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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 the 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 site plan application.

2 Existing and Planned Conditions

2.1 Proposed Development
The existing site, previously rezoned as Residential Fifth Density (R5B[2664] S421-h) and previously containing a
low-rise commercial building and surface parking lot, is proposed as being redeveloped with a nine-storey
residential building comprising 322 dwelling units. Access to underground parking comprising ten tenant vehicle
spaces, six visitor vehicle spaces, 322 bicycle spaces, and nine scooter or e-bike spaces is proposed via a full-
movement access onto Nelson Street. The development is anticipated to be built out in a single phase by 2024.

Figure 1 illustrates the Study Area Context. Figure 2 illustrates the proposed concept plan.
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Source: http://maps.ottawa.ca/geoOttawa/ Accessed: March 30, 2021
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2.2 Existing Conditions

2.2.1 Area Road Network

King Edward Avenue: King Edward Avenue is a City of Ottawa arterial road with a divided six-lane urban cross-
section to the north, and a divided four-lane urban cross-section to the south of Rideau Street, with sidewalks on
both sides of the road. North of Rideau Street, the southbound curb lane is a shared cycling/transit priority lane
during the PM peak period (3:30PM-5:30PM), and on-street parking is permitted on the west side of the road (no
stopping 7:00AM-9:00AM & 3:00PM-5:30PM) and on the east side of the road (no stopping 3:30PM-5:30PM to
the south and 7:00AM-9:00AM & 3:00PM-5:30PM to the north of York Street). The posted speed limit is 40 km/h,
the Ottawa Official Plan reserves a 40.0- metre right of way north of Rideau Street, and the measured right of way
is 20.0 metres south of Rideau Street. King Edward Avenue is a truck route.

Rideau Street: Rideau Street is a City of Ottawa arterial road with a four-lane urban cross-section with sidewalks
on both sides of the road. Within the study area, the outside lanes are designated for transit, taxis, and cyclists
during peak periods (7:00AM-9:00AM & 3:30-5:30PM) and on-street parking is permitted outside of these times.
The posted speed limit is 40 km/h and the Ottawa Official Plan reserves a 30.0-metre right of way to the west and
a 26.0-metre right of way to the east of King Edward Avenue. Rideau Street is a truck route.

Nelson Street: Nelson Street is a City of Ottawa local road with a two-lane urban cross-section with sidewalks on
both sides of the road. South of Rideau Street, Nelson Street is discontinuous with only bicycle and pedestrian
access permitted to Besserer Street. North of Rideau Street, on-street parking is permitted on the west side of the
road along the 152 Nelson Street frontage and is permitted on the east side of the road between the Loblaws’
truck access and Murray Street. On-street parking is also permitted on both sides of the road north of Murray
Street and on the west side of the road south of Besserer Street. The unposted speed limit is assumed to be 50
km/h and the measured right of way is 18.5 metres to the north of Rideau Street and varies between 18.5 metres
and 20.0 metres to the south of Rideau street.

Friel Street: Friel Street is a City of Ottawa local road with a two-lane urban cross-section with sidewalks on both
sides of the road. On-street parking is permitted on the east side of the road north of Rideau Street, in two bays
on the east side of the road between Rideau Street and Besserer Street, and on the west side of the road south of
Besserer Street. The unposted speed limit is assumed to be 50 km/h and the measured right of way is 20.0 metres.

York Street: York Street is a City of Ottawa local road with a divided four-lane urban cross-section west of King
Edward Avenue within the study area and with a two-lane urban cross-section to the east. Sidewalks are provided
on both sides of the road. The unposted speed limit is assumed to be 50 km/h and the measured right of way is
38.0 metres to the west and is 20.0 metres to the east of King Edward Avenue.

2.2.2 Existing Intersections
The key existing signalized area intersections within 400 metres of the site have been summarized below:

York Street at King Edward Avenue The intersection of York Street at King Edward Avenue is a signalized
intersection. The northbound approach consists of an auxiliary left-
turn lane, two through lanes, and a shared through/right-turn lane
and the southbound approach consists of two through lanes and a
shared through/right-turn lane that operates as a shared transit
priority through/auxiliary right-turn lane weekdays from 3:00PM-
5:30PM. The eastbound and westbound approaches each consist of a
right-turn lane. Northbound U-turns, southbound left turns, and
eastbound left turns and through movements are restricted and
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directional measures furthermore prevent left turns and through
movements on the eastbound approach.

York Street at Nelson Street The intersection of York Street at Nelson is an all-way stop-controlled
intersection. All approaches consist of a shared all-movements lane.
Northbound left-turns and westbound through movements are
restricted weekdays from 3:30PM-5:30PM, bicycles excepted.

Rideau Street at King Edward Avenue  The intersection of Rideau Street at King Edward Avenue is a
signalized intersection. The northbound approach consists of two
through lanes and an auxiliary right-turn lane, and the southbound
approach consists of an auxiliary left-turn lane, two through lanes,
and a right-turn lane. The eastbound approach consists of an auxiliary
left-turn lane, a through lane, and a shared through/right-turn lane
and the westbound approach consists of a through lane and a shared
through/right-turn lane. The curb lanes on the eastbound and
westbound approach operate as shared transit priority through/right-
turn lanes weekdays from 7:00AM-9:00AM and 3:30-5:30PM.
Northbound and westbound left turns are prohibited, and
southbound and westbound right turns on red are prohibited from
7:00AM-7:00PM.

Rideau Street at Nelson Street The intersection of Rideau Street at Nelson Street is a signalized
intersection. The northbound and southbound approaches each
consist of a shared all-movements lane. The eastbound and
westbound approaches each consist of an auxiliary left-turn lane, a
through lane, and a shared through/right-turn lane. The curb lanes on
the eastbound and westbound approach operate as shared transit
priority through/right-turn lanes weekdays from 7:00AM-9:00AM and
3:30-5:30PM. No turn restrictions were noted.

Rideau Street at Friel Street The intersection of Rideau Street at Friel Street is a signalized
intersection. The northbound and southbound approaches each
consist of a shared all-movements lane. The eastbound and
westbound approaches each consist of a shared left-turn/through
lane, and a shared through/right-turn lane. The curb lanes on the
eastbound and westbound approach operate as shared transit
priority through/right-turn lanes weekdays from 7:00AM-9:00AM and
3:30-5:30PM. Eastbound and westbound left turns are restricted from
7:00AM-9:00AM, bicycles excepted.

2.2.3 Existing Driveways

Within 200 metres of the site access, driveways to a rear parking lot for a hotel, to a mid-rise residential building,
to a paid parking lot and an auto garage, to single residences, and to a restaurant exist on the west side of Nelson
Street. Two driveways to parking lots for attached housing, a driveway to a grocery store loading area and one to
its underground parking exist on the east side of Nelson Street. South of Rideau Street, a driveway to a community
health centre is on the east side of Nelson Street, and driveways to a restaurant and to low-rise residential land
uses are present on the west side of the road.

: CIG/
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On Rideau Street, within 200 metres of the site access, driveways to a hotel, and to a convenience store are
present on the north side of the road, and driveways to a drug store, to detached commercial and restaurant land
uses, to rear parking for a commercial strip, are present as well as an inlet to a restaurant on the south side of the
road.

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 roadways. Cycling facilities include a curbed bike lane on
Cumberland Street between Besserer Street and George Street and a bike lane on Stewart Street and Wilbrod
Street.

St. Patrick Street, Murray Street, Stewart Street, Wilbrod Street, and Cumberland Street south of St. Andrew Street
are spine routes. York Street, Beausoleil Drive, Laurier Street, Cumberland Street north of St. Andrew Street and
Chapel Street are local routes. Stewart Street east of Cumberland Street, Wilbrod Street, and Cumberland Street
south of Stewart Street are cross-town bikeways, and Cumberland Street north of Guigues Avenue is a
neighbourhood bikeway.

Figure 3: Study Area Pedestrian Facilities

A

Pedestrian Crossovers
Pedestrian Network (existing)
Pedestrian Network (existing)
~— Existing Sidewalks and Paths
— Existing Multi-Use Pathway

Source: http://maps.ottawa.ca/geoOttawa/ Accessed: March 30, 2021
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Existing Cycling Network
— Bike Lane
= Path
Paved Shoulder
B Cycle Track
St =T Suggested Route
; Ultimate Cycling Network
~— Spine Route
Local Route
— Major Pathway

(@ Pathway Link
& Cross-Town Bikeways

[ b Cross-Town Bikeways
Neighbourhood Bikeways

Neighbourhood Bikeways

Source: http://maps.ottawa.ca/geoOttawa/ Accessed: March 30, 2021

Pedestrian and cyclist volumes included in study area intersection counts, presented in Section 2.2.7, have been
compiled and are illustrated in Figure 5 and Figure 6 respectively.
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2.2.5 Existing Transit

Within the study area, the route #56 travels along King Edward Avenue, and the routes #7, #12, #14, #15, #17,
and #18 travel along Rideau Street. The site lies just over 800 metres walking distance from the Rideau Station
LRT terminal. The frequency of these routes within proximity of the proposed site currently are:

e Route # 7 — 5-10 minute service during the peak periods, and 15-30 minute during the off-peak times
e Route # 12 — 15-minute service all day
e Route # 14 — 15-minute daytime service, 30-minute service after 7:00PM
e Route # 15 — 5-10 minute service during the peak periods, and 15-30 minute during the off-peak times

e Route # 17 — 30 minute service in the peak period/direction only

e Route # 18 — 15-minute service in the peak period/direction, 30-minute service all day
e Route # 56 — 15-minute service in the peak period/direction, 30-minute service during the peak period in

the off-peak direction

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

Bulb-outs on local roads intersecting Rideau Street, on-road speed limit messaging pavement markings on King
Edward Avenue, vehicular directional closures on York Street, and vehicle access closures on Nelson Street
constitute the primary traffic management measures within the study area.

G TRANSPORTATION
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2.2.7 Existing Peak Hour Travel Demand
Existing turning movement counts were acquired from the City of Ottawa for the existing Study Area intersection.

Table 1 summarizes the intersection count dates.

Intersection Count Date
York Street at King Edward Avenue Wednesday, September 21, 2016
York Street at Nelson Street Wednesday, September 21, 2016
Rideau Street at King Edward Avenue Tuesday, January 14, 2020
Rideau Street at Nelson Street Tuesday, January 14, 2020
Rideau Street at Friel Street Tuesday, May 9, 2017

Figure 9 illustrates the existing traffic counts, balanced along King Edward Avenue, and Table 2 summarizes the
existing intersection operations. Additionally, given the turn restrictions at the intersection of York Street and
Nelson Street were not in effect at the time of the traffic counts, these volumes have been removed along York
Street. 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. 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 LOS
EBR A
WBR A
York Street at King NBL A
Edward Avenue NBT/R A
Signalized SBT(/R)*t A
SBRt -
Overall A
EB A
York Street at WB A
Nelson Street NB A
Unsignalized SB A
Overall A
EBL A
EBT/R A
. WBT/R A
RI:;aguEsdt\:ve;tdat NBT B
Avenue NBR A
Signalized SBL D
SBT C
SBR A
Overall C
EBL A
EBT A
EBR A
Rideau Street at WBL A
Nelson Street WBT A
Signalized WBR A
NB A
SB A
Overall A
EBL/T A
EBR A
Rideau Street at WBL/T A
Friel Street WBR A
Signalized NB A
SB A
Overall A
Notes: Saturation flow rate of 1800 veh/h/lane
PHF = 0.90
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AM Peak Hour

v/C
0.03
0.03
0.19
0.19
0.48
0.39
0.05
0.11
0.08
0.04
0.48
0.10
0.45
0.61
0.28
0.84
0.72
0.36
0.71
0.15
0.34
0.01
0.01
0.31
0.11
0.01
0.38
0.34
0.36
0.09
0.36
0.01
0.12
0.05
0.30

Delay
0.0
0.1
1.4
9.9

13.0
11.2
7.4
7.8
7.4
7.5
7.6
43.0
9.1
31.8
40.5
2.2
68.5
33.6
12.6
33.4
8.5
9.0
0.0
6.7
7.3
1.9
0.0
16.2
8.6
5.1
0.5
10.4
0.0
16.2
17.6
7.6

Q (95*)
0.0
0.0
0.4
25.1
71.4

0.8
3.0
2.3
0.8
53.9
13.1
52.2
66.9
0.0
#78.0
108.1
35.8

10.9
47.1
0.0
mO0.5
30.6
3.1
0.0
20.9
11.3
0.3
50.9
0.0
10.2
5.7

LOS

>r>r>>>>>r>PE>>>>>P>>>P>O>P>0>rm>>oP>>>>>P>>>>>>

m = metered queue
# = queue exceeds storage or mid-block length
tPer Section 2.2.2, curb lane is a SBT/R during AM peak and a transit/right-turn lane during PM peak

PM Peak Hour

v/C
0.06
0.02
0.13
0.33
0.39
0.05
0.34
0.03
0.11
0.20
0.04
0.66
0.20
0.58
0.70
0.37
0.83
0.46
0.22
0.79
0.26
0.50
0.02
0.03
0.50
0.56
0.09
0.63
0.59
0.48
0.13
0.49
0.02
0.41
0.10
0.46

Delay
0.1
0.1
0.8
11.3
12.2
2.8
10.8
7.4
7.7
8.0
7.4
7.8
52.6
11.7
34.5
39.2
3.3
715
25.7
11.0
31.9
9.5
12.8
0.1
10.3
12.9
9.5
14.6
29.2
14.2
5.0
0.9
11.5
0.2
28.5
20.2
9.8

Q (95")
0.0
0.0
0.4
44.9
59.1
3.5
0.8
3.0
5.3
0.8
66.4
26.0
66.0
87.6
0.0

#61.2
65.4
21.2
12.8
70.8

0.0
ml.1l
39.8
8.7
6.2
#40.5

23.2
m1.0
72.2
0.3
27.8
9.1

During both the AM and PM peak hours, the study area intersections operate well as modelled. Extended queuing
is noted on the southbound left movement during both peak hours at the intersection of Rideau Street and King

Edward Avenue, and on the southbound movement at the intersection of Rideau Street and Nelson Street.

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 are 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, 2015-2019

Number %
Total Collisions 99 100%
Fatality 0 0%
Classification Non-Fatal Injury 25 25%
Property Damage Only 74 75%
Angled 21 21%
Rear end 16 16%
Initial Impact Sideswipe 17 17%
Type Turning Movement 17 17%
SMV Unattended 8 8%
SMV Other 16 16%
Other 4 4%
Dry 71 72%
Wet 16 16%
Road Surface Loose Snow 6 6%
Condition Slush 2 2%
Packed Snow 1 1%
Ice 3 3%
Pedestrian Involved 11 11%
Cyclists Involved 3 3%

Figure 10: Study Area Collision Records — Representation of 2015-2019

(5ceH
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Number %
Intersections / Segments 929 100%
York St @ King Edward Ave 14 14%
Rideau St @ Nelson St 23 23%
King Edward Ave NB between Clarence St & York St 3 3%
King Edward Ave NB between York St & Rideau St 10 10%
Nelson St between York St & Rideau St 11 11%
York St between Turn Lane & Nelson St 1 1%
Rideau St between King Edward Ave & Nelson St 27 27%
Rideau St between Nelson St & Friel St 10 10%

Within the study area, the intersection of Rideau Street at Nelson Street and the segments of Rideau Street
between King Edward Avenue and Nelson Street, and Nelson Street between York Street and Rideau Street are
noted to have experienced higher collisions than other locations. Table 5, Table 6, and Table 7 summarize the
collision types and conditions for each of the Rideau Street and Nelson Street intersection and the segments of
Rideau Street between King Edward Avenue and Nelson Street, and Nelson Street between York Street and Rideau
Street.

Number %
Total Collisions 23 100%
Fatality 0 0%
Classification Non-Fatal Injury 9 39%
Property Damage Only 14 61%
Angle 1 4%
Rear end 4 17%
Initial Impact Sideswipe 4 17%
Type Turning Movement 8 35%
SMV Other 5 22%
Other 1 4%
Dry 19 83%
e :
Slush 1 4%
Pedestrian Involved 5 22%
Cyclists Involved 2 9%

The Rideau Street at Nelson Street intersection had a total of 23 collisions during the 2015-2019 time period, with
14 involving property damage only and the remaining nine having non-fatal injuries. The collision types are most
represented by turning movement with eight collisions, followed by SMV (other) with five, four each as rear end
and sideswipe, and one each as angle and other. It is additionally noteworthy that five collisions involved
pedestrians. The City’s Cycling Safety Review of High-Volume Intersections (March 2020) completed a review of
this intersection for pedestrian and cycling-related observations and movements. The report suggested
improvements such as the reduction of the skew on the west leg crosswalk and of the north-south horizontal
offset, and the removal of the turn lanes for the inclusion of cycle tracks at the intersection, which may help
address a variety of collisions noted at this intersection. Weather conditions do not affect collisions at this location.
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Number %
Total Collisions 27 100%
Fatality 0 0%
Classification Non-Fatal Injury 8 30%
Property Damage Only 19 70%
Angle 13 48%
Initial Impact Sidesfwipe 3 11%
Type Turning Movement 5 19%
SMV Other 5 19%
Other 1 4%
Dry 21 78%
Road Surface Wet 3 11%
Condition Loose Snow 1 4%
Slush 1 4%
Ice 1 4%
Pedestrian Involved 1 4%
1 4%

Cyclists Involved

The segment of Rideau Street between King Edward Avenue and Nelson Street had a total of 27 collisions during
the 2015-2019 time period, with 19 involving property damage only and the remaining eight having non-fatal
injuries. The collision types are most represented by angle with 13 collisions, followed by turning movement and
SMV (other) with five each, sideswipe with three, and other with one. Angle and turning movement collisions may
be associated with the convenience store and hotel accesses on the north side of this segment of Rideau Street
and the combined drug store/music store access and the gas station access on the south side of the road. Weather

conditions do not affect collisions at this location.

Number %
Total Collisions 11 100%
Fatality 0 0%
Classification Non-Fatal Injury 0 0%
Property Damage Only 11 100%
Initial Impact A.ngle . 3 27%
Type Sideswipe 4 36%
SMV Unattended 4 36%
Dry 7 64%
Road Surface Wet 2 18%
Condition Loose Snow 1 9%
Packed Snow 1 9%
Pedestrian Involved 0 0%
0 0%

Cyclists Involved

The segment of Nelson Street between York Street and Rideau Street had a total of 11 collisions during the 2015-
2019 time period, with all 11 involving property damage only. The collision types are most represented by
sideswipe and SMV (unattended) with four collisions each, followed by angle with three collisions. SMV
(unattended) and sideswipe collisions may be influenced by on-street parking, and angle collisions may be
influenced by the private accesses on this segment of Nelson Street. Weather conditions do not affect collisions

at this location.
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2.3 Planned Conditions

2.3.1 Changes to the Area Transportation Network
The subject development is not within a CDP Area and no changes are listed within the Planned Construction
Projects portal.

Within the Transportation Master Plan, the Rapid Transit and Transit Priority (RTTP) Network’s Network Concept
diagram shows a continuous measures transit priority corridor along King Edward Avenue north of Rideau Street,
however it is not included in the Affordable Network. Both networks include a continuous measures transit priority
corridor along Rideau Street and an isolated measures transit priority corridor along Murray Street and St. Patrick
Street north of the study area.

2.3.2  Other Study Area Developments

261-277 King Edward Avenue, 260 Murray Street

The proposed development application includes a site plan for the construction of a mixed-use building comprising
23 residential dwelling units and 5,500 ft? of retail space. The expected build-out date is unknown, and the
development is anticipated to generate only a marginal traffic increase. (Novatech, 2016)

216 Murray Street

The proposed development application includes a zoning by-law amendment to permit the construction of an
eight-storey, 48-unit mixed-use supportive housing development. A memo is included with the application
addressing development design elements only. (WSP, 2021)

250 Besserer Street

The proposed development application includes a site plan for the construction of a residential building
comprising 99 units. The development is anticipated to be built out in 2021 and to generate 10 new AM and PM
peak hour two-way auto trips. (CGH, 2019)

110 York Street, 137 George Street

The proposed development application includes a zoning by-law amendment to permit the expansion of a
proposed hotel by 128 rooms. The development is anticipated to be built out in 2021 and to generate 31 new AM
and 36 new PM peak hour two-way auto trips. (Novatech, 2018)

141 George Street
The proposed development application includes a site plan for a temporary surface parking lot. No TIA is available
for this development.

3 Study Area and Time Periods

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

e York Street at:
o King Edward Avenue
o Nelson Street

e Rideau Street at:
o King Edward Avenue
o Nelson Street
o Friel Street

: CGQ
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The boundary road will be Nelson Street, and TRANS Screenline SL37, while not reviewed within this report, is
within proximity to the site along King Edward Avenue.

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 2024. As a result, the full build-out plus five years horizon year is 2029.

4 Exemption Review
Table 8 summarizes the exemptions for this TIA.

Module Element Explanation Exempt/Required
Design Review Component
4.1.2 Circulation Only required for site plans Required
4.1 Development and Access
Design 4.2.3 New Street Only required for plans of subdivision
Exempt
Networks
4.2.1 Parki Onl ired for site pl .
arking nly required for site plans Required
Supply
4.2 Parki i i i
arking 4.2.2 Spillover Only reguwed for site plans whfare parking .
. supply is 15% below unconstrained Required
Parking
demand
Network Impact Component
4.5 Transportation Not required for site plans expected to
Demand All Elements have fewer than 60 employees and/or Required
Management students on location at any given time
Only required when the development relies
4.6 Neighbourhood 4.6.1 Adjacent on local or collector streets for access and Required
Traffic Management  Neighbourhoods total volumes exceed ATM capacity q
thresholds

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

5 Development-Generated Travel Demand

5.1 Trip Generation and Mode Shares
This TIA has been prepared using the vehicle and person trip rates for the residential building using the TRANS
Trip Generation Study Report (2009). Table 9 summarizes the person trip rates for the proposed land use.

L Peak  Vehicle Trip  Person Tri
Dwelling Type and Use ea ehicle Trip erson Trip

Code Hour Rate Rates
High-rise Apartments 222 AM 0.24 0.65
& P (TRANS) PM 0.27 0.68
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Using the above Person Trip rates, the total person trip generation has been estimates. Table 10 below illustrates
the total person trip generation for the high-rise apartment dwelling type.

Land Use Units / AM Peak Hour PM Peak Hour
GFA In Out Total In Out Total
High-rise Apartments 322 50 159 209 136 83 219

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.

The development is proposing only ten vehicle spaces for tenants and six for visitors, thereby limiting the
opportunity for auto trips, but is also looking to convert up to four tenant spaces to carshare spaces, is including
nine scooter or e-bike spaces, and is proposing secure bicycle parking at one space per unit as
Transportation Demand Management (TDM) measures. The development is also situated approximately 120
metres walk from Rideau Street which has a high density of supportive land uses, including a large grocery store
at the corner of Rideau Street and Nelson Street, and continuous lanes transit priority connecting to Rideau Station
on the Confederation LRT line which is additionally 900 metres-walk from the development. Given the foregoing,
a unique mode share breakdown is additionally presented for the development. Table 11 summarizes these modal
shares.

Travel Mode Ottawa Inner Ottawa Inner Ottawa Inner Proposed Site
(average) (AM (PM to/within) Shares
from/within)
Auto Driver 40% 35% 35% 10%
Auto Passenger 10% 10% 10% 10%
Transit 25% 20% 20% 35%
Cycling 5% 5% 5% 5%
Walking 20% 30% 30% 40%
Total 100% 100% 100% 100%

Using the above Proposed Site mode share targets for the subject development and the person trip rates the
person trips by mode have been projected. Table 12 summarizes the trip generation by mode.

AM Peak Hour PM Peak Hour
Travel Mode Mode Share

In Out Total In Out Total
Auto Driver 10% 5 16 21 14 8 22
Auto Passenger 10% 5 16 21 14 8 22
Transit 35% 18 56 73 48 29 77
Cycling 5% 3 8 10 7 4 11
Walking 40% 20 64 84 54 33 88
Total 100% 50 159 209 136 83 219

As shown above, 21 AM and 22 PM new peak hour two-way vehicle trips are projected as a result of the proposed
development.
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5.2 Trip Distribution

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

To/From Residential % of Trips Inbound Via Outbound Via
North 10% King Edward Ave King Edward Ave
25% Rideau St(W),
15% Rideau St (E)

East 10% Rideau St Rideau St
10% King Edward Ave (S),
30% Rideau St
Total 100% - -

South 40% King Edward Ave

West 40% Rideau St

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 11 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 projects listed are expected to occur
within the TIA horizons or to have any notable impact on the study area traffic volumes and travel patterns.

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.

Street Direction Growth % from 2011 to 2031 Direction Growth % from 2011 to Existing
Eastbound Westbound Eastbound Westbound
Rideau St 0.61% 0.50% -5.63% -4.49%
Northbound Southbound Northbound Southbound
King Edward Ave 0.16% 0.53% -3.29% -5.65%

A review of the 2011 and 2031 TRANS model horizons anticipated that a slight increase in network volumes would
be observed in the area. Noting discrepancy from these forecasted trends through the examination of the existing
volumes, it was concluded that a comparison of the existing volumes to the TRANS 2011 horizon was required to
determine the extent of the historic trends. The last columns of Table 14 summarize this growth, showing a
significant decrease in volumes on the study area arterials. As such, no background growth will be applied to the
study area roadways.

6.3 Other Developments
As the only active files with TIAs and non-negligible traffic generation within the study area, the background
developments explicitly considered in the background conditions (Section 6.2) include:

e 250 Besserer Street
e 110 York Street, 137 George Street

Both of these developments are anticipated to be completed prior to 2024 and are included in the background
volumes in Section 7.1. The background development volumes within the study area have been provided in
Appendix F.

7 Demand Rationalization

7.1 2024 and 2029 Future Background Operations

Figure 12 illustrates the 2024 and 2029 background volumes and Table 15 summarizes the 2024 and 2029
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 2024 and 2029 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%)
EBR A 0.03 0.0 0.0 A 0.05 0.1 0.0
WBR A 0.03 0.1 0.0 A 0.02 0.1 0.0
York Street at King NBL A 0.17 1.1 0.4 A 0.11 0.7 0.3
Edward Avenue NBT/R A 0.18 9.8 22.7 A 0.30 11.0 39.9
Signalized SBT(/R)t A 0.43 12.4 62.4 A 0.36 11.8 52.4
SBR* - - - - A 0.04 2.6 3.1
Overall A 0.35 10.7 - A 0.28 10.1 -
EB A 0.04 7.3 0.8 A 0.03 7.3 0.8
York Street at WB A 0.10 7.8 2.3 A 0.10 7.6 2.3
Nelson Street NB A 0.07 7.4 1.5 A 0.18 7.8 4.5
Unsignalized SB A 0.04 7.4 0.8 A 0.03 7.4 0.8
Overall A - 7.5 - A - 7.7 -
CGH Page 19
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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 A 0.44 41.8 49.2 A 0.59 49.6 60.0
EBT/R A 0.09 9.0 11.8 A 0.18 115 23.4
. WBT/R A 0.43 31.3 48.8 A 0.54 33.6 61.3
Rideau Street at NBT A 0.56 39.3 61.0 B 0.63 37.4 78.7
K"l\gvi‘:“::’:rd NBR A 0.25 1.9 0.0 A 0.34 2.8 0.0
. . SBL C 0.74 55.3 #63.0 B 0.70 54.7 #48.4
Signalized
SBT B 0.66 32.0 97.7 A 0.43 25.1 60.2
SBR A 0.33 12.3 32.8 A 0.21 10.9 19.8
Overall B 0.65 314 - B 0.70 29.9 -
EBL A 0.12 8.1 9.6 A 0.22 8.9 11.7
EBT A 0.31 8.7 42.2 A 0.45 115 62.5
EBR A 0.01 0.0 0.0 A 0.02 0.1 0.0
Rideau Street at WBL A 0.01 6.7 mO0.6 A 0.02 10.1 m1.0
Nelson Street WBT A 0.30 7.2 29.0 A 0.48 12.6 37.4
Signalized WBR A 0.10 2.0 3.0 A 0.50 8.0 7.6
NB A 0.01 0.0 0.0 A 0.08 15.1 5.9
SB A 0.35 15.9 19.3 A 0.57 25.6 34.5
Overall A 0.31 8.4 - A 0.50 13.0 -
EBL/T A 0.33 4.8 9.6 A 0.44 4.8 21.1
EBR A 0.08 0.5 0.2 A 0.12 0.8 mO0.8
Rideau Street at WBL/T A 0.33 10.2 47.3 A 0.46 11.0 66.1
Friel Street WBR A 0.01 0.0 0.0 A 0.02 0.1 0.1
Signalized NB A 0.11 16.0 9.5 A 0.37 27.1 25.4
SB A 0.04 174 5.5 A 0.09 20.1 8.4
Overall A 0.28 7.5 - A 0.43 9.3 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =1.00 # = queue exceeds storage or mid-block length

tPer Section 2.2.2, curb lane is a SBT/R during AM peak and a transit/right-turn lane during PM peak

During both the AM and PM peak hours, the study area intersections operate well and similarly to existing
conditions. No capacity issues are noted.

7.2  Modal Share Sensitivity and Demand Rationalization Conclusions

Given that no capacity constraints have been identified within the study area, increases in site-generated traffic
from forecasted through failure to meet the target mode shares are not anticipated to have to impact the study
area intersections. Therefore, no rationalization for adjusted demand is required for this TIA.

8 Development Design

8.1 Design for Sustainable Modes

The proposed development is a residential building with the main entrance and parking garage entrance located
on the Nelson Street frontage. A hard surface connection is proposed from the main entrance to the sidewalk on
Nelson Street. Bicycles are proposed as accessing the parking garage ramp to three secure bicycle storage rooms
on the parking level.

8.2 Circulation and Access
Garbage collection is proposed as taking place on Nelson Street, and emergency services are proposed as
accessing the site via the Nelson Street frontage, without circulating the site parking facilities via the ramp.
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9 Parking

9.1 Parking Supply

The site proposes ten vehicle parking spaces for residents, six vehicle parking spaces for guests, and 322 bicycle
parking spaces, all located below ground. The site additionally proposes the inclusion of nine scooter or e-bike
spaces and the potential for up to four carshare spaces, each below ground.

From the zoning by-law, the required parking for the proposed site is 140 vehicle spaces for tenants, 30 vehicle
spaces for visitors and 161 bicycle spaces.

The proposed parking is under the by-law requirement of 140 and the reduced parking spaces will serve as a TDM
measure for the site.

9.2 Spillover Parking

As the proposed parking provision is more than 15% below that prescribed by the by-law, spillover parking should
be considered. The zoning by-law prescribes 140 parking spaces for tenants and the site plan proposes 10 spaces
for tenants, leaving 130 spaces fewer than otherwise required.

9.2.1 Site Design and Tenant Factors

A number of mitigating factors are present within the proposed development, however, chief among them will be
the composition of the tenancy, and the marketing of units as not to have access to parking. Another mitigating
factor includes the site’s context of being 120 metres-walk from Rideau Street, which includes a transit priority
corridor and a high density of supportive land uses. Rideau Station on the Confederation LRT line is 900 metres-
walk from the building entrance.

The building is marketed to prospective tenants who work in the market, attend school nearby, or generally have
an urban lifestyle. Furthermore, making these prospective tenants aware that they will have no parking space
early in the process of engagement will select for tenants who do not require regular use of a car, especially given
the availability of scooter and e-bike parking, the potential for carshare onsite, and the proximity to transit. Only
a minority of prospective tenants with vehicles might proceed to lease a unit with no access to parking and,
coupled with the low rate of personal auto access, the resultant overall potential for spillover parking will be low.

9.2.2 Local Area Parking Studies

Notwithstanding the site and tenant factors reducing the likelihood of spill over parking, a review the adjacent
parking conditions and area parking studies was completed to gain an understanding of the residual capacity in
the area. It is noted that no parking surveys could be completed during the current pandemic and a desktop review
was completed.

On-street parking on Nelson Street, York Street east of Nelson Street, is restricted to one hour, and York Street is
within a parking permitting area. On-street parking on York Street west of Nelson Street is restricted to two hours.
On-street parking on King Edward Avenue is restricted to one hour on the east side with no stopping during the
weekday PM peak period, and to three hours on the west side with no stopping during both weekday peak periods.
On-street parking on Rideau Street is restricted to two hours, with no stopping during the weekday peak periods.
Three-hour on-street parking is permitted on Murray Street east of King Edward Avenue.

The parking restrictions for all but Murray Street are considered to discourage their use as spillover parking for
the site users. Furthermore, within the immediate site context, private paid off-street parking is available to the
public within the Loblaws grocer across the street from the site, and within a surface lot that shares the north and
much of the west property lines of the building.
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No local area parking studies are available for the immediate project area but are available for several areas within
400 metres-walk of the site. The ByWard Market Local Area Parking Study (LAPS) was completed in 2011 for an
area north of George Street and west of King Edward Avenue, and the Downtown Rideau Local Area Parking Study
(LAPS) was completed in 2011 for an area south of George Street and west of King Edward Avenue. The Downtown
Rideau LAPS found an average occupancy rate of 57%, a peak occupancy rate of 77%, and an average duration of
2.9 hours within its study area, notably with a peak on-street parking occupancy rate of over 100%. The Byward
Market LAPS found an average occupancy rate of 61%, a peak occupancy rate of 84%, and an average duration of
3.0 hours within its study area, notably with a peak on-street parking occupancy rate of over 91%. Some residual
parking capacity may be available to site-generated autos in the off-street parking facilities in these study areas.

Should the adjacent community remain concerned with the potential spillover parking, it is recommended through
the public consultation process that further permitting areas can be created to assist in area enforcement or
signed parking be modified to further restrict parking beyond the existing stipulations. It should be noted,
however, that these measures are not without impact on the residents of the concerned community and should
be considered when discussing with City Staff and the Ward Councillor.

10 Boundary Street Design

Table 16 summarizes the MMLOS analysis for the boundary streets of Nelson Street. 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” as the segment of Nelson Street analyzed is within this distance
of York Street Public School. The MMLOS worksheets has been provided in Appendix H.

Seement Pedestrian LOS Bicycle LOS Transit LOS Truck LOS
& PLOS Target BLOS Target TLOS Target TrLOS Target
Nelson Street C A D D - - - -

Nelson Street does not meet the pedestrian LOS targets given the high target set by the policy area of being within
300 metres of a school. To meet this target, a boulevard of 0.5-to-2.0 metres would need to be introduced within
the cross-section. Given the relatively short site frontage of approximately 18.5 metres and the context of the
existing facilities, implementing this treatment would be considered inappropriate and the existing facilities are
considered adequate.

11 Access Intersections Design

11.1 Location and Design of Access

The development proposes access to Nelson Street via a full-moves two-way access. The two-way access is
proposed being approximately 6.5 metres-wide and proposes a cycle-friendly 6% grade on the ramp. The
westbound lane is proposed as being separated from the adjacent property line by approximately 20 centimetres.

From the private approach by-law, a setback of three metres from an adjacent property line is required, for which
an exemption would be required.

11.2 Intersection Control
The site access is proposed as being stop-controlled on its approach with Nelson Street operating under free-flow
conditions.
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11.3 Access Intersection Design

11.3.1 2024 and 2029 Future Total Access Intersection Operations

The 2024 and 2029 future total intersection volumes are illustrated in Figure 13 and the access intersection
operations are summarized below in Table 17. The level of service is based on HCM average delay for unsignalized
intersections. The synchro worksheets have been provided in Appendix I.
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Intersection Lane AM Peak Hour PM Peak Hour
LOS v/C Delay Q (95™) LOS v/C Delay Q (95%™)
Site A nd EBL/R A 0.02 8.9 0.8 A 0.01 8.7 0.0
fte Access a NBL/T A 0.00 7.4 0.0 A 0.01 7.4 0.0
Nelson Street
. . SBT/R - - - - - - - -
Signalized
Overall A - 1.0 - A - 0.6 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =1.00 # = queue exceeds storage or mid-block length

The access intersection at the 2024 and 2029 future total horizon operates well. No capacity issues are noted.

11.3.2 Access Intersection MMLOS

As the access intersection is not signalized, no access intersection MMLOS analysis has been conducted.
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11.3.3 Recommended Design Elements
The site would require an exemption to the private approach by-law based upon the distance from the driveway
to the adjacent property line.

12 Transportation Demand Management

12.1 Context for TDM

The mode shares used within the TIA represent a shift from auto modes to transit and walking modes. Given the
characteristics of the residents discussed within Section 5.1, the modal shares are likely to be achieved and strong
supporting TDM measures should be provided to ensure this outcome.

The subject site is not within a design priority area and no age restrictions are noted. The total bedroom count
within the development is 386 across 290 bachelor or on-bedroom units and 32 three bedroom units.

12.2 Need and Opportunity

The subject site has been assumed to rely predominantly on active modes and transit based upon the proximity
to supportive land uses and high order transit. The increase in these sustainable modes was additionally arrived
at by the composition of the tenancy having a low level of access to personal auto travel. The study area
intersections are anticipated to have residual capacity and the increase in sustainable modes is considered
achievable.

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

e Display area walking, cycling, and transit maps with route schedules

e Provide a multimodal travel option information package to new residents

e Provide a permanent bicycle repair station adjacent to secure bicycle parking area

e Contract with provider to install on-site bikeshare (or other micromobility, e.g. scooter) station

e Contract with provider to install on-site carshare vehicles and promote their use by residents

e Inclusion of a 1-year Presto card for first time new 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 purchase or rental cost

13 Neighbourhood Traffic Management

The proposed development will connect to the arterial road network at Rideau Street via Nelson Street (a local
road) and King Edward Avenue via Nelson Street and York Street (a local road) except during the PM peak hour
where the outbound link is broken by turn restrictions. The TIA guidelines outline a volume threshold for road
classifications for local roads of 120 vehicles per peak hour, which from City guidance are to be interpreted as
two-way volumes.

Projected two-way volumes at the existing and 2024 and 2029 future background horizons on York Street east of
King Edward Street are 37 vehicles in the AM peak hour and 27 vehicles in the PM peak hour. The site is anticipated
to add two vehicles to this roadway in the AM peak hour and one vehicle in the PM peak hour. York Street is
anticipated to be below and remain below the local road classification thresholds with the addition of site traffic.
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Existing two-way volumes and projected two-way volumes at the 2024 and 2029 future background horizons on
Nelson Street north of Rideau Street are 243 in the AM peak hour and 410 during the PM peak hour. The site is
anticipated to add 19 two-way vehicles to this section of roadway during the AM peak hour (approximately 7% of
the total volumes) and 22 two-way vehicles in the PM peak hour (approximately 5% of the total volumes).

The thresholds for roadway classification from the TIA guidelines are too low when considered as two-way
volumes and are even typically too low when considered as one-way volumes when compared to the City’s
inventory of roads by their existing classifications. One-way volumes on Nelson Street, for example, are between
one-and-a-half to two times the thresholds for local road classification considered to be two-way volumes. Given
the high existing volumes and the low volumes for the projected site traffic, no change to the function or
classification of Nelson Street is anticipated from the addition of site traffic.

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 18 summarizes the transit trip generation.

Travel Mode Mode Share AM Peak Period PM Peak Period
In Out Total In Out Total
H 0,
Transit 35% 18 56 73 48 29 77

The proposed development is anticipated to generate an additional 73 AM peak hour transit trips and 77 PM peak
hour transit trips. Of these trips, 56 outbound AM trips and 48 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 trips break down to six trips to each the north and east, and 22 trips to each the
south and west. Site-generated inbound PM trips break down to five trips from each the north and east, and 19
trips from each the south and west.

Given the frequency of the area routes, northbound and eastbound routes should accommodate these additional
trips without service changes. Trips bound for the south and west, or for the university, would be accommodated
largely by the LRT, by the six routes that connect to Rideau Station, or by a combination of these, where given the
number and frequencies of these routes, is not anticipated to require changes in existing service. The route #56
may be especially impacted by increases in ridership, however, and increases in ridership from site-generated
trips may require the substitution of a higher capacity bus (i.e. an articulated bus in place of a standard bus) or
possibly two per peak hour, depending on favourability of this route over the others.

14.2 Transit Priority
The site does not propose a driveway onto the Rideau Street transit priority corridor. No delays or other impacts
from site turning movements are anticipated to affect transit priority or transit level of service.

15 Network Intersection Design

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

15.2.1 2024 and 2029 Future Total Network Intersection Operations

The 2024 and 2029 future total network intersection operations are summarized below in Table 19. 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 I.

Intersection Lane AM Peak Hour PM Peak Hour
LOS v/C Delay Q(95%) LOS v/C Delay Q(95%)
EBR A 0.03 0.0 0.0 A 0.05 0.1 0.0
WBR A 0.03 0.1 0.0 A 0.02 0.1 0.0
York Street at King NBL A 0.17 1.1 0.4 A 0.12 0.8 0.3
Edward Avenue NBT/R A 0.18 9.8 22.7 A 0.30 11.0 40.0
Signalized SBT(/R)t A 0.43 124 62.4 A 0.36 11.8 52.6
SBR* - - - - A 0.04 2.6 3.1
Overall A 0.35 10.7 - A 0.28 10.1 -
EB A 0.08 7.4 1.5 A 0.18 7.8 4.5
York Street at WB A 0.04 7.3 0.8 A 0.03 7.3 0.8
Nelson Street NB A 0.10 7.8 2.3 A 0.10 7.6 2.3
Unsignalized SB A 0.04 7.4 0.8 A 0.03 7.4 0.8
Overall A - 7.5 - A - 7.7 -
EBL A 0.44 41.8 49.2 A 0.59 49.6 60.0
EBT/R A 0.09 9.1 12.0 A 0.19 115 23.6
. WBT/R A 0.43 31.5 50.1 A 0.55 33.7 62.2
Rideau Street at NBT A 0.56 39.3 61.0 B 0.63 37.4 78.8
K"l\gvz:‘:’:'d NBR A 0.26 1.9 0.0 A 0.37 3.3 0.0
, . SBL C 0.74 55.6 #63.5 C 0.71 55.5 #49.4
Signalized
SBT B 0.66 32.0 97.7 A 0.43 25.1 60.2
SBR A 0.33 12.3 32.8 A 0.21 11.0 19.8
Overall B 0.65 314 - C 0.71 29.9 -
EBL A 0.16 8.6 10.6 A 0.27 9.5 13.1
EBT A 0.34 9.2 42.2 A 0.45 11.5 62.5
EBR A 0.01 0.0 0.0 A 0.02 0.1 0.0
Rideau Street at WBL A 0.01 6.7 mO0.6 A 0.02 10.1 m1.0
Nelson Street WBT A 0.32 7.7 29.0 A 0.48 12.6 37.4
Signalized WBR A 0.10 2.1 3.0 A 0.53 8.9 7.7
NB A 0.01 0.0 0.0 A 0.08 15.1 5.9
SB A 0.38 15.7 20.7 B 0.61 27.8 37.1
Overall A 0.32 8.9 - A 0.52 13.4 -
EBL/T A 0.33 4.9 10.1 A 0.44 4.8 21.4
EBR A 0.09 0.5 0.3 A 0.12 0.8 m0.7
Rideau Street at WBL/T A 0.34 10.2 47.3 A 0.46 11.0 66.3
Friel Street WBR A 0.01 0.0 0.0 A 0.02 0.1 0.1
Signalized NB A 0.11 16.0 9.5 A 0.37 27.1 255
SB A 0.04 174 5.5 A 0.09 20.1 8.4
Overall A 0.28 7.5 - A 0.43 9.3 -
Notes: Saturation flow rate of 1800 veh/h/lane m = metered queue
PHF =1.00 # = queue exceeds storage or mid-block length

tPer Section 2.2.2, curb lane is a SBT/R during AM peak and a transit/right-turn lane during PM peak
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During both the AM and PM peak hours, the study area intersections at the 2024 and 2029 future total horizon
operate well and similarly to 2024 and 2029 future background conditions. No new capacity issues are noted.

15.2.2 Network Intersection MMLOS

Table 20 summarizes the MMLOS analysis for the network intersections of York Street at King Edward Avenue and
Rideau Street at King Edward Avenue, Rideau Street at Nelson Street, and Rideau Street at Friel Street. The existing
and future conditions for the intersections will be the same and are considered in one row. The intersection
analysis is based on the land use designation “Central Area” for the intersections of York Street at King Edward
Avenue and Rideau Street at King Edward Avenue, and on the policy area of “Within 300m of a school” for the
intersections of Rideau Street at Nelson Street and Rideau Street at Friel Street, as each are within this distance
of York Street Public School. The MMLOS worksheets has been provided in Appendix H.

Pedestrian LOS Bicycle LOS Transit LOS Truck LOS Auto LOS

Intersecti
ntersection PLOS Target BLOS Target TLOS Target TrlOS Target ALOS Target

York Street at King

Edward Avenue F A F B ¢ D i i B E
Rideau Street at King
Edward Avenue F A F D E ¢ A D ¢ E
Rideau Street at E A E D C C i i B c
Nelson Street
Rideau Street at Friel A E b C c i i A c

Street

The MMLOS targets will not be met for the pedestrian and bicycle LOS at all study area intersections, and transit
LOS at the intersection of Rideau Street and King Edward Avenue.

To meet pedestrian LOS targets, the maximum crossing distance on all pedestrian crossings would need to be
reduced to two lane-widths.

Bicycle LOS is limited by the mixed-flow left-turn conditions and would require two-stage left turns or bike boxes
on all approaches that permit left turns. Bicycle LOS is also limited by the mixed-flow right-turn conditions at the
intersection of Rideau Street and King Edward Avenue, and would require separated facilities on the north and
southbound approaches on King Edward Avenue.

Transit LOS at the intersection of Rideau Street and King Edward Avenue is limited by delays on the northbound,
southbound and westbound approaches, which would need to be below 20 seconds to meet targets.

15.2.3 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 322 apartment units

o Accesses will be provided to Nelson Street via a full-moves access

e The development is proposed to be completed as a single phase by 2024
e The Trip Generation and Safety triggers were met for the TIA Screening
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This report supports a site plan application

Existing Conditions

King Edward Avenue and Rideau Street are arterial roads in the study area

Sidewalks are provided on both sides of the study area roadways, a curbed bike lane is on Cumberland
Street and bike lanes are on Stewart Street and Wilbrod Street

St. Patrick Street, Murray Street, Stewart Street, Wilbrod Street, and Cumberland Street south of St.
Andrew Street are spine routes. York Street, Beausoleil Drive, Laurier Street, Cumberland Street north of
St. Andrew Street and Chapel Street are local routes. Stewart Street east of Cumberland Street, Wilbrod
Street, and Cumberland Street south of Stewart Street are cross-town bikeways, and Cumberland Street
north of Guigues Avenue is a neighbourhood bikeway

The high volumes roadways have produced a high number of collisions at the study area intersections,
primarily at the Rideau Street at Nelson Street intersection, and on Rideau Street between King Edward
Avenue and Nelson Street

The collisions are predominantly SMV other, rear end, and sideswipe indicating that they are a result of
congestion

Collisions on Rideau Street between King Edward Avenue and Nelson Street were largely angle collisions,
likely influenced by the private accesses onto the roadway

Some queueing is noted on the southbound left movement at the Rideau Street at King Edward Avenue
intersection, but the study area intersections generally operate well

Development Generated Travel Demand

The proposed development is forecasted produce 209 two-way people trips during the AM peak hour and
219 two-way people trips during the PM peak hour

Of the forecasted people trips, 21 two-way trips will be vehicle trips during the AM peak hour and 22 two-
way trips will be vehicle trips during the PM peak hour based on a 10% auto mode share target

Of the forecasted auto trips, 10% are anticipated to travel each north and east, and 40% to travel each
west and south

Background Conditions

Through examining historical trends for the study area roadways, no growth was identified in or applied
to the network

The background developments were explicitly included in the background conditions

All study area intersections will operate similarly to the existing conditions

Development Design

Parking

@i

The bike and auto parking areas are to be located underground

Pedestrian connections will be made from the building entrance to Nelson Street

Emergency vehicles and garbage collection vehicles are anticipated to access the Nelson Street frontage,
and not to circulate the site

Ten vehicle spaces for residents, six for visitors are proposed, along with 322 bicycle spaces, nine scooter
or e-bike spaces, and potentially up to four carshare spaces
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Required tenant parking from the zoning by-law is not being met

Mitigating factors such as the site context and access to transit and marketing the units as not having
access to parking would select for tenants who do not rely on personal auto travel

Off-street parking availability has been demonstrated within 400 metres-walk of the site, off-street private
paid parking is available in close proximity to the site, and signed on-street parking in the neighbourhood
is generally restricted to one or two hours

Spillover parking is not anticipated to be an issue, but local residents can request permitting areas or
further time restrictions to area parking if desirable

Boundary Street Design

Access

NTM

Transit

@i

The boundary streets will not meet the high pedestrian LOS targets for being within 300 metres of a school
To meet targets, a boulevard would have to be introduced along the site’s limited frontage which would
be inconsistent with area facilities which are generally considered adequate, thus no improvements are
recommended as part of this study

Intersections Design

A full-moves two-way access with a 6% grade accessing the underground, is proposed along the northern
property line of the site’s Nelson Street frontage

The separation from the property line does not meet minimums from the private approach by-law

The access intersection is assumed to be stop-controlled on the minor approach of the site driveway, with
Nelson Street operating under free flow conditions

An exemption will need to be sought for the separation from the adjacent property line

To further support the reduced parking beyond the inherent function and context of the development,
supportive TDM measures should be included as part of the development

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

Display area walking, cycling, and transit maps with route schedules

Provide a multimodal travel option information package to new residents

Provide a permanent bicycle repair station adjacent to secure bicycle parking area

Contract with provider to install on-site bikeshare (or other micromobility, e.g. scooter) station
Contract with provider to install on-site carshare vehicles and promote their use by residents
Inclusion of a 1-year 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 purchase or rental costs

o O 0O O O O

York Street is anticipated to be below NTM thresholds for local roads, and Nelson Street is between three
and four times over the threshold for local roads, where site-generated traffic would comprise roughly 5-
7% of the overall volumes at build-out

No change to the classification of the study area local roadways is resultant from development traffic

Fifty-six outbound AM transit trips and 48 inbound PM transit trips are anticipated from the development
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The O-Train Line 1 and the Rideau Street routes should be able to accommodate increases in ridership
generated by the site without service changes, the route #56 may require increases service, potentially
on the order of the substitution of one or two higher capacity buses per peak hour

Transit priority is not anticipated to be affected by the development either via newly proposed driveways
or from turning movements on the priority corridor

Network Intersection Design

Generally, the network intersections will operate similarly to the background conditions with the addition
of site traffic

The MMLOS targets will not be met for the pedestrian and cycling LOS at all study area intersections, and
transit LOS at the intersection of Rideau Street at King Edward Avenue

Pedestrian LOS targets cannot be met without reducing all study area crossings to two lane-widths and
cycling LOS targets require left-turn configurations out of mixed flow for all permitted left turn movements
and separated facilities for the northbound and southbound approaches at the intersection of Rideau
Street at King Edward Avenue

Transit LOS would require reduction in delay on the northbound southbound and westbound approaches
at the intersection of Rideau Street at King Edward Avenue

17 Conclusion

It is recommended that, from a transportation perspective, the proposed development applications proceed.
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C G H 13 Markham Avenue
1 TRANSPORTATION Ottawa ON K2G 371

City of Ottawa 2017 TIA Guidelines Date: 13-Oct-20
Step 1 - Screening Form Project Number: 2020-88
Project Reference: 112 Nelson

1.1 Description of Proposed Development

Municipal Address 112 Nelson Street

L-shaped parcel fronting Nelson Street between
Rideau Street and York Street

Description of Location

Land Use Classification R5 application approved 2018-07-11
Development Size 320 residential dwelling units
Accesses One onto Nelson St

Phase of Development Single

Buildout Year 2024

TIA Requirement | Full TIA Required
Land Use Type Townhomes or apartments
Development Size 320 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

No
Development (TOD) zone?
Location Trigger No
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? No
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 No

the boundary streets within 500 m of the development?
Does the development include a drive-thru facility? No
Safety Trigger Yes
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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. | 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. | 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. | 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. | am either a licensed! or registered? professional in good standing, whose field of
expertise [check ' appropriate field(s)] is either transportation engineering v or

transportation planning O.

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



Dated at __ Ottawa this__ 20 day of September

(City)

Name: Andrew Harte

(Please Print)

Professional Title: Professional Engineer

, 2018.

L By
Signature of Indiv%w%é that’s/he meets the above four criteria

Office Contact Information (Please Print)

Address: 13 Markham Avenue

City / Postal Code: Ottawa / K2G 371

Telephone / Extension: (613) 697-3797

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

TIS REPORTS-PreQualification Letter/rc




Appendix B

Turning Movement Counts
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Appendix C

Synchro Intersection Worksheets — Existing Conditions

(5ceH



¢ obed i | obed i
uoepodsuel | HH 12027150 uoepodsuel | HH 1202-74-50

G/ :9]okD [eunjeN

uaI9 JO eIS ‘LGS 9 Pue TLEN:Z 8seyd o} psousiejey] (%6.) 66 18SHO
0c). ‘ybue 8jkd pajenioy

021 :ybuaT 8pAY

Kiewwng uonoasisiu|

8¥0 610 610 €00 €00 oljey 9/ paonpay
0 0 0 0 0 ujonpay nmo mmm‘_oyw
0 0 0 0 0 upnpay de xoeqids
0 0 0 0 0 ujpnpey deg uojeniels
106 816C €19 9/S L6Vl (ydn) Ayoede) aseg
038 () ybusT Aeg uiny

80EL  18lT (w) 3s1Q jur [euselu]
viL VST t0 00 00 (W) g6 wbus enang
909  ¥6l 20 00 00 (W) og wbus ananp
g v S07 yoeouddy
0¢l 3] Kejo yoeouddy
El v v v v SO
0el 66 ¥l 10 00 fejeq fe1oL
00 00 00 00 00 Aejag snenp
0el 66 7l 10 00 fejeq josuoQ
80 6,0 6L0 €00 €00 ofey o/
790 290 680 820 00} oney 0/6 pajenjoy
YL TYL  ¥90L 0€E 002 (s) usai9 Joy3 1oy
0L 0F 56 56 (u#) siled uetnsapad
08 08 08 08 (s) e juoq yseld
08l 08 06 06 (s) swiL e
XeN-Q XepN-Q BUON BUON PO\ |[ed8Y
0¢  0¢ 0¢  0¢ (s) uoisuex3 sp1yeA
¢ezundo BeT-pea

Be/pea

09 09 89 89 (s) owiy 3507 [ejoL
00 00 00 00 () 3snfpy auwi| 3507
0e  0€ ge  ge (s) suiL pay-y
0¢ 0e €t €t (s) owiL mojjoA
TyL TyL  0ee  0%€e (s) usaig Wnwixep

%899 %899 %CEE %L EE
¢08 708 86 86E
0c¢ 02€ 866 86
0oL 00 00L 00

9SEyd Yiums

9 14 8 8 aseyd Jojoejeq

4 8 2al4 saseyd papiwiad

70 9 4 8 S8seyd pejosjold

b « VYN VYN Jd+wd  wisgd  8dl4 adA) uin]

MIOA § PIemp3 Buly :,  :seseud pue syds g6eL 89S 6LL L 8y (uda) moj4 dnoig aueq

oizk 06y L0} Gl (34 (ydn) awnjoA ainn4

61 (uw) potiad siskfeuy olzL 06y 0L Sl (5% (4dn) swnjoA oiypes)

g 80IAI8G JO [8A87 N 90°66 Uonezin Aioeden) uonossiayu| b i 4 P P suojeInByuo) sueq

g :S0O7 uonoasia| 2’11 :Aejaq [eubig uonoasiau| 19SS  1aN 18N R E] dnoig aueq
8170 :0neY 9/A WNWIXep

pajeuIpIo0)-pajenioy :adA] [0nuo) * ﬁ /Y }( )/.
1091)G UOSIaN Z} | YIOA @ piemMp3 bury | 109115 UOSIaN Z | YIOA g piemp3 bury |

INOH Yead IV Bunsixg sBulwi] ‘sswinjoA ‘ssue INOH Yead IV Bunsixg sBuiwi] ‘sswinjoA ‘ssue




1 abed A
uolepodsuel] HOO 1202-v1-50

ojey 9/A paonpay

unpay deg ¥oeqids

(yda) Ayoedeq aseg

() 110 yur [ewaju|

(W) wog wbus enenp

fepq yoeoiddy

fejoq [e10L

Kejaq [0u0Q

ey 9/6 pajenjoy
S yueen Y
80,  80L LT (1y/#) sile0 vewsapad
S o4 00 0t (s)Memioqyseyd
0z 0¢ 0T (s) suiL yem
|§u§ms§umﬁ

() 3snlpy awi 1507

0e 07 €t (s) owiL MojloA

%SE %S %6 (%,

6SC 06 8'le (s) mids wnwiuny

aseyd Yoms

$8SeYd papILLIad

@
S
=
£
El
=

(ydn) awnjop ainn4

suoneinByuog sueq

100115 UOSION ¢} Neaply § pIemp3 bu] ¢
INoH Yead NV Bunsixg sBujwi] ‘sswinjop ‘seue

¢ abed A
uonepodsuel] HOO 1202-v1-G0

U9BI9 JO EIS ‘LEM:Q PUE 1 §3:Z 8seyd 0} paousisjey ‘(%+8) 26 18SHO

01} :ybua] 8jpAY

©
™
o
o~
~
oS
<~
)
o
©
N
o
o
o
0
~
o
o
oS
©
<
o

o
k)
o
2
g

=3
h=]

D
o

0 0 0 0 ujonpay ded xoeqids

o
o
o
o

G99  geZl Y9z 9z€ €8 6 88l 8SE (4dn) Ayoede) aseg

18l 0eel  govk gszl () 110 Yur [ewsayu|

96y Gl 18 LT (W) wog wbua enenp

©
N
o~
o~
0
k]
~
oo
™
o
o

S¥e  8le TG fepq yoeoiddy

«©
[ts)
@

GOr  8IE V6 0Ey fejoq [ejoL

©
o
©
[y
kel
[t}
oo
©
o~
o~

©
o
©
1)
o
0
o)
©
o~
o~

gor  8le 1'6 ey fejoq jonuo)

G20 €0 690 220 olley /b pajenioy

o
=)
~
15
S
o
a
S
©
=)

~
o~
o~
o
<
i
o
<
i
=
1%2)
S
=
]
3
[+3
=l
J)
o

(s) s

0¢ (s) uoisuaix3 ejaIyaA

o
el
=3
o
o
o
o
el
o
o
@
£
=
=
2

o
o
o
o
o
o
o
o
o
o
o
o
o
o

pea7  Beq pea beq Be/pea

k=]
o
@
—

00 00 00 00 (s) 1npy awi 1507
0z 0z ¢¢ 0T 6% ge 0t e (s) owi] Moo
U %S %S %S %ELT BT %B1E %e'L2 (%) wds fe10L
0§ 0§ 86z 0% <zl g6 Lee 40 (s) yids wnwiuy

aseyd Youmg

8 8 ¥ $aseyd paILIag

wojsnd YN Wwojsnd  Woysnd YN VYN YN j01d adA] uinp
L l08 L0z €8 Svp .06 8GL 91 (4yda) swnjoA aining

Pl W oL Pl Woodd 4 L suopeinbyuog sueq

Y TR 2

1881)S UOS|aN 7| neaply g pJemp3 bury ;g
INoH sead N Bunsix3




9 abeq AP
uolepodsuel] HOO 1202-v1-50
66 1019 [eimeN

uaI9 JO eIS ‘T1AM:9 Pue 11g3:Z 8seyd 0} psousisjey] (%eh) vE 18SHO
08 :yibusT 8jok) pejenjoy
08 :yibueT 8ok

Kiewwng uonoasigiu|
S€'0 W00 L0 LED 100 L00  ¥E0  SLO oljey 9/A paonpay
0 0 0 0 0 0 0 0 ujnpay deg abeiojg
0 0 0 0 0 0 0 0 unpay ded yoeqjids
0 0 0 0 0 0 0 0 ujnpey deg uojeniels
£9¢ 966 789 TllL  l€S  ze8  TlhL Y (ydn) Ayoede) aseg
002 00, 002 00y () wbus Aeg uiny
1612 g9zl Sl SOl () 310 qur [ewayy|
602 00 Ve 908 gOoWw 00 L 60} (w) uige LpBuaT eneny
VL 00 L0 Vg TO0 00 L6z Lt (W) wog wbus enenp
g v v S07 yoeouddy
91 ¥'9 88 fejoq yoeoiddy
g v v v v v v v S01
4 00 64 €. 19 00 06 S8 fejeq [ejoL
00 00 00 00 00 00 00 00 fejaq sneng
z9l 00 6, €. /9 00 06 S8 fejeq jojuoQ
80 W00 L0 LE0 100 W00 ¥E0  SLO ofey 9/
20 ¥20 190 190 /90 190 90 190 oney /6 pajenjoy
88l 88l  8€S 8€S 8€S 8€S €S  8ES (s) useu9 Joy3 oV
15 15 18 98 98 98 &8 8 S8 (1) sileg ueinsapad
0yl 0¥k 0¥b 09 09 09 09 09 09 (s) e Juoq usel4
0, 0L 0L 0G 0G 08 0SL 0S 0Gl (s) swiL e
BUON BUON BUON XelN-Q XeN-Q XepN-D XelN-D Xe|N-Q  Xe|N-D BP0\ |[ed8Y
0¢ 0¢ 0¢ 0¢ 0¢ 0¢ 0¢ 0¢ O0¢ (s) uoisuyx3 sp1yeA
¢9ziwndo be7-pes
Be/pea
09 09 85 85 85 85  8G 8¢ (s) swiL 3507 [ejoL
00 00 00 00 00 00 00 00 (s)1snipy i 1507
LT Ltz Lz ST St ST ST ST &¢ (s) suiL pay-y
€¢  €¢  €¢  ge  €¢  €¢ £t £t £t (s) owiL mojjoA
0le  0le 0l T T T T Tl Tl (s) useu wnwixep
%BEE  %SEE %BEE %EIY %EUD %EYY %EI %E9Y  %E 99 (%) s [eloL
0/t 0L 0L 0€ 0€ 0€§ 0€S 0€S 06 () wids feor
0/ 0/t 0L 89 892 892 89z 89 89 (8) Wds wnwiuiy
00, 00+ 00, 00L 00b 00L 00b 00L 00 (S) 1emu| wnwiuiy
85eUd YOHMS
8 8 4 9 9 9 4 z z aseyd 1008}80
8 9 9 4 4 seseyd papiuad
8 14 9 14 seseld pajoejold
VN wisd YN wisd YN wisd wisd YN wisd m_..;._. uing
Y} )i 69 19 ¢ L 0oy vl (udn) moj4 dnoig aueq
14 2] 0 29 0ee € 9 €9 19 (ydn) awnjoA aiN4
14 4] 0 29 0ee ¢ 9 €€ 19 (4da) awinjop oujesL
hiad b g P ¥ N P ¥ N suoljeinbyuo) sue
18S 78S 18N dam  1em  1aM  ¥d93 183 43 dnoig sueT
ts by 2 % v &

JoaNg UOSIBN ¢} |

InoH Yead NV Bunsixg

nespiy g UOS|aN .
sBulwi] ‘sswinjoA ‘ssue

G abeq
uojepodsuel] H9)

ar
1202-v1-G0

I S

neaply g piemp3 buy iz :seseud pue syjdg

'$0[0A0 OM} Jo}e WNWIXEL S| UMOYS anany)
“196uo| aq Aew ananb ‘Ajioedes spasoxs awnjoA sjjusdad yiGe  #
G| (uiw) pouad sishjeuy
%109 uorezinn Aioedeq uonoasiau]
¢ :Aejaq [eubig uonoasiau|
$8°0 :0BEY 9/A WNWIXe}
Pajeulp00)-pajenioy :adA | [o5uoD

 90IAI9S J0 (9887 MO
01807 UoBsIBl|

JoaNg UOSIAN ¢} |
InOH Yead NV Bunsixg

nesply g pJemp3 bury .¢
sBuiwi] ‘sswinjoA ‘ssue



g obed i
uoepodsuel | HH 1202-74-50
09 :00AQ [eInjeN
U9BI9) J0 LIS “1LEM9 PUe 71837 eseyd o} paousiejay ‘(%E9) 05 19SHO
08 :yibusT 8jok) pejenjoy
08 :yibueT 8ok
Kiewwng uonoasigiu|
700 010 100 980 600 90 oljey 9/A paonpay
0 0 0 0 0 0 ujnpay deg abeiojg
0 0 0 0 0 0 unpay ded yoeqjids
0 0 0 0 0 0 ujnpey deg uojeniels
(54 Ly S6L LI 208 €l (ydn) Ayoede) aseg
002 002 () wbus Aeg uiny
09 6lEL 0'€0} Gl (w) 3s1Q jur [euselu]
A 2oL 00 608 €0 €l () e wbus enang
7'l e 00 X4 10 9 (w) Yo Wbua 8nenp
g g g v S07 yoeouddy
9/l 79l zol [54 fejoq yoeoiddy
El El v Ll v v SO
9.l 79k 00 Y0l G0 1S fejeq fe1oL
00 00 00 00 00 00 Aejaq sneng
9/l z9l 00 ¥l G0 LS fejeq jojuoQ
S00 4%} 100 980 600 960 ofey 9/
920 920 ¥90  $90 ¥90  ¥90 oney /6 pajenjoy
4% 4% 915 918 915 918 (s) useu9 Joy3 oV
e e 18 18 28 28 28 8 8 S8 (1) sileg ueinsapad
0zk  0e 0T 0Tk 0L 0L 0L 0L 0L 0L (s) e Juoq usel4
0zL 0Zh 027k 0Tk 0¢l  0¢l  0€L  0EL  0€  0€l (s) swiL e
BUON BUON BUON BUON XelN-Q XeN-Q XepN-D XelN-D Xe|N-Q  Xe|N-D BP0\ |[ed8Y
0¢ 0¢ 0¢ 0€ 0¢ 0¢ 0¢ 0¢ 0¢ 0€ (s) uoisuyx3 sp1yeA
¢9ziwndo be7-pes
Be/pea
85 85 LS LS LS LS (s) swiL 3507 [ejoL
00 00 00 00 00 00 () 3snfpy auwi| 3507
gz gz St ST vt ¥T v vT vT ¥e (s) suiL pay-y
€e  €¢  €e €¢ €¢  g¢ €€ £t £t £t (s) owiL mojjoA
Ive  Tve  TW  T¥e €y €¥r  €vr €vh €vh € (s) usaig Wnwixep
UG'LE WGLE %GLE %SGLE %GTY %STY %GT9 %STY %GT9 %S9 (%) s [eloL
00¢ 00e 006 006 005 005 005 005 005 005 () wids feor
967 86c 862 86 LS¢ LS¢ LS¢ LS¢ LS LS (s) ds wnwiuyy
00, 00L 00, 00L 00, 00L 00L 00L 00, 00 (S) [y wnwiuiy
85eUd YOHMS
8 8 12 12 9 9 9 14 14 14 aseyd Jojoejeq
8 4 9 9 4 4 seseyd papiuad
8 14 9 14 seseld pajoejold
VN wled YN wied wldd YN wled wied YN wiad adA] uinp
i 0 [54 0 6 166 0 9. 8¢ 0 (udn) moj4 dnoig aueq
14 8 9 0z 8 0se L 89 0se 8 (ydn) swnjoA aiming
14 8 9 0z 8 0se L 89 0% 8 (4dn) swnjoA oiyper)
hiad b g P P P P suoljeinbyuo) sue
185 78S 18N 18N dam  lam  1em  ¥83 183 163 dnoig sueT
ts b vy 2 S

JoaNg UOSIBN ¢} |

InoH Yead NV Bunsixg

neaply g [old
sBulwi] ‘sswinjoA ‘ssue

| abed AP
uonepodsuel] HOO 1202-v1-G0

:S9seuyd pue sy|dg

Neaply § UOSION €

"leubis weansdn Aq passjew si ananb ajjuadiad yiGe Joj swnjop W
G| (uiw) pouad sishjeuy

%109 uorezinn Aioedeq uonoasiau]
9'g :AejeQ [eubig uonossialu|

8€°0 :0nEY /A WNWIXE}
Pajeulp00)-pajenioy :adA | [o5uoD

 90IAI9S J0 (9887 MO
v :S07 uoossia|

JoaNg UOSIAN ¢} |
InOH Yead NV Bunsixg

nespiy g UOS|aN .
sBuiwi] ‘sswinjoA ‘ssue



1| abed i
uoreyodsues| HOO 1202-%1-G0
10 10 10 €0 0 8Il-iS6 NOH
\ v v v SO78ueT NOH
SL 8L VYL ¥l Aejeq 104u0Q WOH
L70'0 8040 8700 1800 oljey /A ueT WOH
S0€T GIET  TBkT  L.0T U] B0IAOS
168 €68 698 88 deg
SOA SOA SOA SOA N/A ,mo:@m_wz._oo
8iZy 89CY 6Ly 866E (pH) Aempea ainpedsq
y00 2010 Lp00 800 (X) 19 Jo sa160Q
1 1 l l dig Aswoas
7€ 06 [ 2L ajey Mol aue]
14 S 8 % oA LY
(44 b 8l (14 [0A yBnouy L.
9 29 1 9 oA 17
1€ 18 1€ 59 U Aq oA Olel L
do)g dog  do)g  doig lojuo) ubig
%9 %9 %eZ %O % U6 |07
%L %LL %6y %SE % ‘YL I0A
%6 %Ll %0E %S % ‘91 IO\

N \ v v SOTWOH

] (2 gL (2] fejaq j04u0Q WOH

) ) | | JuBry seue Buioiyuod

g3 M gs aN bry yoeouddy Bugoiyuod

L 1 1 1 a7 seue bunoryuoy

am g3 aN as Yo7 yoeouddy Bunonyuod

1 1 1 1 saueT] Buisoddo

anN S g3 am yoeouddy buisoddo

T & &~ @ 8 peoddy
0 | 0 0 | 0 0 | 0 0 | 0 SOUET JO JaqUINN
14 % )i 62 % 8l 9 9l 69 6 0z 4 MOJ JWAN
14 [4 14 14 14 14 14 14 14 14 14 14 % 'SapoIyaA Aneaty
060 060 060 060 060 060 060 060 060 060 060 060 10j0E-| INOH YEdd
14 [¥4 9 % [¥4 9l S i 29 [ 3l 1 U/UaA ‘oA B1min4
14 € 9 % € 9 S b 29 8 8l 1 U/yeh ‘oA dlyel |
o Lo Lo Lo suoneunbyuo) aue

¥8S 185 78S WeN 18N T8N gam e 18 wg3  le3 183 jewsion
v SO uojossIs|

9/ yan/s ‘Aejaq uonoasiau|

180115 UOSIoN 7} MIOA 3 UOS|oN G
JInoH Yead NV Bunsix3 OSMV 010 INOH

6 9bed
uonepodsuel] HOO

ar
1202-v1-G0

0 90188 J0 (9437 NI

NEapId B U4 7 'SSeud PUE SJdS

G| (uiw) pouad sishjeuy

%)°0L uoezijyn Aoede) uonossiaiu|
9'/ :KejeQ |eubig uonossiaju|

9€°0 :01Y 9/A WNWIXE|
Pajeulp00)-pajenioy :adA | [o5uoD

JoaNg UOSIAN ¢} |
InOH Yead NV Bunsixg

nesprd g [PH

sBuiwi] ‘sswinjoA ‘ssue




7 abeq r | abed o
uojenodsuel| HOO 1202-¥1-50 uojenodsuel | HOO 1202-¥1-0

G/ :9]okD [eunjeN

uaI9 JO eIS ‘LGS 9 Pue TLAN:Z 8seyd o} psousiejey] (%8Y) 85 18SHO
0c). ‘ybue 8jkd pajenioy

021 :ybuaT 8pAY

Kiewwng uonoasisiu|
G00 660 €60 €MD 200 900 oljey 9/ paonpay
0 0 0 0 0 0 ujnpay deg abeiojg
0 0 0 0 0 0 unpay ded yoeq|ids
0 0 0 0 0 0 ujpnpey deg uojeniels
189 050z 066 ¥9L  Shv  68YL (ydn) Ayoede) aseg
00¢ 038 () ybusT Aeg uiny
80EL  18lT (w) 3s1Q jur [euselu]
ge 165 67 70 00 00 (W) g6 wbus enang
00 697 0L 20 00 00 (W) og wbus ananp
g g S07 yoeouddy
61 €0l fejpq yoeoiddy
v El ] v v v SO
87 7 €L 80 10 10 fejeq fe1oL
00 00 00 00 00 00 Aejag snenp
87 77 € 80 10 10 fejeq josuoQ
G00 660 €60 €MD 200 900 ofey o/
790 290 290 680 820 00} oney 0/6 pajenjoy
YL TYL  TwL  ¥90L 0€E 002 (s) usai9 Joy3 1oy
8L  80L IS 60l 60l (1) sileg ueinsapad
08 08 08 08 08 (s) e juoq yseld
08 08 08 0S¢ 05 (s) swiL e
XelN-D XepN-D Xep-D SUON BUON PO\ |[ed8Y
0e 0¢ 0¢ 0  0€ (s) uoisuex3 sp1yeA
¢9ziwndo be7-pes
Be/pea
09 09 09 89 89 (s) swiL 3507 [ejOL
00 00 00 00 00 (s) 1snfpy auwi| 3507
0g 0e 0¢ ge  G¢
0¢  0¢ 0e €t €t (s) owiL mojjoA
Tv. Tv.  TyL 0 0€e (s) usaig Wnwixep

%899 %899 %899 %LEE %CEE
¢08 z08 C08 866 86E
0c¢ 02 02 86 86E
0oL Q0L 00k 00 00

9SEyd Yiums

9 9 14 8 8 aseyd Jojoejeq

9 4 8 2al4 saseyd papiwiad

9 4 8 S8seyd pejosjold

b Na@ wid YN VYN Jd+wd  wisgd  8dl4 adA) uin]

MIOA § PIemp3 Buly :,  :seseud pue syds 43 y08 €96  00L b 8 (uda) moj4 dnoig aueq

62 vZL 098 06 0L 9L (ydn) awnjoA ainn4

61 (uw) potiad siskfeuy 62 vzl 0S8 06 0L 9. (4dn) swnjoA oiypes)

g 80IAI8G JO [8A87 N 9666 Uonezin Aioeden) uonossiayu| P W o 4 ) P suojeInByuo) sueq

g :SQ7 uondasiu| g0l “>m_wo _m:m_m uonoasisiu| ¥4as 148 19N I8N Ham ¥ga3 Q:EO aue’
6€°0 -0ney 9/A Wnwixep

pajeuIpIo0)-pajenioy :adA] [0nuo) \v * ﬁ /Y }( )/.
19au1g UosaN ¢z} ) YIOA %8 plemp3 buiy 1| 19ai)g UosaN ¢z} ) YIOA %8 plemp3 buiy 1|

INOH Yead INd Bunsix3g sBulwi] ‘sswinjoA ‘ssue INOH Yead INd Bunsix3g sBuiwi] ‘sswinjoA ‘ssue



1 abed A
uolepodsuel] HOO 1202-v1-50

ojey 9/A paonpay

unpay deg ¥oeqids

(yda) Ayoedeq aseg

() 110 yur [ewaju|

(W) wog wbus enenp

fepq yoeoiddy

fejoq [e10L

Kejaq [0u0Q

ey /6 pajenjoy

342 343 8SY (1uy74) sileD ueinsapad

0z 0¢ 0T (s) sw

@
£
=
=
<
=

0e 0e 0¢ (s) uoisua)x3 ajoIyap

beq pea7  Beq Be/pea

() 3snlpy awi 1507

0e 07 €t (s) owiL MojloA

%LE %S %6C (%,

6SC 06 8'le (s) mids wnwiuny

aseyd Yoms

$8SeYd papILLIad

@
S
=
£
El
=

(ydn) awnjop ainn4

suoneinByuog sueq

100115 UOSION ¢} Neaply § pIemp3 bu] ¢
INoH yead |Nd Bunsixg sBujwi] ‘sswinjop ‘seue

¢ abed A
uonepodsuel] HOO 1202-v1-G0

U9BI9 JO EIS ‘LEM:Q PUE 1 §3:Z 8seyd 0} paousisjey ‘(%+8) 26 18SHO

01} :ybua] 8jpAY

N
~
o
©
<
o
@
©
o
~
™
o
o
=
o
©
©
o
=
I
o
©
©
o

o
k)
o
2
g

=3
h=]

D
o

0 0 0 0 ujonpay ded xoeqids

o
o
o
o

169 9z€L Tz lze  v9% 068 Ll €lE (4dn) Ayoede) aseg

18l 0eel  govk gszl () 110 Yur [ewsayu|

€19 98y 78l 9l (W) wog wbua enenp

el
o
~
o
~
oo
N
o
o

8¢ee  Gv¥e 99C fepq yoeoiddy

{ I8
@
2
3

L'V 928 fejoq [ejoL

o
~
'
~
©
~
o
o

768

=
~
el
59
©
~
@
)
0

¢6E L 978 fejoq jonuod

olley /b pajenioy

=
o
o
<
o
@
kel
o
(=3
I
o
@
N
o
o
kel
o
©
rel
o
o
=3

«©
o
<
=)
3
I
B
I
&
=)
3
©
»
(&}
=
©
B
3
]
@
a

(s) s

0¢ (s) uoisuaix3 ejaIyaA

o
el
=3
o
o
o
o
el
o
o
@
£
=
=
2

o
o
o
o
o
o
o
o
o
o
o
o
o
o

pea7  Beq pea beq Be/pea

k=]
o
@
—

00 00 00 00 (s) 1npy awi 1507
0z 0z ¢¢ 0T 6% ge 0t e (s) owi] Moo
U %S %NS %S %SHC UGOL %b9E %WS2 (%) wds fe10L
0§ 0§ 86z 0% <zl 56 Lee 40 (s) yids wnwiuy

aseyd Youmg

8 8 ¥ $aseyd paILIag

wojsnd YN Wwojsnd  Woysnd YN VYN YN j01d adA] uinp
/7L 8¥S  8GL  80L Y09  JG€  00€ 98 (4yda) swnjoA aining

Pl W oL Pl Woodd 4 L suopeinbyuog sueq

Y TR 2

1881)S UOS|aN 7| neaply g pJemp3 bury ;g
INoH sead Wd Bunsix3




9 obed i
uoepodsuel | HH 1202-74-50
69 8[AQ [eanjeN
U9BI9) J0 LIS “1LEM:9 PUe 71837 eseyd o} paousiejay ‘(%8S) 2§ 1eSHO
06 :uibusT 8jokD pejenjoy
06 :UibueT 8ok
Kiewwng uonoasigiu|
€90 600 960 G50 €00 200 €90 920 0ljey 9/A PAONPay
0 0 0 0 0 0 0 0 ujnpay deg abeiojg
0 0 0 0 0 0 0 0 unpay ded yoeqjids
0 0 0 €L 0 0 0ce 0 ujnpey deg uojeniels
[3:4 Se 9le  ¥98  €0€ 62y 0S0L  ¢LE (ydn) Ayoede) aseg
002 00, 002 00y () wbus Aeg uiny
8812 g9zl Sl Sorl () 310 qur [ewayy|
GOv# 29 L8 86E Llw 00  80L 8Tl (w) uige LpBuaT eneny
99l 90 L 88 ¥0 00 69 99 (W) wog wbus enenp
ol g g g S07 yoeouddy
760 9yl 6l [X4! fejoq yoeoiddy
0 El v El 9 v ] v SO
762 9Y) G6 67 €0L L0 87 6 fejeq fe1oL
00 00 00 20 00 00 90 00 fejaq sneng
1434 9yl G6  lZh €0 L0 T S6 fejeq jojuoQ
€90 600 950 0S50 €00 200 090 920 ofey 9/
120 120 050 0S50 050 090 090 090 oney /6 pajenjoy
(1374 (374 9vr 9k  9vy  T¥S  T¥S TS (s) usai9 Joy3 1oy
661 66l €€ €€ 005 005  00S 06 06T (u#) siled uetnsapad
oyl 0¥k 0¥k OPk 09 09 09 09 09 (S) e Juoq yseld
0, 0L 0L 0L 0S 0S 0SL 0S 06l (s) swiL e
Xep Xep Xep Xep XelN-D XeN-Q XepN-D XeN-D XeN-Q BuoN PO\ |[ed8Y
0¢ 0¢ 0¢ 0¢ 0¢ 0¢ 0¢ 0¢ 0 O0€ (s) uoisua}x3 BjoIyaA
SOA SOA SOA SOA 92 EO mm._.umw._
beq beq beq pea Be/pea
09 09 86 85 8% 86  8G 8¢ (s) swiL 3507 [ejoL
00 00 00 00 00 00 00 00 (s)1snipy i 1507
L Lz Lz Lz St ST ST ST ST &¢ (s) suiL pay-y
€e  €¢  €e €¢ €¢  g¢ €€ £t £t £t (s) owiL mojjoA
0¥e  Ove Ovc 0% ¢er T T THS TS T9 (s) usaig Wnwixep
UEEE WEEE %EEE %EEE %EES %EES %EES %L99 %L99 %EEH (%) s [eloL
00¢ 00¢ 006 006 08 08 08y 009 009 02 () wids feor
0/c 0/t 0 0 892 892 892 89 8% 80 (8) Wds wnwiuiy
00, 00L 00, 00, 00, 00, 00L 00L 00L 06 (S) [y wnwiuiy
85eUd YOHMS
8 8 12 12 9 9 9 14 14 S aseyd Jojoejeq
8 4 9 9 14 14 seseyd papiuad
8 14 9 14 S seseld pajoejold
VN widd YN wied wldd YN wied widd YN 1d+wd adA] uinp
6L 0 12 0 9L vey 8 6 ws 86 (udn) moj4 dnoig aueq
| VL € 4 85l 16E L 8 0y 88 (ydn) awnjoA aiN4
b 1L € 14 8L 16E L 8 0y 88 (4da) awinjop oujesL
hiad b g P ¥ N P ¥ N suoljeinbyuo) sue
185 78S 18N 18N dam  lam  1em  ¥83 183 163 dnoig sueT
ts b vy 2 S

JoaNg UOSIBN ¢} |

InoH Yead Nd Bunsixg

nespiy g UOS|aN .
sBulwi] ‘sswinjoA ‘ssue

G abeq AP
uonepodsuel] HOO 1202-v1-G0

neaply g piemp3 buy iz :seseud pue syjdg

'$0[0A0 OM} Jo}e WNWIXEL S| UMOYS anany)
“196uo| aq Aew ananb ‘Ajioedes spasoxs awnjoA sjjusdad yiGe  #
G| (uiw) pouad sishjeuy
%8’ /9 uorezinn Aioedeq uonoasiau]
6'L¢ :Aejaq |eubig uonoasiau|
£8°0 :0hEY /A WNWIXE}
Pajeulp00)-pajenioy :adA | [o5uoD

nesply g pJemp3 bury .¢
sBuiwi] ‘sswinjoA ‘ssue

0 90188 J0 (9437 NI
01807 UoBsIBl|

JoaNg UOSIAN ¢} |
InOH Yead Nd Bunsixg



g obed i
uoepodsuel | HH 1202-74-50
09 :00AQ [eInjeN
U9BI9) J0 HEIS “1LEM:9 Pue 71837 eseyd 0} paousiejay (%ES) 8Y 19SHO
06 :uibusT 8jokD pejenjoy
06 :UibueT 8ok
Kiewwng uonoasigiu|
600 90 200 6v0 €10 150 oljey 9/A paonpay
0 0 0 0 0 0 ujnpay deg abeiojg
0 0 0 0 0 0 unpay ded yoeqjids
0 0 0 0 0 €5 ujnpey deg uojeniels
8ee 108 GeS  G90L 29 9L (ydn) Ayoede) aseg
002 002 () wbus Aeg uiny
09 6lEL 0'€0} Gl (w) 3s1Q jur [euselu]
16 8.2 €0 443 0w zee () e wbus enang
9 zel 00 v'iy 20 L) (W) og wbus ananp
ol ol g v S07 yoeouddy
[44 §'8C €l Sy fejoq yoeoiddy
fo} fo} v El v v SO
z0z §'8z 70 G 60 06 fejeq ejoL
00 00 00 00 00 10 Aejaq sneng
[44 S8 70 G 60 67 fejeq jojuoQ
010 10 200 670 €10 8Y0 ofey 9/
20 20 ¥90  $90 ¥90  ¥90 oney /6 pajenjoy
4% 4% €5 €L €15 €L (s) usai9 Joy3 1oy
8L 8L 6 6 %6 ¢6L  c6L 18l 18k 18l (1) sileg ueinsapad
0zk  0e 0T 0Tk 0L 0L 0L 0L 0L 0L (s) e Juoq usel4
0zL 0Zh 027k 0Tk 0¢l  0¢l  0€L  0EL  0€  0€l (s) swiL e
BUON BUON BUON BUON XeN-O0 XeN-O XeN-O XeN-Q XejN-D Xe|N-O BP0\ |[ed8Y
0¢ 0¢ 0¢ 0€ 0¢ 0¢ 0¢ 0¢ 0¢ 0€ (s) uoisuyx3 sp1yeA
¢9ziwndo be7-pes
Be/pea
85 85 LS LS LS LS (s) swiL 3507 [ejoL
00 00 00 00 00 00 () 3snfpy auwi| 3507
gz gz St ST vt ¥T v vT vT ¥e (s) suiL pay-y
€e  €¢  €e €¢ €¢  g¢ €€ £t £t £t (s) owiL mojjoA
Tve  T¥e  T¥  T¥e  €¥S  €¥S €S €S E¥S €S (s) usaig Wnwixep
UEEE WEEE %UEEE %EEE %L %L99 %L %L99 %L99  %L99 (%) s [eloL
00¢ 006 006 006 009 009 009 009 009 009 () wids feor
96z 86c 86C 86 LSC LS¢ LS¢ LSt LS LSC (8) Wds wnwiuiy
00, 00L 00, 00L 00, 00L 00L 00L 00, 00 (S) [y wnwiuiy
85eUd YOHMS
8 8 12 12 9 9 9 14 14 14 aseyd Jojoejeq
8 4 9 9 4 4 seseyd papiuad
8 14 9 14 seseld pajoejold
VN wisd VN wisd wisd YN wisd wisd YN wisd m_..;._. uing
62 0 oL 0 (]} €5 0 oL ges 0 (udn) moj4 dnoig aueq
14 i € Sl 6 6vy ¢ 59 8Ly ¥ (ydn) awnjoA aiN4
14 b € 7] 6 6vy e 59 8Ly ¥ (4da) awinjop oujesL
hiad b g P P P P suoljenBlyuo) aue
185 78S 18N 18N dam  lam  1em  ¥83 183 163 dnoig sueT
ts b vy 2 S

JoaNg UOSIBN ¢} |

InoH Yead Nd Bunsixg

neaply g [old
sBulwi] ‘sswinjoA ‘ssue

| obed
uojepodsuel] H9)

ar
1202-v1-G0

Neaply g UOS|BN i :SaSeyd pue s

‘|eubis weaunsdn Aq pasjew si ananb sjusolad YiGe Joj sWNjoA W
'$0[0A0 OM} Jo}e WNWIXEL S| UMOYS anany)

“196uo| aq Aew ananb ‘Ajioedes spasoxs awnjoA sjjusdad yiGe  #

G| (uiw) pouad sishjeuy

%969 uoeziin Ayoede) uogossielu|

Z'v) Aejaq [eubig uonoasiau|

£9°0 :0BEY /A WNWIXE}

Pajeulp00)-pajenioy :adA | [o5uoD

0 90188 J0 (9437 NI
g:S07 uonossIa|

JoaNg UOSIAN ¢} |
InOH Yead Nd Bunsixg

nespiy g UOS|aN .
sBuiwi] ‘sswinjoA ‘ssue



1| abed
uopepodsuel] H9)

ar
1202-v1-G0

10 70

v v

¥'L 'L
800 ¢2LL0
¥82C 82T
1¥8 958
SOA  SOA
88ly Gy
1800 6010
5 5

43 96

9 54
6l 0

14 54
62 98
dojg  dois
T %0S
%99 %0

%yl %0S

10 20 0O 8l-Ui6 WOH
v v SO 8ueT NOH
VL 8 Keja 104u0D WOH
8200 1020 oney /A aueq WOH
182C  €66'L ETTTRELINEN
98 06 deg
SOA SOA N/A ‘@ousbianuo)
18Ty 926°¢ (pH) AempeaH ainpedaq
6200 6610 (X) N jo sa1BaQ
I I dig Ajswosy
44 a8l ajey Moj4 aue
3 99 oA 1Y
8 86 10A ybnoay .
4 0 [0A 17
[44 91 aue Aq [oA duel]
dojg  dojg J04u0Q) ubig
%Sy %0F % B OA
%9¢ %09 % ‘MUYL [OA
%8L %0 % ‘Yo7 IOA

Y Y Y v SOTINOH

¥L 8 Ll vl Kela@ 104u0D WOH

b ) | I JuBry seue Buioiyuod

g3 am S aN 1ubry yoeouddy Bunoiyuod

5 5 I I }jo7 seue Buioiyuon

am g3 an as o7 yoeouddy Bunoiyuod

l l l l saueT] Buisoddo

aN gas g3 am yoeoiddy Buisoddp

T s N & & peddy
0 3 0 0 3 0 0 3 0 0 3 0 S9UBT JO JaquinN
L ¥4 14 €L 601 0 8y 0 8y L 6 14 MOI- JWAN
4 4 4 4 4 14 14 14 14 14 4 4 9% ‘SeoIyaA AnesH
060 060 060 060 060 060 060 060 060 060 060 060 0o INOH YEad
9 6l 14 99 86 0 154 0 154 0l 8 14 U/yan ‘jop 8inng
9 6l 14 99 86 0 1594 0 54 ol 8 14 U/yan ‘oA el
k4 ks 4 CH suonenbyuo) aue

v SO uopossIBIU|
9/ yans ‘Aejeq uonoasIay|

6 9bed
uonepodsuel] HOO

ar
1202-v1-G0

JoaNg UOSIBN ¢} |

InoH Yead Nd Bunsixg

MIOA 3 UOS|oN G
OSMV 010 INOH

v&#

neaply g [oli4 y  :saseyd pue syds

‘leuiis weassdn Aq passjew si enanb ajjusdiad YiGe Joj BwNjop W
G| (uiw) pouad sishjeuy

9%¢" L. uolezijyn Aoede) uonossisiu|
96 :Aejaq |eubig uonoasiau|

60 :008Y 9/A WNWIXE
Pajeulp00)-pajenioy :adA | [o5uoD

90188 J0 (937 N
v 107 Uooasia|

JoaNg UOSIAN ¢} |
InOH Yead Nd Bunsixg

nesprd g [PH

sBuiwi] ‘sswinjoA ‘ssue




Appendix D

Collision Data

(5ceH



Accident Date
2015-01-16
2015-02-02
2015-03-21
2015-11-17
2016-02-10
2017-02-20
2017-12-28
2018-08-29
2018-09-14
2018-09-18
2018-09-19
2019-04-19
2019-10-10
2019-11-28
2016-06-26
2018-04-27
2018-06-14
2015-02-26
2015-02-11
2015-09-03
2016-04-11
2016-12-13
2016-03-30
2016-02-22
2016-11-05
2016-12-02
2019-07-13
2015-08-24
2015-02-21
2015-03-24
2015-12-01
2016-04-01
2016-08-25
2016-03-15
2016-12-15
2017-06-04
2017-07-27
2017-07-16
2017-10-12
2017-11-15
2018-04-03
2018-05-03
2018-05-20
2018-06-03
2018-10-17
2019-03-08
2019-03-20
2019-04-16
2019-04-01
2019-06-27
2015-02-07
2015-09-11
2015-08-02
2016-01-01
2016-04-10
2018-07-22
2018-07-23
2019-09-19
2019-11-16
2019-12-06
2019-12-19
2015-09-17
2015-10-29
2015-02-13
2015-02-01
2015-02-06
2015-08-09
2015-05-02
2015-03-01
2015-10-20
2015-07-29
2016-09-13
2016-12-26
2016-10-28
2016-07-23
2016-09-16
2017-06-03
2017-07-18
2018-02-07
2018-06-17
2018-07-13
2018-09-17
2018-11-07
2019-02-10
2019-06-15
2019-08-01
2019-09-20
2019-10-03
2016-03-04
2016-08-08
2017-09-14
2017-01-09
2018-03-02
2018-03-13
2019-02-04

Accident Year

Accident Time
12:25
8:57
10:38
8:44
11:19
13:15
8:30
16:07
14:40
16:15
14:50
22:00
13:11
16:30
11:00
15:46
15:18
11:41
17:00
17:56
6:41
15:03
17:42
13:30
15:44
10:37
6:54
16:11
14:20
8:05
16:31
21:47
16:23
16:55
16:09
16:14
13:46
14:30
15:38
11:24
17:40
12:30
21:00
17:52
11:55
16:13
15:45
9:15
9:16
18:00
2:42
18:33
11:49
22:35
13:42
5:30
19:40
15:55
20:49
14:35
13:00
17:37
17:18
12:01
13:54
11:20
20:15
11:01
16:45
15:01
18:08
12:47
12:33
18:46
11:00
16:21
14:30
21:30
19:03
23554
14:30
16:30
12:24
13:30
10:25
9:40
8:40
22:20
8:55
14:17
14:45
14:29
20:06
10:03
6:00

Location
KING EDWARD AVE @ YORK ST

KING EDWARD AVE @ YORK ST

KING EDWARD AVE @ YORK ST

KING EDWARD AVE @ YORK ST

KING EDWARD AVE @ YORK ST

KING EDWARD AVE @ YORK ST

KING EDWARD AVE @ YORK ST

KING EDWARD AVE @ YORK ST (0008244)

KING EDWARD AVE @ YORK ST (0008244)

KING EDWARD AVE @ YORK ST (0008244)

KING EDWARD AVE @ YORK ST (0008244)

KING EDWARD AVE @ YORK ST (0008244)

KING EDWARD AVE @ YORK ST (0008244)

KING EDWARD AVE @ YORK ST (0008244)

KING EDWARD AVE NB btwn CLARENCE ST & YORK ST

KING EDWARD AVE NB btwn CLARENCE ST & YORK ST (__3ZA3WR)
KING EDWARD AVE NB btwn CLARENCE ST & YORK ST (__3ZA3WR)

KING EDWARD AVE NB btwn YORK ST & RIDEAU ST
KING EDWARD AVE NB btwn YORK ST & RIDEAU ST
KING EDWARD AVE NB btwn YORK ST & RIDEAU ST
KING EDWARD AVE NB btwn YORK ST & RIDEAU ST
KING EDWARD AVE NB btwn YORK ST & RIDEAU ST
KING EDWARD AVE NB btwn YORK ST & RIDEAU ST
KING EDWARD AVE NB btwn YORK ST & RIDEAU ST
KING EDWARD AVE NB btwn YORK ST & RIDEAU ST
KING EDWARD AVE NB btwn YORK ST & RIDEAU ST

KING EDWARD AVE NB btwn YORK ST & RIDEAU ST (__3ZA1ZH)

NELSON ST @ RIDEAU ST
NELSON ST @ RIDEAU ST

NELSON ST @ RIDEAU ST

NELSON ST @ RIDEAU ST

NELSON ST @ RIDEAU ST

NELSON ST @ RIDEAU ST

NELSON ST @ RIDEAU ST

NELSON ST @ RIDEAU ST

NELSON ST @ RIDEAU ST

NELSON ST @ RIDEAU ST

NELSON ST @ RIDEAU ST

NELSON ST @ RIDEAU ST

NELSON ST @ RIDEAU ST

NELSON ST @ RIDEAU ST (0007626)

NELSON ST @ RIDEAU ST (0007626)

NELSON ST @ RIDEAU ST (0007626)

NELSON ST @ RIDEAU ST (0007626)

NELSON ST @ RIDEAU ST (0007626)

NELSON ST @ RIDEAU ST (0007626)

NELSON ST @ RIDEAU ST (0007626)

NELSON ST @ RIDEAU ST (0007626)

NELSON ST @ RIDEAU ST (0007626)

NELSON ST @ RIDEAU ST (0007626)

NELSON ST btwn YORK ST & RIDEAU ST

NELSON ST btwn YORK ST & RIDEAU ST

NELSON ST btwn YORK ST & RIDEAU ST

NELSON ST btwn YORK ST & RIDEAU ST

NELSON ST btwn YORK ST & RIDEAU ST

NELSON ST btwn YORK ST & RIDEAU ST (__3ZA82D)
NELSON ST btwn YORK ST & RIDEAU ST (__3ZA82D)
NELSON ST btwn YORK ST & RIDEAU ST (__3ZA82D)
NELSON ST btwn YORK ST & RIDEAU ST (__3ZA82D)
NELSON ST btwn YORK ST & RIDEAU ST (__3ZA82D)
NELSON ST btwn YORK ST & RIDEAU ST (__3ZA82D)
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST
RIDEAU ST btwn KING EDWARD AVE & NELSON ST

RIDEAU ST btwn KING EDWARD AVE & NELSON ST (__3ZA3VG)
RIDEAU ST btwn KING EDWARD AVE & NELSON ST (__3ZA3VG)
RIDEAU ST btwn KING EDWARD AVE & NELSON ST (__3ZA3VG)
RIDEAU ST btwn KING EDWARD AVE & NELSON ST (__3ZA3VG)
RIDEAU ST btwn KING EDWARD AVE & NELSON ST (__3ZA3VG)
RIDEAU ST btwn KING EDWARD AVE & NELSON ST (__3ZA3VG)
RIDEAU ST btwn KING EDWARD AVE & NELSON ST (__3ZA3VG)
RIDEAU ST btwn KING EDWARD AVE & NELSON ST (__3ZA3VG)
RIDEAU ST btwn KING EDWARD AVE & NELSON ST (__3ZA3VG)
RIDEAU ST btwn KING EDWARD AVE & NELSON ST (__3ZA3VG)

RIDEAU ST btwn NELSON ST & FRIEL ST
RIDEAU ST btwn NELSON ST & FRIEL ST
RIDEAU ST btwn NELSON ST & FRIEL ST
RIDEAU ST btwn NELSON ST & FRIEL ST
RIDEAU ST btwn NELSON ST & FRIEL ST (__3ZA3WJ)
RIDEAU ST btwn NELSON ST & FRIEL ST (__3ZA3W))
RIDEAU ST btwn NELSON ST & FRIEL ST (__3ZA3WJ)

Environment Condition
01-Clear

04 - Freezing Rain
01 - Clear
01 - Clear
01 - Clear
01 - Clear
01 - Clear
01 - Clear
01 - Clear

04 - Freezing Rain
01 - Clear
01- Clear
01 - Clear
01 - Clear
01 - Clear
03 - Snow
01 - Clear
01 - Clear
01 - Clear
01 - Clear
01 - Clear

03 - Snow
01-Clear

Light
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
07 - Dark
01 - Daylight
05 - Dusk
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
05 - Dusk
07 - Dark
01 - Daylight
01 - Daylight
05 - Dusk
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
07 - Dark
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
07 - Dark
01 - Daylight
01 - Daylight
07-Dark
01 - Daylight
03 - Dawn
01 - Daylight
01 - Daylight
07 - Dark
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
07 - Dark
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
07-Dark
01 - Daylight
01 - Daylight
01 - Daylight
07 - Dark
07 - Dark
07 - Dark
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
07 - Dark
01 - Daylight
01 - Daylight
01 - Daylight
01 - Daylight
07 - Dark
01 - Daylight
07 - Dark

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

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
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
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
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

Classification Of Accident Initial Impact Type

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 03 - Rear end
03-P.D. only 03 - Rear end
03-P.D. only 03 - Rear end
03 -P.D. only 03 - Rear end
03-P.D. only 03 - Rear end
03-P.D. only 02-Angle
03-P.D. only 05 - Turning movement

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

02 - Non-fatal injury 07 - SMV other
03-P.D. only 03 - Rear end
03 -P.D. only 03 - Rear end

02 - Non-fatal injury 99 - Other

02 - Non-fatal injury 07 - SMV other
03-P.D. only 04- Sideswipe
03-P.D. only 02 - Angle
03-P.D. only 06 - SMV unattended vehicle
03-P.D. only 02-Angle

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 03 - Rear end
03-P.D. only 05 - Turning movement

02 - Non-fatal injury 05 - Turning movement

02 - Non-fatal injury 05 - Turning movement
03-P.D. only 05 - Turning movement
03-P.D. only 05 - Turning movement
03-P.D. only 05 - Turning movement
03-P.D. only 05 - Turning movement
03-P.D. only 04 - Sideswipe

02 - Non-fatal injury 07-SMV other
03-P.D. only 04 - Sideswipe.
03-P.D. only 99 - Other

02 - Non-fatal injury 07 - SMV other

02 - Non-fatal injury 07-SMV other

02 - Non-fatal injury 05 - Turning movement
03-P.D. only 04 - Sideswipe
03-P.D. only 03 - Rear end

02 - Non-fatal injury 02 - Angle
03-P.D. only 04 - Sideswipe.

02 - Non-fatal injury 07 - SMV other
03-P.D. only 03 - Rear end
03-P.D. only 06 - SMV unattended vehicle
03 -P.D. only 06 - SMV unattended vehicle
03-P.D. only 06 - SMV unattended vehicle
03-P.D. only 04 - Sideswipe
03-P.D. only 06 - SMV unattended vehi
03-P.D. only 04 - Sideswipe.
03-P.D. only 04 - Sideswipe
03-P.D. only 02-Angle
03-P.D. only 04 Sideswipe
03-P.D. only 02 - Angle
03-P.D. only 02-Angle

02 - Non-fatal injury 07 - SMV other

02 - Non-fatal injury 07-SMV other
03-P.D. only 02 - Angle
03-P.D. only 02-Angle
03-P.D. only 04 - Sideswipe
03-P.D. only 05 - Turning movement
03-P.D. only 02 - Angle
03-P.D. only 02-Angle
03-P.D. only 02-Angle
03-P.D. only 04- Sideswipe

02 - Non-fatal injury 05 - Turning movement

02 - Non-fatal injury 05 - Turning movement
03-P.D. only 05 - Turning movement
03-P.D. only 07 - SMV other
03-P.D. only 02 - Angle
03-P.D. only 02-Angle

02 - Non-fatal injury 07 - SMV other
03-P.D. only 04- Sideswipe
03-P.D. only 05 - Turning movement
03-P.D. only 02-Angle

02 - Non-fatal injury 07 - SMV other

02 - Non-fatal injury 99 - Other
03-P.D. only 02 - Angle
03-P.D. only 02-Angle
03-P.D. only 02-Angle
03-P.D. only 02 - Angle

02 - Non-fatal injury 02 - Angle

02 - Non-fatal injury 03 - Rear end
03-P.D. only 04 - Sideswipe

02 - Non-fatal injury 07-SMV other
03 -P.D. only 06 - SMV unattended vehicle
03-P.D. only 99 - Other
03-P.D. only 05 - Turning movement

03-P.D. only 05 - Turning movement

Road Surface Condition
03 - Loose snow
03 - Loose snow
01-Dry
01-Dry
06- Ice

- Packed snow
01-Dry
01-Dry

03 - Loose snow

@

01-Dry

3 - Loose snow
01-Dry
01-Dry

s

01-Dry

03 - Loose snow
02 - Wet

03 - Loose snow



2019-01-30
2019-07-28
2019-01-25
2019-05-08

21:00
3:03

22:00

16:00

RIDEAU ST btwn NELSON ST & FRIEL ST (__3ZA3WJ)
RIDEAU ST btwn NELSON ST & FRIEL ST (__3ZA3WJ)
RIDEAU ST btwn NELSON ST & FRIEL ST (__3ZA3W))
YORK ST btwn TURN LANE & NELSON ST (__3ZA7AE)

01-Clear
01-Clear
03 - Snow
01-Clear

07 - Dark

07 - Dark

07 - Dark
01 - Daylight

10 - No control
10 - No control
10 - No control
10 - No control

03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only

03 - Rear end
06 - SMV unattended vehicle
07 - SMV other
02- Angle

02 - Wet
01-Dry
06- Ice
01-Dry



Appendix E

Synchro Intersection Worksheets — 2022 Future Background Conditions
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Background Development Volumes
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Appendix G

Synchro Intersection Worksheets — Future Background 2024 & 2029
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Multi-Modal Level of Service - Intersections Form

Consultant CGH Transportation Inc.
Scenario Existing/Future
Comments

INTERSECTIONS

Crossing Side
Lanes
Median

Conflicting Left Turns
Conflicting Right Turns

Right Turns on Red (RToR) ?
Ped Signal Leading Interval?
Right Turn Channel

Corner Radius

Crosswalk Type

NORTH
8
Median > 2.4 m

No left turn / Prohib.

Permissive or yield
control

RTOR allowed
No
No Channel

5-10m

Zebra stripe hi-vis
markings

Project 2020-88

Date 2021-07-07

York St at King Edward Ave
SOUTH EAST
3
No Median - 2.4 m

No left turn / Prohib.

Permissive or yield
control

RTOR allowed
No
No Channel

10-15m

Std transverse
markings

WEST
0-2
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

10-15m

Std transverse
markings

NORTH
8
No Median - 2.4 m

Protected

Permissive or yield
control

RTOR prohibited
Yes
No Channel

>25m

Zebra stripe hi-vis
markings

Rideau St at King Edward Ave

SOUTH
8
No Median - 2.4 m

No left turn / Prohib.

Permissive or yield
control

RTOR allowed
Yes
No Channel

15-25m

Zebra stripe hi-vis
markings

EAST
6
No Median - 2.4 m

Protected/
Permissive

Permissive or yield
control

RTOR prohibited
Yes
No Channel

5-10m

Zebra stripe hi-vis
markings

WEST
6
No Median - 2.4 m

No left turn / Prohib.

Protected/
Permissive

RTOR allowed
Yes
No Channel

10-15m

Zebra stripe hi-vis
markings

NORTH
0-2
No Median - 2.4 m

Protected/
Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

5-10m

Zebra stripe hi-vis
markings

Rideau St at Nelson St

SOUTH
0-2
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

5-10m

Zebra stripe hi-vis
markings

EAST
5
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

5-10m

Zebra stripe hi-vis
markings

WEST
5
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

5-10m

Zebra stripe hi-vis
markings

NORTH
0-2
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

5-10m

Zebra stripe hi-vis
markings

Rideau St at Friel St

SOUTH
0-2
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

5-10m

Zebra stripe hi-vis
markings

EAST
5
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

5-10m

Zebra stripe hi-vis
markings

WEST
5
No Median - 2.4 m

Permissive

Permissive or yield
control

RTOR allowed
No
No Channel

5-10m

Zebra stripe hi-vis
markings

PETSI Score

Cycle Length

Effective Walk Time

7

78

85

1

-1

29

33

89

89

41

41

89

89

41

41

Average Pedestrian Delay

Approach From

Bicycle Lane Arrangement on Approach

Right Turn Lane Configuration

Right Turning Speed

Left Turn Approach

Operating Speed

Effective Corner Radius

Number of Receiving Lanes on Departure
from Intersection

NORTH

> 2 lanes crossed

> 50 to < 60 km/h

Average Signal Delay <10 sec <20 sec

NORTH

Mixed Traffic

>50m

<25 km/h

= 2 lanes crossed

> 50 to < 60 km/h

<40 sec

SOUTH

Mixed Traffic

<50 m

<25 km/h

<40 sec

<40 sec

One lane crossed

> 50 to < 60 km/h

<20 sec

No lane crossed

> 40 to < 50 km/h

No lane crossed

> 40 to < 50 km/h

One lane crossed

> 50 to < 60 km/h

One lane crossed

> 50 to < 60 km/h

No lane crossed

> 40 to < 50 km/h

No lane crossed

> 40 to < 50 km/h

One lane crossed

> 50 to < 60 km/h

<20 sec <20 sec <10 sec <20 sec

Volume to Capacity Ratio 0.61-0.70 0.71-0.80 0.61-0.70 0.0-0.60

One lane crossed

> 50 to < 60 km/h




Multi-Modal Level of Service - Segments Form

Consultant |CGH Transportation Inc. Project 2020-88
Scenario Existing/Future Date 71712021
Comments

SEGMENTS Nelson Street

Sidewalk Width 22m

Boulevard Width <0.5

Avg Daily Curb Lane Traffic Volume < 3000
Operating Speed > 50 to 60 km/h
On-Street Parking no

Effective Sidewalk Width
Pedestrian Volume

Type of Cycling Facility Mixed Traffic

Number of Travel Lanes < 2 (no centreline)

2 50 to 60 km/h

Operating Speed

Bike Lane (+ Parking Lane) Width

Bike Lane Blockages

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

< 1.8 m refuge
< 3 lanes
<40 km/h

Sidestreet Operating Speed

Facility Type

Friction or Ratio Transit:Posted Speed

Truck Lane Width
Travel Lanes per Direction
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Appendix J

TDM Checklist
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