right Turn Channel No Channel
Corner Radius 3-5m
Crosswalk Type Stdnf;arzi?]\;esrse

Project 2020-64

Date 2020-10-31

Carling Ave at Booth St

SOUTH EAST WEST
0-2 8 8
Median > 2.4 m Median > 2.4 m No Median - 2.4 m
No left turn / Prohib. Protected No left turn / Prohib.

Permissive or yield

No right turn No right turn

control
RTOR prohibited RTOR prohibited RTOR allowed
No No No
No Right Turn No Right Turn No Channel
No Right Turn No Right Turn 3-5m
. Std transverse Std transverse
Raised crosswalk ) )
markings markings

NORTH
4
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

3-5m
Std transverse
markings

Bronson Ave at Powell Ave

SOUTH
4
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

3-5m
Std transverse
markings

EAST
3
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
Yes
No Channel

5-10m

Std transverse
markings

WEST
4
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
Yes
No Channel

3-5m
Std transverse
markings

Unlocked Rows for Replicating

Bronson Ave at Carling Ave / Glebe Ave

NORTH
5
No Median - 2.4 m

No left turn / Prohib.

No right turn

RTOR prohibited
No
No Right Turn

No Right Turn

Zebra stripe hi-vis
markings

SOUTH
6
No Median - 2.4 m

Permissive

Protected/
Permissive

RTOR allowed
No
No Channel

5-10m

Zebra stripe hi-vis
markings

EAST
0-2
No Median - 2.4 m

No left turn / Prohib.

Permissive or yield
control

RTOR allowed
Yes
No Channel

5-10m

Std transverse
markings

WEST
7
No Median - 2.4 m

Protected

Permissive or yield
control

RTOR allowed
Yes
No Channel

5-10m

Zebra stripe hi-vis
markings

Bronson Ave at Fifth Ave / Madawaska Dr

NORTH
5
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

3-5m

Zebra stripe hi-vis
markings

SOUTH
5
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

3-5m

Zebra stripe hi-vis
markings

EAST
4
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

3-5m

Zebra stripe hi-vis
markings

WEST
4
No Median - 2.4 m

No left turn / Prohib.

Permissive or yield
control

RTOR allowed
No
No Channel

3-5m
Std transverse
markings

PETSI Score 47

Cycle Length
Effective Walk Time

118 21 -2

55

55

73

57

66

24

96

18

42

42

58

63

Average Pedestrian Delay

Approach From NORTH

Mixed Traffic

Bicycle Lane Arrangement on Approach

Right Turn Lane Configuration <50m

Right Turning Speed <25 km/h

Left Turn Approach No lane crossed

Operating Speed > 50 to < 60 km/h

Average Signal Delay

<40 sec

Effective Corner Radius

Number of Receiving Lanes on Departure
from Intersection

EAST

Mixed Traffic

<50 m

<25 km/h

No lane crossed = 2 lanes crossed

=60 km/h =60 km/h

<20 sec

> 40 sec

No lane crossed

> 50 to < 60 km/h

No lane crossed

> 50 to < 60 km/h

No lane crossed

> 50 to < 60 km/h

No lane crossed

> 50 to < 60 km/h

<20 sec > 40 sec

> 40 sec

No lane crossed

> 50 to < 60 km/h

<40 sec

WEST

Mixed Traffic

>50m

<25 km/h

No lane crossed

=60 km/h

> 40 sec

No lane crossed

> 50 to < 60 km/h

No lane crossed

> 50 to < 60 km/h

No lane crossed

> 40 to < 50 km/h

<10 sec <20 sec

No lane crossed

> 40 to < 50 km/h




Appendix J

Synchro Intersection Worksheets — 2025 Future Total Conditions
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Appendix K

Synchro Intersection Worksheets — 2030 Future Total Conditions
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