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Block 221, Riverside South Phase 8 Transportation Impact Assessment
Screening Report
January 7, 2019

1.1 SUMMARY OF DEVELOPMENT

Municipal Address

Riverside South, east of Ralph Hennessy Ave, south of Earl Armstrong Rd,

Description of Location north of Markdale Terrace.

Land Use Classification Residential
Development Size (units) 118 Residential Units (38 Townhomes, 80 Terrace Homes)
Development Size (m?) 14,205 m? GFA (152,900 sq.ft. GFA)

1 Full Movement Access on Ralph Hennessy Avenue

Number of Accesses and Locations 1 Full Movement Access on Markdale Terrace

Phase of Development 1 Phase

Buildout Year Fall 2020

If available, please attach a sketch of the development or site plan to this form.

1.2 TRIP GENERATION TRIGGER

Considering the Development’s Land Use type and Size (as filled out in the previous section), please refer to the
Trip Generation Trigger checks below.

Single-family homes 40 units x
Townhomes or apartments 90 units v
Office 3,500 m? x

Industrial 5,000 m? x

Fast-food restaurant or coffee shop 100 m?2 x
Destination retail 1,000 m? X

Gas station or convenience market 75 m? x

* If the development has a land use type other than what is presented in the table above, estimates of person-trip generation may be made based
on average trip generation characteristics represented in the current edition of the Institute of Transportation Engineers (ITE) Trip Generation
Manual.

If the proposed development size is greater than the sizes identified above, the Trip Generation Trigger is
satisfied.

&
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Block 221, Riverside South Phase 8 Transportation Impact Assessment
Screening Report
January 7, 2019

1.3 LOCATION TRIGGERS

Does the development propose a new driveway to a boundary street that is designated as X
part of the City’s Transit Priority, Rapid Transit or Spine Bicycle Networks?

Is the development in a Design Priority Area (DPA) or Transit-oriented Development (TOD) x
zone? *

*DPA and TOD are identified in the City of Ottawa Official Plan (DPA in Section 2.5.1 and Schedules A and B; TOD in Annex 6). See Chapter 4
for a list of City of Ottawa Planning and Engineering documents that support the completion of TIA).

If any of the above questions were answered with ‘Yes,’ the Location Trigger is satisfied.

1.4 SAFETY TRIGGERS

Are posted speed limits on a boundary street are 80 km/hr or greater? v

Are there any horizontal/vertical curvatures on a boundary street limits sight lines at a x
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, or within 150 m of v
intersection in urban/ suburban conditions)?

Is the proposed driveway within auxiliary lanes of an intersection? v

Does the proposed driveway make use of an existing median break that serves an existing x
site?

Is there is a documented history of traffic operations or safety concerns on the boundary x

streets within 500 m of the development?

Does the development include a drive-thru facility? X

If any of the above questions were answered with ‘Yes,’ the Safety Trigger is satisfied.

1.5 SUMMARY

Does the development satisfy the Trip Generation Trigger? v
Does the development satisfy the Location Trigger? X
Does the development satisfy the Safety Trigger? v

If none of the triggers are satisfied, the TIA Study is complete. If one or more of the triggers is satisfied, the
TIA Study must continue into the next stage (Screening and Scoping).

&
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Block 221, Riverside South Phase 8 Transportation Impact Assessment
Scoping Report
January 7, 2019

2.0 SCOPING

2.1 EXISTING AND PLANNED CONDITIONS
2.1.1 Proposed Development

The proposed development is located at the southeast corner of Earl Armstrong Road and Ralph Hennessy Avenue in
the Riverside South community in Ottawa, Ontario. The site is bound by Earl Armstrong to the north, Ralph Hennessy
Avenue to the west, Markdale Terrace to the south, and existing residential homes to the east.

Figure 1 illustrates the site location. The site is currently zoned as R4Z; the purpose of the R4 — Residential Fourth
Density Zone is to:

¢ Allow a wide mix of residential building forms ranging from detached to low rise apartment dwellings, in some
cases limited to four units, and in no case more than four storeys, in areas designated as General Urban Area
in the Official Plan;

e Allow a number of other residential uses to provide additional housing choices within the fourth density
residential areas;

e Permit ancillary uses to the principal residential use to allow residents to work at home;

¢ Regulate development in a manner that is compatible with existing land use patterns so that the mixed building
form, residential character of a neighbourhood is maintained or enhanced; and

e Permit different development standards, identified in the Z subzone, primarily for areas designated as
Developing Communities, which promote efficient land use and compact form while showcasing newer design
approaches.

The proposed development consists of a total of 118 residential units comprised of 38 townhomes and 80 condo terrace
homes with a combined 152,900 sq.ft. of gross-floor-area (GFA).

One full movement access is proposed along Ralph Hennessy Avenue and another full movement access is proposed
along Markdale Terrace.

A total of 127 vehicle parking spaces will be provided on-site as part of the development.

Buildout and occupancy of the proposed development is anticipated to occur within one development phase in Fall
2020.

The Semi-detached dwellings, townhomes, rowhouses land use (LUC 224) rates from the TRANS Trip Generation
Residential Trip Rates Study Report were adopted for this study. Figure 2 illustrates the proposed site plan.

&
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Block 221, Riverside South Phase 8 Transportation Impact Assessment
Scoping Report
January 7, 2019

Figure 1 - Site Location
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Block 221, Riverside South Phase 8 Transportation Impact Assessment

Scoping Report

January 7, 2019

Figure 2 - Proposed Site Plan
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Block 221, Riverside South Phase 8 Transportation Impact Assessment
Scoping Report
January 7, 2019

2.1.2 Existing Conditions

2.1.2.1 Roads and Traffic Control

The boundary roads are as follows:

Earl Armstrong Road Earl Armstrong Road is a municipally-owned, four-lane divided arterial roadway with a
posted speed limit of 80 kph across the frontage of the proposed site.

Ralph Hennessy Avenue / Ralph Hennessy Avenue is a municipally-owned, two-lane undivided collector roadway
Shoreline Drive with a default speed limit of 50 kph across the frontage of the proposed site.

Markdale Terrace Markdale Terrace is a municipally-owned, two-lane undivided local roadway with a
default speed limit of 50 kph across the frontage of the proposed site.

The proposed development is adjacent to the signalized intersection of Earl Armstrong Road and Ralph Hennessy
Avenue. Nearby intersections include the intersection of Ralph Hennessey Avenue and Markdale Terrace (stop-control
on minor approach), Cambie Road and Ralph Hennessy Avenue (stop-control on minor approach), and Shoreline Drive
and Giant Cedars Crescent (stop-control on minor approach).

Figure 3 illustrates the existing lane configuration and traffic control.

Figure 3 - Existing Lane Configuration and Traffic Control
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Block 221, Riverside South Phase 8 Transportation Impact Assessment
Scoping Report
January 7, 2019

2.1.2.2 Walking and Cycling

Figure 4 illustrates the existing pedestrian and cycling facilities.

Figure 4 - Existing Pedestrian and Cycling Network
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Source: geoOttawa, accessed July 2018

2.1.2.3 Transit

The proposed development is currently serviced by the following OC Transpo route:

Route 278 Route 278 is a Connexion route which operates during weekdays between 6-9 am and 3-6 pm between
Mackenzie King station and the Riverside South community.

The entire site is located within 400 metres of six existing on-street transit stops. The site is also within one kilometer
(10 — 15 minute walk) from the Riverview Park & Ride Station.

Figure 5 illustrates the transit routes and stops.
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Figure 5 - Study Area Transit Routes and Stops
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2.1.2.4 Traffic Management Measures

No traffic management measures are provided near the site.

2.1.2.5 Traffic Volumes

2017 turning movement counts for the Earl Armstrong Road at Ralph Hennessy Avenue intersection were obtained
from the City of Ottawa. Traffic counts at the Ralph Hennessy Ave at Markdale Terrace were conducted in 2018 by

Stantec.

Figure 6 illustrates the 2018 existing traffic volumes at the study area intersections.
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Figure 6 - 2018 Existing Traffic Volumes
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2.1.2.6 Collision History

Earl Armstrong Road at Ralph Hennessy Avenue experienced 6 collisions over a four-year period. Out of the 6
recorded collisions, 3 were classified as single vehicle collisions (50%). The remaining were classified as angle and
“other” collisions. The recorded collisions involved 3 non-fatal injuries (50%) and 3 property damage only (50%).

Two of the collisions (33%) involved one vehicle going westbound and one vehicle making the southbound left turn
movement. Three of the collision (50%) involved single vehicles traveling in the eastbound or westbound directions.
One of the collisions (17%) involved a snow plow reversing in the northbound direction and a stopped vehicle in the
southbound direction. No discernable collision patterns have been identified at this intersection, therefore, no further
investigation is required.

Appendix A contains the collision data and is provided for reference.

2.1.3 Planned Conditions
2.1.3.1 Road Network Modifications

Table 1 identifies the City of Ottawa Transportation Master Plan projects located near of the study area.

&

ol \\ca0218-ppfssO1\01-604\active\ 160401422 _richcraft block 221 riverside\ 1636 - transportation\report\draft\ 4.
strategy\rpt.160401422 riverside.south.block.221.strategy.20190107.docx 9



Block 221, Riverside South Phase 8 Transportation Impact Assessment

Forecasting Report
January 7, 2019

Table 1 - City of Ottawa Transportation Master Plan Projects

Trillium O-Train Extension

North-South LRT (Network
Concept)

South Transitway

Chapman Mills / Strandherd Drive
/ Earl Armstrong Road

Earl Armstrong Road

As outlined in Table 1, a number of transit improvements are expected to occur near the proposed development.

Extension of the existing Trillium O-Train Light
Rail Transit (LRT) line from South Keys to the
future Limebank Station

New LRT right of way between Boulevard
Alexandre-Tache in Gatineau and Riverside
South Town Centre. Includes airport link.

At-grade BRT between the Southwest
Transitway and Riverside South Town Centre

Transit signal priority and queue jump lanes
between Barrhaven Town Centre Station and
Bowesville / Riverside South Station.

Widen from two to four lanes between
Limebank Road and Bowesville Road

New two-lane road between Albion Road and
Bank Street

New two-lane road between Bank Street and
Hawthorne Road

Stage 2 O-Train Extension
(i.e. 2021)

Network Concept
(i.e. Beyond 2031 horizon)

Network Concept
(i.e. Beyond 2031 horizon)

Affordable Network
(2031 horizon)

Affordable Network
(Phase 3: 2026-2031)
EA: Complete

Network Concept
(i.e. Beyond 2031 horizon)
EA: In Progress

Network Concept
(i.e. Beyond 2031 horizon)
EA: Not Started

Under the TMP Affordable Network, the existing Trillium O-Train Light Rail Transit (LRT) line will be extended from
South Keys to the future Limebank Station. This will occur as part of Stage 2 of the Trillium Line O-Train extension

which is expected to go into revenue service in 2021.

In addition to the LRT extension to the Limebank Station, an at-grade BRT system is planned, under the Network

Concept, between the Barrhaven community and the Riverside South community. Given that this project is under the

Network Concept, it is not expected that construction of this new BRT system will start before 2031.

Figure 7 illustrates planned network modifications near the proposed development.
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Figure 7 - Planned Transit Network Modifications
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2.1.3.2 Future Background Developments

One development located at 800 Ralph Hennessy Avenue (the southwest quadrant of the Earl Armstrong Road at
Ralph Hennessy Avenue intersection) was identified as a background development. The nearby background
development, which features 8 stacked apartment-style buildings with a total of 66 units, is proposed to have a shared
access with the subject development on Ralph Hennessy Avenue. It is anticipated that the background development
will be built and occupied in 2023. Furthermore, Riverside South Phase 8 will continue to expand and is expected to be
fully built by 2023.
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2.2 STUDY AREA AND TIME PERIODS
2.2.1 Study Area

The study area was limited to the following intersections:
1. Earl Armstrong Road and Ralph Hennessy Avenue;
2. Ralph Hennessy Avenue and Site Access 1;
3. Ralph Hennessy Avenue and Markdale Terrace; and

4. Markdale Terrace and Site Access 2 (Private Street Two).

2.2.2 Time Periods

The scope of the transportation assessment includes the following analysis time periods:

e Weekday AM peak hour of roadway; and
o  Weekday PM peak hour of roadway.

2.2.3 Horizon Years

The scope of the transportation assessment includes the following horizon years:

e 2018 existing conditions;
e 2020 future background conditions;
e 2020 total future conditions (site build-out); and

e 2025 total future conditions (5 years beyond build-out).
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2.3 EXEMPTIONS REVIEW

Table 2 summarizes the Exemptions Review table from the City of Ottawa’s 2017 Transportation Impact Assessment

Guidelines.

Table 2 - Exemptions Review

Design Review Component

4.1.2 Circulation and

4.1 Development Access

Design 4.1.3 New Street
Networks
4.2.1 Parking Supply
4.2 Parking

4.2.2 Spillover Parking

Network Impact Component

4.5 Transportation

Demand Management All Elements

4.6 Neighbourhood
Traffic Management

4.6.1 Adjacent
Neighbourhoods

4.8 Network Concept

&

Only required for site plans

Only required for plans of subdivision

Only required for site plans

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

Not required for site plans expected to have fewer than
60 employees and/or students on location at any given
time

Only required when the development relies on local or
collector streets for access and total volumes exceed
ATM capacity thresholds

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

3.1 DEVELOPMENT-GENERATED TRAVEL DEMAND

3.1.1 Trip Generation and Mode Shares

The semi-detached dwellings, townhomes, rowhouses land use (LUC 224) rates from the TRANS Trip Generation
Residential Trip Rates Study Report were used to forecast auto trip generation for the proposed development.

Table 3 outlines the assumed land use and the vehicle trip generation rates for each land use.

As per the City of Ottawa TIA Guidelines, the auto trip generation rates for the residential portion of the proposed
development were converted to person trips using the auto mode share rates outlined in Table 3.13 in the TRANS

Residential Trip Generation Residential Trip Rates Study Report (August 2009).
Table 4 shows development-generated person trips for each land use.

Table 3 - Land Uses and Trip Generation Rates

Semi-Detached
224 Dwellings, Townhomes,
Rowhouses

118 units 37% 63% 0.54 53%

Table 4 - Person Trips Generated by Land Use

Semi-_Detached Auto Trips 24 40 64 44
224 Dwellings, Auto Mode Share 55% 55% 55% 61%

Townhomes, .

Rowhouses Person Trips 43 73 116 73

47% 0.71
39 83
61% 61%
65 138

To reflect local travel characteristics, the person trips were assigned to the four primary modal shares (i.e. auto,
passenger, transit, and active moves) according to the TRANS Committee’s 2011 Origin-Destination (O-D) Survey for
the South Gloucester / Leitrim District. Due to the nature of the proposed land uses, the transit modal share was

increased from approximately 5% (as per the OD survey) to 12%, to capture the “Other” modal share as per the OD

survey.

Table 5 outlines the anticipated trip generation potential of the proposed development by travel mode based on

assumed mode shares.
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Table 5 - Trips Generated by Travel Mode

LUC Land Use Trip Conversion Hour Hour
_In_| Out | Total | In_| Out__ Total |
81 51 45 96

Semi-Detached Auto 70% 30 51

224 Dwellings, Passenger 15% 7 11 18 11 10 21
Townhomes, Walk/Bke 3% 1 2 3 2 2 4
Rowhouses Transit 2% 5 9 14 9 8 17

3.1.2 Trip Distribution

Table 6 summarizes the assumed trip distribution for the proposed development. The distribution of traffic to / from the
proposed is derived from the TRANS Committee’s 2011 Origin-Destination (O-D) Summary for the South Gloucester /
Leitrim District, in combination with other sources and engineering judgement.

Table 6 - Trip Distribution

Via (to/from)

Ralph Hennessy Ave Earl Armstrong Rd Earl Armstrong Rd

Direction Shoreline Dr

ort owm sy | (wesy
North 30% 3% 12% 15%
East 10% 10%
South 0%
West 5% 5%
Nominal 55% 5.5% 22% 27.5%
Total 100% 8.5% 0% 44% 47.5%

3.1.3 Trip Assignment

Site generated trips were assigned to the study area road network based on the trip distribution assumptions outlined
in Table 6.

Figure 8 outlines site assignment assumptions.

Figure 9 illustrates new site generated trips during the AM and PM peak hours.
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Figure 8 - Site Traffic Assignment Assumptions
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Figure 9 - Site Generated Volumes
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3.2 BACKGROUND NETWORK TRAVEL DEMAND
3.2.1 Background Growth

The existing traffic counts were grown at a rate of 2% annually, non-compounding, to represent 2020 background traffic
volumes.

3.2.2 Other Developments

As outlined in in section 2.1.3.2, a number of background developments are assumed to occur between 2018 and
2025. The site trips of these background developments were explicitly accounted for in this study. 2025 future
background traffic volumes associated with the full build-out of Riverside South Phase 8 were obtained from the
Riverside South Phase 8 Transportation Impact Study Update (Final Report — August 2015). Traffic volumes from the
adjacent development at Ralph Hennessy Avenue were obtained from the 800 Ralph Hennessy Avenue Access
Operational Assessment Technical Memo (December 5, 2017).

3.3 DEMAND RATIONALIZATION
3.3.1 2020 Future Background Traffic

Figure 10 illustrates the 2020 future background weekday AM, weekday PM, and Saturday peak hour traffic volumes.

The 2020 future background traffic demands are not expected to exceed capacity and therefore demand rationalization
was not required.

3.3.2 2020 Total Future Traffic

Figure 11 illustrates the 2020 total future weekday AM, weekday PM, and Saturday peak hour traffic volumes.

The 2020 total future traffic demands are not expected to exceed capacity and therefore demand rationalization was
not required.

3.3.3 2025 Ultimate Traffic

Figure 12 illustrates the 2025 ultimate weekday AM, weekday PM, and Saturday peak hour traffic volumes.

The 2025 ultimate traffic demands are not expected to exceed capacity and therefore demand rationalization was not
required.
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Figure 10 - 2020 Future Background Traffic Volumes
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Figure 12 - 2025 Ultimate Traffic Volumes
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4.0 STRATEGY

4.1 DEVELOPMENT DESIGN
4.1.1 Design for Sustainable Modes

Bicycle facilities: A total of 45 bicycle parking spaces are provided for the proposed development. There are 37
interior bicycle parking spaces and 8 exterior bicycle parking spaces.

Parking areas: A total of 121 vehicle parking spaces are provided. This consists of 105 resident parking spaces and
16 visitor parking spaces.

Transit facilities: Transit stops for OC Transpo route 278 are currently located at the intersection of Earl Armstrong
Road at Ralph Hennessy Avenue. There are sidewalks along both sides of these roads for pedestrians to access the
transit stops.

4.1.2 Circulation and Access

Two full movements accesses are proposed; one along Ralph Hennessy Avenue and one along Markdale Terrace.
Within the vicinity of the subject site, pedestrian access is facilitated through the existing sidewalks along Ralph
Hennessy Avenue and Earl Armstrong Road. The proposed development also contains sidewalks throughout the site
connecting the buildings to the parking lots and to the boundary road network.

4.1.3 New Street Networks

Not applicable; exempted during screening and scoping.
4.2 PARKING
4.2.1 Parking Supply

Auto Parking - As per City of Ottawa Zoning By-law 2016-249 (Sections 101 and 102), the minimum parking space
requirement is 1.2 spaces per residential dwelling unit for resident parking plus 0.2 spaces per dwelling unit for visitor
parking. Based on the proposed site plan, a minimum of 112 parking spaces are required for the 80 back to back
townhomes. The proposed site plan includes 121 parking spaces, which meets the minimum requirements.

Bicycle Parking — As per City of Ottawa Zoning By-law 2016-249 (Section 111), the minimum bicycle parking rate of
0.5 bicycle parking spaces dwelling unit. Based on the proposed site plan, the required number of bicycle parking
spaces is 40 for the 80 back to back townhomes. The proposed site plan includes 45 bicycle parking spaces, which
meets the minimum requirements.

4.2.2 Spillover Parking

Not applicable; exempted during screening and scoping.
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4.3 BOUNDARY STREET DESIGN
4.3.1 Design Concept

As outlined in the City of Ottawa’s Official Plan Schedule B, Earl Armstrong Road, Ralph Hennessy Avenue, and
Markdale Terrace are part of the ‘General Urban Area’. With these designations, the MMLOS targets are prescribed in
the City of Ottawa’s Multi-Modal Level of Service (MMLOS) Guidelines.

Based on the aforementioned, the Pedestrian Level of Service (PLOS) target is C for all three road segments. The
Ultimate Cycling Network from the City of Ottawa’s Transportation Master Plan (2013) designates Earl Armstrong Road
as a spine cycling route, therefore the Bicycle Level of Service (BLOS) target is C. As Ralph Hennessy Avenue and
Markdale Terrace do not have cycling designations, the Bicycle Level of Service (BLOS) target is D for both segments.
Transit service travelling on Earl Armstrong Road and Ralph Hennessy Avenue currently operate within mixed traffic,
and as such, the Transit Level of Service (TLOS) target is D for both facilities. Markdale Terrace does not have any
transit service, therefore, there is no Transit Level of Service (TLOS) target. Earl Armstrong Road is designated as full
truck route and therefore has a Truck Level of Service (TkLOS) target of D. Ralph Hennessy Avenue and Markdale
Terrace are not designated truck routes, therefore there are no Truck Level of Service (TkLOS) targets for both facilities.

Table 7 presents the MMLOS conditions for both roadway segments.

Earl Armstrong Road currently does not meet the Pedestrian Level of Service (PLOS) target of C due to the high volume
of vehicles and the high operating speeds. Ralph Hennessy Avenue and Markdale Terrace both meet the Pedestrian
Level of Service (PLOS) target of C.

Earl Armstrong Road currently does not meet the Bicycle Level of Service (BLOS) target of C. This is primarily due to
the high operating speed of the roadway. Ralph Hennessy Avenue and Markdale Terrace both meet the Bicycle Level
of Service (BLOS) target of D.

In terms of Transit Level of Service (TLOS), Earl Armstrong Road and Ralph Hennessy Avenue both meet the target
Transit Level of Service (TLOS) target of D. As Markdale Terrace does not have transit service along the road, the
Transit Level of Service (TLOS) is not applicable for this roadway segment.

Earl Armstrong Road currently meets the Truck Level of Service (TKkLOS) target of D. As Ralph Hennessy Avenue and
Markdale Terrace are not designated truck routes, they do not have a Truck Level of Service (TkLOS) target and
therefore, the truck level of service is not applicable.
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Pedestrian

Bicycle

Transit

Truck

Sidewalk width (m)

Boulevard width (m)

Average Daily Curb
Lane Traffic (One-Way)
> 30007

On-Street parking
Operating speed (kph)

Level of Service

Type of facility

Number of travel lanes

Raised Median?

Bike lane width (m)
Operating speed (kph)
Bike lane blockage freq.
Level of Service

Type of facility
Parking/driveway friction
Level of Service

Curb lane width (m)

Number of travel lanes
(both directions)

Level of Service

Table 7 - MMLOS Conditions (Segments)

Existing
2 or more

>2
Yes

No
> 60
D

Bike Lane

2 (each
direction)

Yes
>1.8
>70
Rare
E
Mixed
Limited
D
~3.5m

>2
A

Build-out

*k

*k

*k

*k
*k

*k

*k

*k

*k
*k
*k
*k
*k
*k
*k
*k

*k

*k

*k

Existing
1.8
0

No

N/A
60
C

Mixed
Traffic

2 (total)

No
N/A
50
Rare
B
Mixed
Limited
D

Not
Applicable

Build-out

*k

*k

*k

*k
*k

%

*k

*k

*k
*k
*k
*k
*%
*k
*k

%

Existing
1.8
0

No

N/A
60
Cc

Mixed
Traffic

2 (total)
No
N/A
50
Rare
B

Not
Applicable

Not
Applicable

Notes: C/ D/ D indicates the target is C for Earl Armstrong, D for Ralph Hennessy, and D for Markdale Terrace
** Indicates there are no changes between horizons or scenarios

4.4

4.4.1 Location and Design of Access

ACCESS INTERSECTIONS DESIGN

Build-out

*k

*k

*k

*k
*k

*%

*k

*k

*k
*k
*k
*k

*%

*k

C/DI/D

D/D/
No
Target

D/No
Target /
No
Target

Both site accesses are proposed as full movements accesses. Site Access 1 is located on Ralph Hennessy Avenue

approximately 50m south of Earl Armstrong Road and Site Access 2 is located on Markdale Terrace approximately

40m east of Ralph Hennessy Avenue.

As outlined in the City of Ottawa’s Private Approach By-law (No. 2003-447, S.25, L.), the minimum distance between

the private approach and the nearest intersecting street is 30m based on 100 to 199 parking spaces. This minimum

distance is satisfied with both site accesses.
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4.4.2 Intersection Control

The site accesses are low-volume driveways located on collector and local roadways and therefore stop control on the
minor site access approach is appropriate.

4.4.3 Intersection Design

Section 4.9.2 contains the detailed intersection and MMLOS analysis under all four horizons.

4.5 TRANSPORTATION DEMAND MANAGEMENT
4.5.1 Contextfor TDM

Not applicable; exempted during screening and scoping.

4.5.2 Need and Opportunity

Not applicable; exempted during screening and scoping.

4.5.3 TDM Program

Not applicable; exempted during screening and scoping.

4.6 NEIGHBOURHOOD TRAFFIC MANAGEMENT

Not applicable; exempted during screening and scoping.
4.7 TRANSIT
4.7.1 Route Capacity

An assumed transit modal share of 12% was adopted for both the residential land use. The forecasted transit trips for
the proposed development is 14 and 17 total transit trips during the AM and PM peak hours, respectively. Transit
service headways for OC Transpo route 278 is anticipated to remain at approximately 15 minutes during the weekday
morning and afternoon peak periods. Standard and articulated buses have seated capacities of 40 and 60 people;
respectively, and therefore the combined hourly transit capacity is estimated at 160 - 240 people per hour during the
weekday AM and PM peak periods. The proposed development is therefore anticipated to occupy between 5% and
10% of transit capacity.

4.7.2 Transit Priority

The proposed development will be utilizing existing transit stops along Earl Armstrong Road and is therefore not
expected to impact the transit travel times or trigger the need for transit priority measures.

&
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4.8 REVIEW OF NETWORK CONCEPT
Not applicable; exempted during screening and scoping.

4.9 INTERSECTION DESIGN

4.9.1 Intersection Control

The existing intersection control will be maintained as the default control for the Earl Armstrong Road at Ralph
Hennessy Avenue intersection. Any intersection improvements triggered through the intersection level of service
analysis will be highlighted and adopted accordingly.

4.9.2 Intersection Design

An assessment of the study area intersections was undertaken to determine the operational characteristics of the study
area intersections under the different horizons identified in the Screening and Scoping report. Intersection operational
analysis was facilitated by Synchro 10.0™ software package and the MMLOS analysis was completed for all modes
and compared against the City of Ottawa’s MMLOS targets.

4.9.2.1 2018 Existing Conditions

Figure 6 illustrates 2018 Existing AM and PM peak hour traffic volumes at the study area intersections.

Table 8 summarizes the results of the Synchro analysis under 2018 existing conditions. Both existing study area
intersections currently operate acceptably under 2018 existing conditions.

Appendix B contains detailed intersection performance worksheets.
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Earl Armstrong
Road at Ralph
Hennessy
Avenue

Traffic Signals

Ralph Hennessy
at Markdale Minor Stop
Terrace

Notes:
1. Table format: AM (PM)

EB

WB

NB

SB

WB
NB
SB

Table 8 - 2018 Existing Intersection Operations

Left
Through
Right
Left
Through
Right
Left
Through
Right
Left
Through
Right
Overall Intersection
Left / Right
Through / Right
Left / Through
Overall Intersection

2. vic—represents the anticipated volume divided by the predicted capacity
3.  #-95" percentile volume exceeds capacity, queue may be longer

A(A)
A(A)
A(A)
A(A)
A(A)
A(A)
A(A)
A(A)
A(A)
B (A)
A(A)
A (A)
A (A)
A (A)
A(A)
A(A)
A (A)

0.07 (0.27)
0.54 (0.35)
0.03 (0.02)
0.19 (0.12)
0.30 (0.47)
0.04 (0.08)
0.22 (0.43)
0.04 (0.03)
0.05 (0.07)
0.62 (0.33)
0.02 (0.04)
0.04 (0.04)
0.53 (0.45)
0.06 (0.05)
0.05 (0.06)
0.02 (0.03)

5.0 (4.3)
10.4 (6.5)
6.2 (4.7)
5.9 (4.0)
7.3(8.3)
5.8 (5.5)
48.6 (55.5)
47.0 (51.2)
47.1 (51.5)
57.9 (54.2)
46.9 (51.2)
471 (51.3)
14.0 (11.7)
9.1(9.1)
0.0 (0.0)
2.2 (3.6)
2.9 (3.0)

4.6(8.1)
108.1 (53.8)
0.6 (0.0)
6.8 (5.1)
49.4 (79.7)
2.7 (5.7)
16.4 (21.7)
6.0 (4.3)
115 (15.8)
38.0 (17.8)
4.6 (5.0)
8.8 (9.0)
14(1.2)
0.0 (0.0)
0.4 (0.6)
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MMLOS — Earl Armstrong Road at Ralph Hennessy Avenue Intersection (2018 Existing):

Based on the land-use designations for Earl Armstrong Road and Ralph Hennessy Avenue, the Pedestrian Level of
Service (PLOS) target is C for the intersection of Earl Armstrong Road and Ralph Hennessy Avenue. The Ultimate
Cycling Network from the City of Ottawa’s Transportation Master Plan (2013) designates Earl Armstrong Road as a
spine cycling route, therefore the Bicycle Level of Service (BLOS) target is C. As Ralph Hennessy Avenue does not
have a cycling designation, the Bicycle Level of Service (BLOS) target is D, however, the BLOS target at the intersection
is governed by the most conservative target, therefore, the intersection BLOS target is C. Transit service travelling on
Earl Armstrong Road and Ralph Hennessy Avenue currently operate within mixed traffic, and as such, the Transit Level
of Service (TLOS) target is D for the intersection. Earl Armstrong Road is designated as full truck routes and therefore
has a Truck Level of Service (TKLOS) target of D. Ralph Hennessy Avenue is not a designated truck route, therefore
there is no Truck Level of Service (TkLOS) target, however, the TKLOS target at the intersection is governed by the
most conservative target, therefore, the TKLOS target is D for the intersection. The vehicle level of service (VLOS)
target for the intersection is D.

Table 9 presents the MMLOS conditions for the signalized intersection of Earl Armstrong Road at Ralph Hennessy
Avenue under 2018 existing conditions.

The Pedestrian Level of Service (PLOS) at the intersection is currently operating with a PLOS of F, which is below the
desired target of C. Based on the MMLOS guidelines, intersection PLOS is largely influenced by the number of lanes
pedestrians cross. Reducing the number of vehicle lanes is not a feasible option as it would be to the detriment of the
vehicle level of service particularly with the amount of future growth anticipated in the area.

The Bicycle Level of Service (BLOS) at the intersection is currently operating with a BLOS of F, which is below the
desired target of C. Based on the MMLOS guidelines, intersection BLOS is influenced by the availability of dedicated
cycling amenities, number of lanes cyclists must cross to negotiate a turn at intersections, and roadway operating
speeds. Due to the nature of arterial to collector intersections, the number of vehicle travel lanes is often more than
one in each direction. This increases the number of lanes cyclists must cross to navigate left turning movements at the
intersection. In addition, the posted speed limit is typically 60 km/h or greater along arterial and most collector roadways.
These two factors limit the potential BLOS at signalized arterial to collector intersections. Implementing bike boxes at
the intersection would improve the BLOS at the intersection, however, bike boxes are typically applied in urban areas
where the vehicle speeds are relatively low, therefore, it is not applicable for the subject intersection. Implementing a
physically separated cycling facility (i.e. cycle track or multi-use pathway) with cross-rides at the intersection would also
improve the BLOS. This type of treatment would likely require additional right-of-way along both Earl Armstrong Road
and Ralph Hennessy Avenue.

The transit level of service at the intersection is currently operating with a TLOS of C, which is within the TLOS target
of D. Based on the MMLOS guidelines, intersection TLOS is governed by the delay at the intersection.

The truck level of service at the intersection is currently operating with a TkLOS of C, which is within the TKLOS target
of D. Based on the MMLOS guidelines, TKLOS is governed by the corner radii and the number of receiving lanes.

The vehicle level of service at the intersection is currently operating at a VLOS of B, which is within the VLOS target of
D.
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Table 9 - 2018 Existing Intersection MMLOS (Earl Armstrong / Ralph Hennessy)

Lanes crossed 7 7 6 5
Median >=2.4m (yes/no) No No No No
Left turn phasing E;c;tn?icst:i% g;?t:gsei% Permissive Permissive
Right turn conflict Yield Control Yield Control Yield Control = Yield Control
RTOR (yes/no) Yes Yes Yes Yes
Leading ped interval (yes/no) No No No No
o Right turn comer radius (m) Charnel  Chamnel  Chamnel  Chamnel
9 Crosswalk treatment Standard Standard Standard Standard
o Cycle length (s) 120 120 120 120
Effective walk time (s) 58.9 58.9 7.7 7.7
PETSI Points 11 14 32 49
PETSI Points LOS F F E D
Average Pedestrian Delay (s) 15.5 15.5 52.5 52.5
Ped Delay LOS B B E E
Level of Service F F E E
Level of Service F
Type of bike lane Pocll_(::"?lke POCE::\:'ke Mixed Traffic =~ Mixed Traffic
Left-turn - lanes crossed 2 2 N/A N/A
Left-turn - vehicle operating speed (km/hr) > 60 > 60 > 60 > 60
Right-turn - number of turn lanes 1 1 1 1
Q Right-turn - turn lane length (m) > 50 > 50 Cha,\r:/nAeI-ized Chall\'l\ﬁzl_ized
@ Right-turn - turning speed (km/hr) <30 <30 > 25 > 25
RTLintroduced ., <I-
Right-turn - location of bike lane to the right of thtrqduced o N/A N/A
the bike lane e |.'|ght oir iz
bike lane
Level of Service F F F F
Level of Service F
8 Intersection Average Delay (s) <20
= Level of Service C
Effective corner radius (m) >15 >15 > 15m >15
8 Number of receiving lanes 2 1 2 2
< Level of Service A c A A
Level of Service C
» Maximum Volume-to-capacity (v/c) 0.47 0.54 0.62 0.43
S Level of Service A A B A
> Level of Service B
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4.9.2.2 2020 Future Background Conditions

Figure 10 illustrates 2020 future background AM and PM peak hour traffic volumes at the study area intersections.

Table 10 summarizes the results of the Synchro analysis for 2020 future background conditions. All study area
intersections are anticipated to operate acceptably under 2020 future background conditions.

Appendix B contains detailed intersection performance worksheets.
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Table 10 — 2020 Future Background Intersection Operations

Left A (A) 0.07 (0.30) 5.1 (4.8) 4.8 (9.0)
EB Through A (A) 0.56 (0.37) 10.9 (7.0) 116.7 (58.8)
Right A (A) 0.03 (0.03) 6.3 (5.0) 1.2(0.2)
Left A (A) 0.22 (0.16) 6.4 (4.2) 7.3 (6.4)
WB Through A (A) 0.31 (0.49) 7.5 (8.9) 52.3 (88.1)
Earl Armstrong Right A(A) 0.04 (0.08) 5.9 (5.8) 3.1(6.1)
Rojgnite'z:;ph Traffic Signals Left A(A) 0.29 (0.47) 49.1 (55.4) 20.4 (24.4)
Avenue NB Through A (A) 0.05 (0.05) 46.8 (50.7) 6.8 (6.0)
Right A (A) 0.06 (0.07) 46.9 (50.9) 14.0 (16.4)
Left B (A) 0.64 (0.32) 58.4 (53.3) 39.4 (18.1)
SB Through A (A) 0.03 (0.05) 46.7 (50.7) 5.6 (6.4)
Right A (A) 0.05 (0.05) 46.8 (50.7) 9.6 (9.5)
Overall Intersection A (A) 0.55 (0.48) 14.6 (12.3) -
EB Left / Through / Right A (A) 0.04 (0.03) 9.8 (9.9) 1.0 (0.6)
R:\'/F;‘]:'eegt”gizy Minor Sto NB Left / Through / Right A(A) 0.00 (0.01) 0.1 (0.5) 0.0 (0.2)
Aooss 1 P SB Left / Through / Right A (A) 0.07 (0.07) 0.0 (0.0) 0.0 (0.0)
Overall Intersection A (A) - 1.2 (0.9) -
WB Left/ Right A (A) 0.06 (0.05) 9.1(9.2) 1.4 (1.3)
Ra;m';fkfg;?:sy Minor Sto NB Through / Right A(A) 0.06 (0.07) 0.0 (0.0) 0.0 (0.0)
Terrace P SB Left / Through A (A) 0.02 (0.03) 2.0 (3.5) 0.5 (0.7)
Overall Intersection A (A) - 2.8 (2.9) -
Notes:

1. Table format: AM (PM)
2. vic—represents the anticipated volume divided by the predicted capacity
3.  #- 95" percentile volume exceeds capacity, queue may be longer
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MMLOS - Earl Armstrong Road at Ralph Hennessy Avenue Intersection (2020 Future Background):

Based on the land-use designations for Earl Armstrong Road and Ralph Hennessy Avenue, the Pedestrian Level of
Service (PLOS) target is C for the intersection of Earl Armstrong Road and Ralph Hennessy Avenue. The Ultimate
Cycling Network from the City of Ottawa’s Transportation Master Plan (2013) designates Earl Armstrong Road as a
spine cycling route, therefore the Bicycle Level of Service (BLOS) target is C. As Ralph Hennessy Avenue does not
have a cycling designation, the Bicycle Level of Service (BLOS) target is D, however, the BLOS target at the intersection
is governed by the most conservative target, therefore, the intersection BLOS target is C. Transit service travelling on
Earl Armstrong Road and Ralph Hennessy Avenue currently operate within mixed traffic, and as such, the Transit Level
of Service (TLOS) target is D for the intersection. Earl Armstrong Road is designated as full truck routes and therefore
has a Truck Level of Service (TkLOS) target of D. Ralph Hennessy Avenue is not a designated truck route, therefore
there is no Truck Level of Service (TKLOS) target, however, the TKLOS target at the intersection is governed by the
most conservative target, therefore, the TKLOS target is D for the intersection. The vehicle level of service (VLOS)
target for the intersection is D.

Table 11 presents the MMLOS conditions for the signalized intersection of Earl Armstrong Road at Ralph Hennessy
Avenue under 2020 future background conditions.

The Pedestrian Level of Service (PLOS) at the intersection is projected to continue to operate with a PLOS of F, which
is below the desired target of C. Based on the MMLOS guidelines, intersection PLOS is largely influenced by the
number of lanes pedestrians cross. Reducing the number of vehicle lanes is not a feasible option as it would be to the
detriment of the vehicle level of service particularly with the amount of future growth anticipated in the area.

The Bicycle Level of Service (BLOS) at the intersection is currently operating with a BLOS of F, which is below the
desired target of C. Based on the MMLOS guidelines, intersection BLOS is influenced by the availability of dedicated
cycling amenities, number of lanes cyclists must cross to negotiate a turn at intersections, and roadway operating
speeds. Due to the nature of arterial to collector intersections, the number of vehicle travel lanes is often more than
one in each direction. This increases the number of lanes cyclists must cross to navigate left turning movements at the
intersection. In addition, the posted speed limit is typically 60 km/h or greater along arterial and most collector roadways.
These two factors limit the potential BLOS at signalized arterial to collector intersections. Implementing bike boxes at
the intersection would improve the BLOS at the intersection, however, bike boxes are typically applied in urban areas
where the vehicle speeds are relatively low, therefore, it is not applicable for the subject intersection. Implementing a
physically separated cycling facility (i.e. cycle track or multi-use pathway) with cross-rides at the intersection would also
improve the BLOS. This type of treatment would likely require additional right-of-way along both Earl Armstrong Road
and Ralph Hennessy Avenue.

The transit level of service at the intersection is projected to continue to operate with a TLOS of C, which is within the
TLOS target of D. Based on the MMLOS guidelines, intersection TLOS is governed by the delay at the intersection.

The truck level of service at the intersection is projected to continue to operate with a TkLOS of C, which is within the
TkLOS target of D. Based on the MMLOS guidelines, TKLOS is governed by the corner radii and the number of receiving
lanes.

The vehicle level of service at the intersection is projected to continue to operate at a VLOS of B, which is within the
target of D.

&

ol \\ca0218-ppfss01\01-604\active\ 160401422 _richcraft block 221 riverside\ 1636 -
transportation\report\draft\ 4. strategy\rpt.160401422.riverside.south.block.221.strategy.20190107.docx 30



Block 221, Riverside South Phase 8 Transportation Impact Assessment
Strategy Report
January 7, 2019

Table 11 — 2020 Future Background Intersection MMLOS (Earl Armstrong / Ralph Hennessy)

Lanes crossed 7 7 6 5
Median >=2.4m (yes/no) No No No No
Left turn phasing E;c;tn?icst:i% g;?t:gsei% Permissive Permissive
Right turn conflict Yield Control Yield Control Yield Control = Yield Control
RTOR (yes/no) Yes Yes Yes Yes
Leading ped interval (yes/no) No No No No
o Right turn comer radius (m) Charnel  Chamnel  Chamnel  Chamnel
9 Crosswalk treatment Standard Standard Standard Standard
o Cycle length (s) 120 120 120 120
Effective walk time (s) 58.9 58.9 7.7 7.7
PETSI Points 11 14 32 49
PETSI Points LOS F F E D
Average Pedestrian Delay (s) 15.5 15.5 52.5 52.5
Ped Delay LOS B B E E
Level of Service F F E E
Level of Service F
Type of bike lane Pocll_(::"?lke POCE::\:'ke Mixed Traffic =~ Mixed Traffic
Left-turn - lanes crossed 2 2 N/A N/A
Left-turn - vehicle operating speed (km/hr) > 60 > 60 > 60 > 60
Right-turn - number of turn lanes 1 1 1 1
Q Right-turn - turn lane length (m) > 50 > 50 Cha,\r:/nAeI-ized Chall\'l\ﬁzl_ized
@ Right-turn - turning speed (km/hr) <30 <30 > 25 > 25
RTLintroduced ., <I-
Right-turn - location of bike lane to the right of thtrqduced o N/A N/A
the bike lane e |.'|ght oir iz
bike lane
Level of Service F F F F
Level of Service F
8 Intersection Average Delay (s) <20
= Level of Service C
Effective corner radius (m) >15 >15 > 15m >15
8 Number of receiving lanes 2 1 2 2
< Level of Service A c A A
Level of Service C
» Maximum Volume-to-capacity (v/c) 0.47 0.54 0.62 0.43
S Level of Service A A B A
> Level of Service B
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4.9.2.3 2020 Total Future Conditions

Figure 11 illustrate 2020 Total Future AM and PM peak hour traffic volumes at the study area intersections.

Table 12 summarizes the results of the Synchro analysis for 2020 total future conditions. All study area intersections
are anticipated to operate acceptably under 2020 total future conditions.

Appendix B contains detailed intersection performance worksheets.
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Table 12 — 2020 Total Future Intersection Operations

Left A (A) 0.07 (0.31) 5.2 (5.6) 4.8(10.1)
EB Through A(A) 0.56 (0.38) 11.1 (8.4) 117.9 (64.8)
Right A (A) 0.04 (0.04) 6.5 (6.1) 3.0 (2.9)
Left A(A) 0.26 (0.20) 6.7 (4.6) 8.6 (8.9)
WB Through A (A) 0.31(0.51) 7.6 (9.8) 52.3 (95.2)
Earl Armstrong Right A(A) 0.04 (0.08) 5.9 (6.4) 3.1 (6.6)
Rojgnf‘te'::;ph Traffic Signals Left A(A) 0.42 (0.55) 50.6 (56.5) 27.6 (30.7)
Avenue NB Through A(A) 0.07 (0.07) 46.9 (49.2) 9.1 (8.2)
Right A (A) 0.07 (0.09) 47.0 (49.4) 15.3 (17.0)
Left B (A) 0.63 (0.27) 58.1 (51.2) 39.4 (17.6)
SB Through A (A) 0.05 (0.07) 46.7 (49.2) 6.8 (8.6)
Right A (A) 0.05 (0.04) 46.7 (49.0) 9.6 (9.3)
Overall Intersection A (A) 0.56 (0.50) 15.3 (13.7) -
EB Left / Through / Right B (B) 0.05 (0.03) 10.8 (11.2) 1.2 (0.8)
Ralph Hennessy WB Left / Through / Right A (A) 0.03 (0.03) 9.3 (9.5) 0.8 (0.7)
Avenue at Site Minor Stop NB Left / Through / Right A (A) 0.00 (0.01) 0.1 (0.5) 0.0 (0.2)
Access 1 SB Left / Through / Right A(A) 0.01 (0.02) 0.9 (1.3) 0.2 (0.4)
Overall Intersection A (A) - 2.1(1.9) -
WB Left / Right A (A) 0.09 (0.08) 9.3 (9.4) 2.3(2.0)
Ra;‘;?ﬂ';fkfg::sy S — NB Through / Right A(A) 0.06 (0.08) 0.0 (0.0) 0.0 (0.0)
Terrace SB Left / Through A (A) 0.03 (0.05) 2.7 (4.3) 0.7 (1.1)
Overall Intersection A (A) - 3.6 (3.7) -
Markdal EB Through / Right A (A) 0.01 (0.02) 1.9 (2.8) 0.2 (0.4)
ElleklS , WB Left / Through A(A) 0.03 (0.03) 0.0 (0.0) 0.0 (0.0)
Ter,iiggsast 2S'te Minor Stop SB Left / Right A(A) 0.03 (0.02) 8.7 (8.6) 0.6 (0.6)
Overall Intersection A (A) - 2.5(2.8) -
Notes:

1. Table format: AM (PM)
2.  vic - represents the anticipated volume divided by the predicted capacity
3.  #-95" percentile volume exceeds capacity, queue may be longer
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MMLOS — Earl Armstrong Road at Ralph Hennessy Avenue Intersection (2020 Total Future):

Based on the land-use designations for Earl Armstrong Road and Ralph Hennessy Avenue, the Pedestrian Level of
Service (PLOS) target is C for the intersection of Earl Armstrong Road and Ralph Hennessy Avenue. The Ultimate
Cycling Network from the City of Ottawa’s Transportation Master Plan (2013) designates Earl Armstrong Road as a
spine cycling route, therefore the Bicycle Level of Service (BLOS) target is C. As Ralph Hennessy Avenue does not
have a cycling designation, the Bicycle Level of Service (BLOS) target is D, however, the BLOS target at the intersection
is governed by the most conservative target, therefore, the intersection BLOS target is C. Transit service travelling on
Earl Armstrong Road and Ralph Hennessy Avenue currently operate within mixed traffic, and as such, the Transit Level
of Service (TLOS) target is D for the intersection. Earl Armstrong Road is designated as full truck routes and therefore
has a Truck Level of Service (TKLOS) target of D. Ralph Hennessy Avenue is not a designated truck route, therefore
there is no Truck Level of Service (TkLOS) target, however, the TKLOS target at the intersection is governed by the
most conservative target, therefore, the TKLOS target is D for the intersection. The vehicle level of service (VLOS)
target for the intersection is D.

Table 13 presents the MMLOS conditions for the signalized intersection of Earl Armstrong Road at Ralph Hennessy
Avenue under 2020 total future conditions.

The Pedestrian Level of Service (PLOS) at the intersection is projected to continue to operate with a PLOS of F, which
is below the desired target of C. Based on the MMLOS guidelines, intersection PLOS is largely influenced by the
number of lanes pedestrians cross. Reducing the number of vehicle lanes is not a feasible option as it would be to the
detriment of the vehicle level of service particularly with the amount of future growth anticipated in the area.

The Bicycle Level of Service (BLOS) at the intersection is currently operating with a BLOS of F, which is below the
desired target of C. Based on the MMLOS guidelines, intersection BLOS is influenced by the availability of dedicated
cycling amenities, number of lanes cyclists must cross to negotiate a turn at intersections, and roadway operating
speeds. Due to the nature of arterial to collector intersections, the number of vehicle travel lanes is often more than
one in each direction. This increases the number of lanes cyclists must cross to navigate left turning movements at the
intersection. In addition, the posted speed limit is typically 60 km/h or greater along arterial and most collector roadways.
These two factors limit the potential BLOS at signalized arterial to collector intersections. Implementing bike boxes at
the intersection would improve the BLOS at the intersection, however, bike boxes are typically applied in urban areas
where the vehicle speeds are relatively low, therefore, it is not applicable for the subject intersection. Implementing a
physically separated cycling facility (i.e. cycle track or multi-use pathway) with cross-rides at the intersection would also
improve the BLOS. This type of treatment would likely require additional right-of-way along both Earl Armstrong Road
and Ralph Hennessy Avenue.

The transit level of service at the intersection is projected to continue to operate with a TLOS of C, which is within the
TLOS target of D. Based on the MMLOS guidelines, intersection TLOS is governed by the delay at the intersection.

The truck level of service at the intersection is projected to continue to operate with a TkLOS of C, which is within the
TkLOS target of D. Based on the MMLOS guidelines, TKLOS is governed by the corner radii and the number of receiving
lanes.

The vehicle level of service at the intersection is projected to continue to operate at a VLOS of B, which is within the
O rget of D.

&
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Table 13 — 2020 Total Future Intersection MMLOS (Earl Armstrong / Ralph Hennessy)

Lanes crossed 7 7 6 5
Median >=2.4m (yes/no) No No No No
Left turn phasing E;c;tn?icst:i% g;?t:gsei% Permissive Permissive
Right turn conflict Yield Control Yield Control Yield Control = Yield Control
RTOR (yes/no) Yes Yes Yes Yes
Leading ped interval (yes/no) No No No No
o Right turn comer radius (m) Charnel  Chamnel  Chamnel  Chamnel
9 Crosswalk treatment Standard Standard Standard Standard
o Cycle length (s) 120 120 120 120
Effective walk time (s) 58.9 58.9 7.7 7.7
PETSI Points 11 14 32 49
PETSI Points LOS F F E D
Average Pedestrian Delay (s) 15.5 15.5 52.5 52.5
Ped Delay LOS B B E E
Level of Service F F E E
Level of Service F
Type of bike lane Pocll_(::"?lke POCE::\:'ke Mixed Traffic =~ Mixed Traffic
Left-turn - lanes crossed 2 2 N/A N/A
Left-turn - vehicle operating speed (km/hr) > 60 > 60 > 60 > 60
Right-turn - number of turn lanes 1 1 1 1
Q Right-turn - turn lane length (m) > 50 > 50 Cha,\r:/nAeI-ized Chall\'l\ﬁzl_ized
@ Right-turn - turning speed (km/hr) <30 <30 > 25 > 25
RTLintroduced ., <I-
Right-turn - location of bike lane to the right of thtrqduced o N/A N/A
the bike lane e |.'|ght oir iz
bike lane
Level of Service F F F F
Level of Service F
8 Intersection Average Delay (s) <20
= Level of Service C
Effective corner radius (m) >15 >15 > 15m >15
8 Number of receiving lanes 2 1 2 2
< Level of Service A c A A
Level of Service C
» Maximum Volume-to-capacity (v/c) 0.47 0.54 0.62 0.43
S Level of Service A A B A
> Level of Service B

&
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4.9.2.4 2025 Ultimate Conditions

Figure 12 illustrates 2025 Ultimate AM and PM peak hour traffic volumes at the study area intersections.

Table 14 summarizes the results of the Synchro analysis for 2025 ultimate conditions. All study area intersections are
anticipated to operate acceptably under 2025 ultimate conditions.

Appendix B contains detailed intersection performance worksheets.

&
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Table 14 — 2025 Ultimate Intersection Operations

Left A (A) 0.09 (0.39) 7.2 (8.6) 5.9 (13.1)
EB Through B (A) 0.67 (0.47) 16.0 (13.1) 151.8 (87.8)
Right A (A) 0.04 (0.11) 8.6 (9.6) 3.9 (9.0)
Left A (B) 0.40 (0.69) 11.1 (11.6) 12.3 (#38.4)
WB Through A (A) 0.36 (0.58) 9.7 (12.6) 64.8 (126.4)
Earl Armstrong Right A(A) 0.04 (0.09) 7.4(7.7) 4.2(9.2)
Rojgnite'::;ph Traffic Signals Left C (8) 0.74 (0.65) 61.5 (58.2) 55.2 (40.9)
Avenue NB Through A(A) 0.06 (0.06) 43.1 (46.3) 9.1 (8.2)
Right B (A) 0.61(0.13) 51.8 (46.9) 54.8 (19.4)
Left A(A) 0.54 (0.23) 49.3 (47.9) 40.7 (17.8)
SB Through A (A) 0.04 (0.06) 43.0 (46.3) 7.1 (8.5)
Right A (A) 0.05 (0.05) 43.1 (46.3) 11.0 (11.3)
Overall Intersection B (B) 0.66 (0.70) 21.3 (17.0) -
EB Left / Through / Right B (B) 0.05 (0.03) 10.9 (11.4) 1.2 (0.8)
Ralph Hennessy WB Left / Through / Right A (A) 0.03 (0.03) 9.4 (9.6) 0.8 (0.7)
Avenue at Site Minor Stop NB Left / Through / Right A (A) 0.00 (0.01) 0.1 (0.4) 0.0 (0.2)
Access 1 SB Left / Through / Right A(A) 0.01 (0.02) 0.8 (1.2) 0.2 (0.4)
Overall Intersection A (A) - 2.0 (1.8) -
WB Left / Right A (A) 0.09 (0.08) 9.3 (9.4) 2.2(2.0)
Ra;‘;?ﬂ';fkfg::sy S — NB Through / Right A(A) 0.06 (0.08) 0.0 (0.0) 0.0 (0.0)
Terrace SB Left / Through A (A) 0.03 (0.05) 2.5 (4.1) 0.7 (1.1)
Overall Intersection A (A) - 3.4 (3.5) -
Markdal EB Through / Right A (A) 0.01 (0.02) 2.0 (2.8) 0.2 (0.4)
ElleklS , WB Left / Through A(A) 0.03 (0.03) 0.0 (0.0) 0.0 (0.0)
Ter,iiggsast 2S'te Minor Stop SB Left / Right A(A) 0.03 (0.02) 8.6 (8.6) 0.6 (0.6)
Overall Intersection A (A) - 2.6 (2.9) -
Notes:

1. Table format: AM (PM)
2.  vic - represents the anticipated volume divided by the predicted capacity
3.  #-95" percentile volume exceeds capacity, queue may be longer
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MMLOS - Earl Armstrong Road at Ralph Hennessy Avenue Intersection (2025 Ultimate):

Based on the land-use designations for Earl Armstrong Road and Ralph Hennessy Avenue, the Pedestrian Level of
Service (PLOS) target is C for the intersection of Earl Armstrong Road and Ralph Hennessy Avenue. The Ultimate
Cycling Network from the City of Ottawa’s Transportation Master Plan (2013) designates Earl Armstrong Road as a
spine cycling route, therefore the Bicycle Level of Service (BLOS) target is C. As Ralph Hennessy Avenue does not
have a cycling designation, the Bicycle Level of Service (BLOS) target is D, however, the BLOS target at the intersection
is governed by the most conservative target, therefore, the intersection BLOS target is C. Transit service travelling on
Earl Armstrong Road and Ralph Hennessy Avenue currently operate within mixed traffic, and as such, the Transit Level
of Service (TLOS) target is D for the intersection. Earl Armstrong Road is designated as full truck routes and therefore
has a Truck Level of Service (TkLOS) target of D. Ralph Hennessy Avenue is not a designated truck route, therefore
there is no Truck Level of Service (TKLOS) target, however, the TKLOS target at the intersection is governed by the
most conservative target, therefore, the TKLOS target is D for the intersection. The vehicle level of service (VLOS)
target for the intersection is D.

Table 15 presents the MMLOS conditions for the signalized intersection of Earl Armstrong Road at Ralph Hennessy
Avenue under 2025 ultimate conditions.

The Pedestrian Level of Service (PLOS) at the intersection is projected to continue to operate with a PLOS of F, which
is below the desired target of C. Based on the MMLOS guidelines, intersection PLOS is largely influenced by the
number of lanes pedestrians cross. Reducing the number of vehicle lanes is not a feasible option as it would be to the
detriment of the vehicle level of service particularly with the amount of future growth anticipated in the area.

The Bicycle Level of Service (BLOS) at the intersection is currently operating with a BLOS of F, which is below the
desired target of C. Based on the MMLOS guidelines, intersection BLOS is influenced by the availability of dedicated
cycling amenities, number of lanes cyclists must cross to negotiate a turn at intersections, and roadway operating
speeds. Due to the nature of arterial to collector intersections, the number of vehicle travel lanes is often more than
one in each direction. This increases the number of lanes cyclists must cross to navigate left turning movements at the
intersection. In addition, the posted speed limit is typically 60 km/h or greater along arterial and most collector roadways.
These two factors limit the potential BLOS at signalized arterial to collector intersections. Implementing bike boxes at
the intersection would improve the BLOS at the intersection, however, bike boxes are typically applied in urban areas
where the vehicle speeds are relatively low, therefore, it is not applicable for the subject intersection. Implementing a
physically separated cycling facility (i.e. cycle track or multi-use pathway) with cross-rides at the intersection would also
improve the BLOS. This type of treatment would likely require additional right-of-way along both Earl Armstrong Road
and Ralph Hennessy Avenue.

The transit level of service at the intersection is projected to continue to operate with a TLOS of C, which is within the
TLOS target of D. Based on the MMLOS guidelines, intersection TLOS is governed by the delay at the intersection.

The truck level of service at the intersection is projected to continue to operate with a TkLOS of C, which is within the
TkLOS target of D. Based on the MMLOS guidelines, TKLOS is governed by the corner radii and the number of receiving
lanes.

The vehicle level of service at the intersection is projected to continue to operate at a VLOS of B, which is within the
VLOS target of D.

&
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Table 15 — 2025 Ultimate Intersection MMLOS (Earl Armstrong / Ralph Hennessy)

Lanes crossed 7 7 6 5
Median >=2.4m (yes/no) No No No No
Left turn phasing E;c;tn?icst:i% g;?t:gsei% Permissive Permissive
Right turn conflict Yield Control Yield Control Yield Control = Yield Control
RTOR (yes/no) Yes Yes Yes Yes
Leading ped interval (yes/no) No No No No
o Right turn comer radius (m) Charnel  Chamnel  Chamnel  Chamnel
9 Crosswalk treatment Standard Standard Standard Standard
o Cycle length (s) 120 120 120 120
Effective walk time (s) 58.9 58.9 7.7 7.7
PETSI Points 11 14 32 49
PETSI Points LOS F F E D
Average Pedestrian Delay (s) 15.5 15.5 52.5 52.5
Ped Delay LOS B B E E
Level of Service F F E E
Level of Service F
Type of bike lane Pocll_(::"?lke POCE::\:'ke Mixed Traffic =~ Mixed Traffic
Left-turn - lanes crossed 2 2 N/A N/A
Left-turn - vehicle operating speed (km/hr) > 60 > 60 > 60 > 60
Right-turn - number of turn lanes 1 1 1 1
Q Right-turn - turn lane length (m) > 50 > 50 Cha,\r:/nAeI-ized Chall\'l\ﬁzl_ized
@ Right-turn - turning speed (km/hr) <30 <30 > 25 > 25
RTLintroduced ., <I-
Right-turn - location of bike lane to the right of thtrqduced o N/A N/A
the bike lane e |.'|ght oir iz
bike lane
Level of Service F F F F
Level of Service F
8 Intersection Average Delay (s) <20
= Level of Service C
Effective corner radius (m) >15 >15 > 15m >15
8 Number of receiving lanes 2 1 2 2
< Level of Service A c A A
Level of Service C
» Maximum Volume-to-capacity (v/c) 0.47 0.54 0.62 0.43
S Level of Service A A B A
> Level of Service B
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5.0 CONCLUSION

This Transportation Impact Assessment (TIA) was prepared in support of a Site Plan application for a proposed
development located at the southeast corner of Earl Armstrong Road and Ralph Hennessy Avenue in the Riverside
South community in Ottawa, Ontario. The site is bound by Earl Armstrong to the north, Ralph Hennessy Avenue to the
west, Markdale Terrace to the south, and existing residential homes to the east.

The proposed development consists of a total of 118 residential units comprised of 38 townhomes and 80 condo terrace
homes with a combined 152,900 sq.ft. of gross-floor-area (GFA). One full movement access is proposed along Ralph
Hennessy Avenue and another full movement access is proposed along Markdale Terrace.

The study area intersections currently operate acceptably, and the development generated site trips are not anticipated
to adversely impact traffic operations. All study area intersections are projected to operate acceptably under the 2020
site build-out (total future) horizon and the 20205 ultimate (+5 year) horizon.

The multi-modal level of service (MMLOS) assessment for roadway segments identified that the Pedestrian Level of
Service (PLOS) and Bicycle Level of Service (BLOS) targets are met for both the Ralph Hennessy Avenue and
Markdale Terrace roadway segments due to the provision of sidewalk facilities, the relatively low traffic volumes, and
the low operating speeds. Due to the high operating speeds and traffic volumes, the PLOS and BLOS targets are not
met along Earl Armstrong Road. The transit level of service (TLOS) targets are met for both Earl Armstrong Road and
Ralph Hennessy Avenue. As transit service does not run along Markdale Terrace, the TLOS is not applicable for this
roadway segment. The truck level of service (TKLOS) target along Earl Armstrong Road is currently met due to the
number of receiving lanes. As neither Ralph Hennessy Avenue nor Markdale Terrace are truck routes, the TkLOS does
not apply on these roadway segments.

The MMLOS assessment for signalized intersections found that under all horizons, the Pedestrian and Bicycle Level
of Service both operate below the desired targets at the Earl Armstrong Road at Ralph Hennessy Avenue intersection.
As this intersection is an arterial to collector intersection, significant capacity has been allocated to vehicular demands.
Due to the number of lanes that pedestrians must cross at this intersection on all legs, there is little that can be done
to improve the pedestrian level of service. Implementing a physically separated cycling facility (i.e. cycle track or multi-
use pathway) with cross-rides at the intersection would improve the bicycle level of service. This type of treatment
would likely require additional right-of-way along both Earl Armstrong Road and Ralph Hennessy Avenue.

Based on the transportation evaluation presented in this study, the proposed residential development can be supported
and should be permitted to proceed from a transportation impact perspective.

&
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Appendix A COLLISION REPORTS
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City Operations - Transportation Services

Collision Details Report - Public Version

From: January 1, 2013

To: December 31, 2017

Location: EARL ARMSTRONG RD @ SHORELINE DR

Traffic Control: Stop sign

Total Collisions: 6

Date/Day/Time Environment Impact Type Classification Surface Veh. Dir  Vehicle Manoeuver Vehicle type First Event No. Ped
Cond'n
2015-Jan-05, Mon,07:52  Clear Angle P.D. only Slush West Going ahead  Automobile, Other motor
station wagon  vehicle
South Turning left ~ Automobile, Other motor
station wagon  vehicle
2015-Feb-02, Mon,15:46  Snow Other Non-fatal injury Loose snow North Reversing Snow plow Other motor
vehicle
South Stopped Automobile, Other motor
station wagon  vehicle
2015-Nov-16, Mon,16:23  Clear Angle P.D. only Dry West Going ahead  Automobile, Other motor
station wagon  vehicle
South Turning right ~ Passenger van  Other motor
vehicle
2016-Jun-09, Thu,10:20  Clear SMV other Non-fatal injury Dry East Going ahead ~ Automobile, Curb
station wagon
2016-Aug-31, Wed,15:49  Clear SMV other Non-fatal injury Dry West Going ahead  Pick-up truck  Pole (utility,
power)
2017-Feb-11, Sat,09:08  Clear SMV other P.D. only Slush West Turning right ~ Automobile, Skidding/sliding

station wagon

Tuesday, December 04, 2018

Page 1 of 2
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Block 221 Riverside South Phase 8 TIA 2018 Existing - AM Peak
1: Ralph Hennessy Ave & Earl Armstrong Rd 12/07/2018

S T T 2 N B S 4

Lane Group Flow (vph) 34 1245 43 57 698 60 34 8 76 98 5 67
vic Ratio 006 053 004 018 029 005 022 004 030 062 002 027
Control Delay 42 112 02 52 77 09 491 441 111 668 436 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42 112 02 52 77 09 491 441 111 668 436 8.6
Queue Length 50th (m) 15 722 0.0 26 319 0.0 74 17 00 223 11 0.0
Queue Length 95th (m) 46 1081 06 68 494 27 164 60 115 380 46 8.8
Internal Link Dist (m) 397.1 476.2 36.9 157.1

Tum Bay Length (m) 50.0 600 450 600 375 300 500 375
Base Capacity (vph) 583 2352 1078 344 2430 1M1 276 367 378 276 367 378
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 006 053 004 017 029 005 012 002 020 036 001 018

Synchro 10 Report

Block 221 Riverside South Phase 8 TIA 2018 Existing - AM Peak

3: Ralph Hennessy Ave & Mardale Terrace 12/07/2018
" B

Movemet ___ WBL WBR NET NeR seL seT

Lane Configurations W S 4

Traffic Volume (veh/h) 7 41 67 14 27 70

Future Volume (Veh/h) 7 4 67 14 27 70

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 082 092 092 092 092

Hourly flow rate (vph) 8 45 73 15 29 76

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 179

pX, platoon unblocked

VvC, conflicting volume 214 80 88

VvC1, stage 1 conf vol
VC2, stage 2 conf vol

VCu, unblocked vol 214 80 88
1C, single (s) 6.4 6.2 4.1
1C, 2 stage (s)
1F (s) 35 33 22
p0 queue free % 99 95 98
M capacity (veh/h) 759 980 1508
Volume Total 53 88 105
Volume Left 8 0 29
Volume Right 45 15 0
cSH 938 1700 1508
Volume to Capacity 006 005 0.02
Queue Length 95th (m) 14 0.0 04
Control Delay (s) 9.1 0.0 22

ne LOS A
Approach Delay (s) 9.1 0.0 22
Approach LOS
Average Delay i
Intersection Capacity Utilization 22.1% ICU Level of Service A
Analysis Period (min) 15

Synchro 10 Report

Block 221 Riverside South Phase 8 TIA
1: Ralph Hennessy Ave & Earl Armstrong Rd

2018 Existing - AM Peak
12/07/2018

T TR 2 N N

L R

Lane Configurations b 44 I b 4 I b 4+ I b 4 I
Traffic Volume (vph) 31 1145 40 52 642 55 3 7 70 90 5 62
Future Volume (vph) 31 1145 40 52 642 55 31 7 70 90 5 62
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.1 6.1 6.1 6.1 6.1 6.1 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 100 095 100 100 095 100 100 100 100 100 100 1.00
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Fit Protected 095 100 100 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1695 3390 1517 1695 3390 1517 1695 1784 1517 1695 1784 1517
Fit Permitted 038 100 100 018 100 100 075 100 100 075 1.00 1.00
Satd. Flow (perm 674 3390 1517 318 3390 1517 1346 1784 1517 1343 1784 1517
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 34 1245 43 57 698 60 34 8 76 98 5 67
RTOR Reduction (vph) 0 0 14 0 0 18 0 0 67 0 0 59
Lane Group Flow (vph 34 1245 29 57 698 42 34 8 9 98 5 8
Turn Type pm+pt NA  Perm pmipt NA Perm Perm NA  Perm Perm NA  Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 859 820 820 889 835 835 141 141 141 141 141 141
Effective Green, g (s) 859 820 820 89 835 835 141 141 14.1 14.1 141 141
Actuated g/C Ratio 072 068 068 074 070 070 012 042 012 012 012 012
Clearance Time (s) 6.1 6.1 6.1 6.1 6.1 6.1 63 63 63 63 6.3 6.3
Vehicle Extension (s 3.0 30 3.0 30 3.0 3.0 3.0 3.0 3.0 30 30 30
Lane Grp Cap (vph) 515 2316 1036 297 2358 1055 158 209 178 157 209 178
Vls Ratio Prot 0.00 ¢0.37 c0.01 021 0.00 0.00

Vis Ratio Perm 0.05 002 013 0.03 003 001 ¢0.07 0.01
vlc Ratio 007 054 003 019 030 004 022 004 005 062 0.02 004
Uniform Delay, d1 50 95 6.1 56 70 57 479 469 470 504 469 470
Progression Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 01 09 0.1 03 03 0.1 0.7 0.1 0.1 7.5 0.0 0.1
Delay (s) 50 104 6.2 59 73 58 486 470 471 579 469 471
Level of Service A B A A A A D D D E D D
Approach Delay (s) 10.1 71 475 53.3
Approach LOS B A D D

HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 185

Intersection Capacity Utilization 64.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Block 221 Riverside South Phase 8 TIA
1: Ralph Hennessy Ave & Earl Armstrong Rd

Synchro 10 Report

2018 Existing - PM Peak
12/07/2018

T TR 2 N N

Lane Group Flow (vph) 102 867 26 57 1133 114 45
vic Ratio 027 035 002 012 047 010 043
Control Delay 44 69 0.0 32 8.8 14 639
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44 69 0.0 32 8.8 14 639
Queue Length 50th (m) 36 364 0.0 20 543 00 103
Queue Length 95th (m) 81 538 0.0 51 797 57 A7
Internal Link Dist (m) 397.1 476.2

Turn Bay Length (m) 50.0 600 450 600 375
Base Capacity (vph) 300 2488 1136 52 2404 1108 276
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 026 035 002 011 047 010 0.6

L R

4 99 35 5 66
003 047 033 004 034
492 174 595 494 114

0.0 0.0 I
492 174 595 494 114
09 0.0 79 11 0.0
43 158 178 50 9.0

300 500 375

367 390 277 367 378
0 0 0 0 0

0 0 0 0

0 0 0 0
001 025 043 001 017

Synchro 10 Report



Block 221 Riverside South Phase 8 TIA 2018 Existing - PM Peak
1: Ralph Hennessy Ave & Earl Armstrong Rd 12/07/2018

S T T 2 N B S 4

LI S L T S . T S
94 798 24 52 1042 105 41
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6.1 6.1 6.1 6.1 6.1 6.1 6.3 6.3 6.3 6.3

Frt 100 100 085 100 100 085 100 100 08 100 100 085
N
Adj. Flow (vph) 102 867 26 57 1133 114 45 4 99 35 5 66

Lane Group Flow (vph 102 867 19 57 1133 81 45 4 8 35 5

o

Protected Phases 7

IS

3 8 2

o

©
=
©
=

Actuated Green, G (s) 939

2
©

869 903 851 851 94 94 94 94

S

0.0

S

Actuated g/C Ratio 0.78

o
=
N}
o
=
N}
o
=
=l

071 071 008 008 008 008

Vehicle Extension (s 30 30 30 30 30 30 30 30 30 30 30 30
m
Approach Delay (5 63 79 52.7 523

HCM 2000 Volume to Capacity ratio 0.45

Intersection Capacity Utilization 60.4% ICU Level of Service B

¢ Critical Lane Group

Synchro 10 Report

2018 Existing - PM Peak
3: Ralph Hennessy Ave & Mardale Terrace 12/07/2018

Lane Configurations W S 4

Future Volume (Veh/h) 3 40 96 3 38 43

Grade 0% 0% 0%

Hourly flow rate (vph) 3 43 104 3 4 47

Lane Width (m)

Percent Blockage

Median type None None

I~
=}

Upstream signal (m)

)
®
3
8
=1
g

VvC, conflicting volume

VC2, stage 2 conf vol

1C, single (s) 6.4 6.2

I EN
NN

F(s) 35 33

M capacity (veh/h) 733 949

&

Volume Total 48 107 88

Volume Riiht 43 3 0

Volume to Capaci 005 006 0.03
Control Delay (s) 9.1 0.0 36
Approach Delay (s) 9.1 0.0 3.6

21.3% ICU Level of Service A
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B.4



Block 221 Riverside South Phase 8 TIA 2020 Future Background - AM Peak
1: Ralph Hennessy Ave & Earl Armstrong Rd 12/07/2018

S T T 2 N B S 4

Lane Group Flow (vph) 35 1295 48 61 726 62 46 10 90 102 7 70
vic Ratio 007 055 004 021 030 006 029 005 034 063 003 027
Control Delay 43 118 05 56 8.0 10 506 440 127 669 435 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43 118 05 56 8.0 10 506 440 127 669 435 9.3
Queue Length 50th (m) 16 717 0.0 28 338 00 100 21 00 232 15 0.0
Queue Length 95th (m) 48 1167 1.2 73 523 31 204 68 140 394 56 9.6
Internal Link Dist (m) 397.1 476.2 36.9 157.1

Tum Bay Length (m) 50.0 600 450 600 375 300 500 375
Base Capacity (vph) 566 2339 1072 326 2418 1106 276 367 383 275 367 378
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 006 055 004 019 030 006 017 003 023 037 002 019

Synchro 10 Report

Block 221 Riverside South Phase 8 TIA 2020 Future Background - AM Peak

2: Ralph Hennessy Ave & Site Access 1 12/07/2018
2N s bt L4
Movemet ___ EBL EBR NBL NBT S8T SR
Lane Configurations W 4 S
Traffic Volume (veh/h) 22 7 2 112 101 5
Future Volume (Veh/h) 22 7 2 112 101 5
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 082 092 092 092 092
Hourly flow rate (vph) 24 8 2 122 110 5
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (m) 61
pX, platoon unblocked
VvC, conflicting volume 238 112 115
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 238 12 15
1C, single (s) 6.4 6.2 4.1
1C, 2 stage (s)
1F (s) 35 33 22
p0 queue free % 97 99 100
cM capacity (veh/h) 749 940 1474
Volume Total 32 124 115
Volume Left 24 2 0
Volume Right 8 0 5
cSH 789 1474 1700
Volume to Capacity 0.04 000 0.07
Queue Length 95th (m) 1.0 0.0 0.0
Control Delay (s) 9.8 0.1 0.0
ne LOS A A
Approach Delay (s) 9.8 0.1 0.0
Approach LOS A
Average Delay d
Intersection Capacity Utilization 17.9% ICU Level of Service A
Analysis Period (min) 15

Synchro 10 Report

Block 221 Riverside South Phase 8 TIA 2020 Future Background - AM Peak

1: Ralph Hennessy Ave & Earl Armstrong Rd 12/07/2018
S T 2 N N B S S 4
Movemet ___ EBL EBT EBR WBL WST WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % A ' N M [ A 4 [ A + [l
Traffic Volume (vph) 32 1191 44 56 668 57 42 9 83 94 6 64
Future Volume (vph) 32 1191 44 56 668 57 42 9 83 94 6 64
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.1 6.1 6.1 6.1 6.1 6.1 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 100 095 100 100 095 100 100 100 100 100 100 1.00
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Fit Protected 095 100 100 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1695 3390 1517 1695 3390 1517 1695 1784 1517 1695 1784 1517
Fit Permitted 037 100 100 016 100 100 075 100 100 075 100 1.00
Satd. Flow (perm 652 3390 1517 294 3390 1517 1344 1784 1517 1340 1784 1517
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 35 1295 48 61 726 62 46 10 90 102 7 70
RTOR Reduction (vph) 0 0 15 0 0 19 0 0 79 0 0 62
Lane Group Flow (vph 35 1295 33 61 726 43 46 10 1 102 7 8
Turn Type pm+pt NA  Perm pmipt NA Perm Perm NA  Perm Perm NA  Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 855 816 816 887 832 832 144 144 144 144 144 144
Effective Green, g (s) 855 816 816 887 832 832 144 144 144 144 144 144
Actuated g/C Ratio 071 068 068 074 069 069 012 012 012 012 012 012
Clearance Time (s) 6.1 6.1 6.1 6.1 6.1 6.1 63 63 63 63 6.3 6.3
Vehicle Extension (s 3.0 30 3.0 30 3.0 3.0 3.0 3.0 3.0 30 30 30
Lane Grp Cap (vph) 498 2305 1031 281 2350 1051 161 214 182 160 214 182
Vls Ratio Prot 0.00 ¢0.38 c0.01 021 0.01 0.00
Vis Ratio Perm 0.05 002 0.15 0.03 003 0.01  ¢0.08 0.01
vlc Ratio 007 056 003 022 031 004 029 005 006 064 003 0.5
Uniform Delay, d1 5.1 99 63 6.0 72 58 481 467 468 503 466 467
Progression Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 01 1.0 0.1 04 03 0.1 1.0 0.1 0.1 8.1 0.1 0.1
Delay (s) 5.1 10.9 6.3 64 75 59 491 468 469 584 467 468
Level of Service A B A A A A D D D E D D
Approach Delay (s) 10.6 73 47.6 534
Approach LOS B A D D
HCM 2000 Control Delay 146 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 185
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Synchro 10 Report

Block 221 Riverside South Phase 8 TIA 2020 Future Background - AM Peak
3: Ralph Hennessy Ave & Mardale Terrace 12/07/2018

NI
Movement  WBL WBR NBT NeR sL seT 0000

Lane Configurations W S 4
Traffic Volume (veh/h) 7 43 72 15 28 80
Future Volume (Veh/h) 7 43 72 15 28 80
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 082 092 092 092 092
Hourly flow rate (vph) 8 47 78 16 30 87
Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (m) 179
pX, platoon unblocked

VvC, conflicting volume 233 86 94

VvC1, stage 1 conf vol
VC2, stage 2 conf vol

VCu, unblocked vol 233 86 94
1C, single (s) 6.4 6.2 4.1
1C, 2 stage (s)
1F (s) 35 33 22
p0 queue free % 99 95 9%
M capacity (veh/h) 740 973 1500
Volume Total 55 94 117
Volume Left 8 0 30
Volume Right 47 16 0
cSH 930 1700 1500
Volume to Capacity 006 006 0.02
Queue Length 95th (m) 14 0.0 05
Control Delay (s) 9.1 0.0 2.0

ne LOS A A
Approach Delay (s) 9.1 0.0 20
Approach LOS A
Average Delay .
Intersection Capacity Utilization 22.71% ICU Level of Service A
Analysis Period (min) 15
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Block 221 Riverside South Phase 8 TIA 2020 Future Background - PM Peak
1: Ralph Hennessy Ave & Earl Armstrong Rd 12/07/2018

S T T 2 N B S 4

Lane Group Flow (vph) 107 897 40 72 1178 118 53 7 110 36 8 68
vic Ratio 030 03 004 015 049 011 047 005 048 032 005 033
Control Delay 50 75 0.1 36 9.5 15 649 487 164 578 489 114
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50 75 0.1 36 9.5 15 649 487 164 578 489 114
Queue Length 50th (m) 40 393 0.0 26 594 0.1 121 15 0.0 81 18 0.0
Queue Length 95th (m) 90 588 02 64 881 6.1 244 60 164 181 6.4 95
Internal Link Dist (m) 397.1 476.2 36.9 157.1

Tum Bay Length (m) 50.0 600 450 600 375 300 500 375
Base Capacity (vph) 379 2463 1125 502 2381 1100 276 367 399 276 367 378
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 028 036 004 014 049 011 019 002 028 013 002 018

Synchro 10 Report

Block 221 Riverside South Phase 8 TIA 2020 Future Background - PM Peak

2: Ralph Hennessy Ave & Site Access 1 12/07/2018
2N s bt L4
Movemet ___ EBL EBR NBL NBT S8T SR
Lane Configurations W 4 S
Traffic Volume (veh/h) 14 5 9 141 84 26
Future Volume (Veh/h) 14 5 9 141 84 26
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 082 092 092 092 092
Hourly flow rate (vph) 15 5 10 153 91 28
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (m) 61
pX, platoon unblocked
VvC, conflicting volume 278 105 119
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 278 105 19
1C, single (s) 6.4 6.2 4.1
1C, 2 stage (s)
1F (s) 35 33 22
p0 queue free % 98 99 99
cM capacity (veh/h) 707 949 1469
Volume Total 20 163 119
Volume Left 15 10 0
Volume Right 5 0 28
cSH 755 1469 1700
Volume to Capacity 003 001 007
Queue Length 95th (m) 06 02 0.0
Control Delay (s) 9.9 0.5 0.0
ne LOS A A
Approach Delay (s) 9.9 05 0.0
Approach LOS A
Average Delay .
Intersection Capacity Utilization 25.0% ICU Level of Service A
Analysis Period (min) 15

Synchro 10 Report

Block 221 Riverside South Phase 8 TIA 2020 Future Background - PM Peak

1: Ralph Hennessy Ave & Earl Armstrong Rd 12/07/2018
S T 2 N N B S S 4
Movemet ___ EBL EBT EBR WBL WST WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % A [ N M [ A 4 [ A + [l
Traffic Volume (vph) 98 825 37 66 1084 109 49 6 101 33 7 63
Future Volume (vph) 98 825 37 66 1084 109 49 6 101 33 7 63
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.1 6.1 6.1 6.1 6.1 6.1 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 100 095 100 100 095 100 100 100 100 100 100 1.00
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Fit Protected 095 100 100 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1695 3390 1517 1695 3390 1517 1695 1784 1517 1695 1784 1517
Fit Permitted 020 100 100 030 100 100 075 100 100 075 100 1.00
Satd. Flow (perm 357 3390 1517 538 3390 1517 1343 1784 1517 1344 1784 1517
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 107 897 40 72 178 118 53 7 110 36 8 68
RTOR Reduction (vph) 0 0 1" 0 0 35 0 0 101 0 0 62
Lane Group Flow (vph 107 897 29 72178 83 53 7 9 36 8 6
Turn Type pm+pt NA  Perm pmipt NA Perm Perm NA  Perm Perm NA  Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 931 860 860 897 843 83 101 101 101 101 101 101
Effective Green, g (s) 931 860 80 8.7 843 843 101 10.1 10.1 10.1 10.1 101
Actuated g/C Ratio 078 072 072 075 070 070 008 008 008 008 008 008
Clearance Time (s) 6.1 6.1 6.1 6.1 6.1 6.1 63 63 63 63 6.3 6.3
Vehicle Extension (s 3.0 30 3.0 30 3.0 3.0 3.0 3.0 3.0 30 30 30
Lane Grp Cap (vph) 356 2429 1087 454 2381 1065 13 150 127 13 150 127
Vls Ratio Prot c0.02  0.26 0.01  ¢0.35 0.00 0.00
Vis Ratio Perm 022 002 0.1 0.05 ¢0.04 001 003 0.00
vlc Ratio 030 037 003 016 049 008 047 005 007 032 005 005
Uniform Delay, d1 44 66 49 41 8.1 56 524 505 506 517 506 505
Progression Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 05 04 0.0 02 0.7 0.1 3.1 0.1 02 16 0.1 0.1
Delay (s) 48 7.0 5.0 42 8.9 58 554 507 509 533 507 50.7
Level of Service A A A A A A E D D D D D
Approach Delay (s) 6.7 84 523 515
Approach LOS A A D D
HCM 2000 Control Delay 123 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 185
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Synchro 10 Report

Block 221 Riverside South Phase 8 TIA 2020 Future Background - PM Peak

3: Ralph Hennessy Ave & Mardale Terrace 12/07/2018
" B

Lane Configurations W S 4

Traffic Volume (veh/h) 3 42 109 3 40 50

Future Volume (Veh/h) 3 42 109 3 40 50

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 082 092 092 092 092

Hourly flow rate (vph) 3 46 118 3 43 54

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 179

pX, platoon unblocked

VvC, conflicting volume 260 120 121

VvC1, stage 1 conf vol
VC2, stage 2 conf vol

VCu, unblocked vol 260 120 121
1C, single (s) 6.4 6.2 4.1
1C, 2 stage (s)
1F (s) 35 33 22
p0 queue free % 100 95 97
M capacity (veh/h) 708 932 1467
Volume Total 49 121 97
Volume Left 3 0 43
Volume Right 46 3 0
cSH 914 1700 1467
Volume to Capacity 005 007 0.03
Queue Length 95th (m) 13 0.0 0.7
Control Delay (s) 9.2 0.0 35

ne LOS A A
Approach Delay (s) 9.2 0.0 35
Approach LOS A
Average Delay i
Intersection Capacity Utilization 21.8% ICU Level of Service A
Analysis Period (min) 15
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Block 221, Riverside South Phase 8 Transportation Impact Assessment
Appendices
January 7, 2019

B.3 2020 TOTAL FUTURE CONDITIONS

B.5



Block 221 Riverside South Phase 8 TIA
1: Ralph Hennessy Ave & Earl Armstrong Rd

2020 Total Future - AM Peak
12/07/2018

T TR 2 N N

Lane Group Flow (vph) 35 1295 61 74 726 62 67
vic Ratio 007 056 006 025 030 006 042
Control Delay 44 120 1.1 6.0 8.0 10 5852
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44 120 1.1 6.0 8.0 10 5852
Queue Length 50th (m) 16 784 0.0 34 339 00 148
Queue Length 95th (m) 48 1179 3.0 86 523 31 276
Internal Link Dist (m) 397.1 476.2

Turn Bay Length (m) 50.0 600 450 600 375
Base Capacity (vph) 565 2332 1070 325 2418 1106 275
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 006 056 006 023 030 006 024

L R

15 112 102 10 70
007 040 063 005 027
446 123 669 440 9.3

0.0 0.0 0.0 0.0 0.0

446 123 669 440 9.3

32 00 232 241 0.0

91 153 394 6.8 96
36.9 1571

300 500 375

367 401 274 367 378

0

0 0 0 0 0
0 0 0 0 0
004 028 037 003 019

Block 221 Riverside South Phase 8 TIA

Synchro 10 Report

2020 Total Future - AM Peak

2: Ralph Hennessy Ave & Site Access 1 12/07/2018
S T 2 N N B S S 4
Lane Configurations & & & &
Traffic Volume (veh/h) 22 0 7 3 0 23 2 135 2 14 115 5
Future Volume (Veh/h) 22 0 7 3 0 23 2 135 2 14 115 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 082 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 24 0 8 3 0 25 2 147 2 15 125 5
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 61
pX, platoon unblocked 100 100 100 1.00 1.00 1.00
VvC, conflicting volume 334 310 128 318 312 148 130 149
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 333 309 125 316 310 148 128 149
1C, single (s) 71 6.5 6.2 71 6.5 6.2 4.1 4.1
1C, 2 stage (s)
tF (s) 35 4.0 33 35 4.0 33 22 22
p0 queue free % 96 100 99 100 100 97 100 99
cM capacity (veh/h) 597 597 924 625 596 899 1456 1432
Volume Total 32 28 151 145
Volume Left 24 3 2 15
Volume Right 8 25 2 5
cSH 655 858 1456 1432
Volume to Capacity 005 003 000 001
Queue Length 95th (m) 12 08 0.0 02
Control Delay (s) 10.8 93 0.1 0.9
ne LOS B A A A
Approach Delay (s) 108 9.3 0.1 0.9
Approach LOS B A
Average Delay 21
Intersection Capacity Utilization 29.8% ICU Level of Service A
Analysis Period (min) 15

Synchro 10 Report

Block 221 Riverside South Phase 8 TIA
1: Ralph Hennessy Ave & Earl Armstrong Rd

2020 Total Future - AM Peak
12/07/2018

S T 2 N N B S S 4
Lane Configurations b 44 I b 4 I b 4+ I b 4 I
Traffic Volume (vph) 32 1191 56 68 668 57 62 14 103 94 9 64
Future Volume (vph) 32 1191 56 68 668 57 62 14 103 94 9 64
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.1 6.1 6.1 6.1 6.1 6.1 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 100 095 100 100 095 100 100 100 100 100 100 1.00
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Fit Protected 095 100 100 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1695 3390 1517 1695 3390 1517 1695 1784 1517 1695 1784 1517
Fit Permitted 037 100 100 016 100 100 075 100 100 075 100 1.00
Satd. Flow (perm 654 3390 1517 292 3390 1517 1340 1784 1517 1334 1784 1517
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 35 1295 61 74 726 62 67 15 112 102 10 70
RTOR Reduction (vph) 0 0 20 0 0 19 0 0 98 0 0 62
Lane Group Flow (vph 35 1295 4 74 726 43 67 15 14 102 10 8
Turn Type pm+pt NA  Perm pmipt NA Perm Perm NA  Perm Perm NA  Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 852 813 813 888 81 831 145 145 145 145 145 145
Effective Green, g (s) 852 813 813 888 831 831 145 145 145 145 145 145
Actuated g/C Ratio 071 068 068 074 069 069 012 012 012 012 012 012
Clearance Time (s) 6.1 6.1 6.1 6.1 6.1 6.1 63 63 63 63 6.3 6.3
Vehicle Extension (s 3.0 30 3.0 30 3.0 3.0 3.0 3.0 3.0 30 30 30
Lane Grp Cap (vph) 498 2296 1027 282 2347 1050 161 215 183 161 215 183
Vls Ratio Prot 0.00 ¢0.38 c0.01 021 0.01 0.01
Vis Ratio Perm 0.05 003 0.8 0.03 005 0.01  ¢0.08 0.01
vlc Ratio 007 056 004 026 031 004 042 007 007 063 005 0.05
Uniform Delay, d1 52 101 6.4 62 72 58 488 468 468 502 466 466
Progression Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 01 1.0 0.1 05 03 0.1 17 0.1 02 79 0.1 0.1
Delay (s) 52 141 6.5 6.7 76 59 506 469 470 581 467 467
Level of Service A B A A A A D D D E D D
Approach Delay (s) 108 74 48.2 53.1
Approach LOS B A D D
HCM 2000 Control Delay 15.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 185
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Block 221 Riverside South Phase 8 TIA
3: Ralph Hennessy Ave & Mardale Terrace

Synchro 10 Report

2020 Total Future - AM Peak
12/07/2018

NI

Lane Configurations W S 4
Traffic Volume (veh/h) 10 66 74 17 42 83
Future Volume (Veh/h) 10 66 74 17 42 83
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 082 092 092 092 092
Hourly flow rate (vph) 11 72 80 18 46 90
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 179
pX, platoon unblocked
VvC, conflicting volume il 89 98
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 2n 89 98
1C, single (s) 6.4 6.2 4.1
1C, 2 stage (s)
1F (s) 35 33 22
p0 queue free % 98 93 97
M capacity (veh/h) 696 969 1495
Volume Total 83 98 136
Volume Left " 0 46
Volume Right 72 18 0
cSH 921 1700 1495
Volume to Capacity 009 006 0.03
Queue Length 95th (m) 23 0.0 0.7
Control Delay (s) 9.3 0.0 27
ne LOS A A
Approach Delay (s) 93 0.0 27
Approach LOS A
Average Delay .
Intersection Capacity Utilization 25.3% ICU Level of Service
Analysis Period (min) 15
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Block 221 Riverside South Phase 8 TIA
4: Mardale Terrace & Site Access 2

2020 Total Future - AM Peak
12/07/2018

A -

Lane Configurations 4 1
Traffic Volume (veh/h) 15 43 50
Future Volume (Veh/h) 15 43 50
Sign Control Free  Free
Grade 0% 0%
Peak Hour Factor 092 082 092
Hourly flow rate (vph) 16 47 54
Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (m)

pX, platoon unblocked

VvC, conflicting volume 54
VC1, stage 1 conf vol

VC2, stage 2 conf vol

VCu, unblocked vol 54

1C, single (s) 4.1

1C, 2 stage (s)

1F (s) 22

p0 queue free % 99

cM capacity (veh/h) 1551

Volume Total 63 54 28
Volume Left 16 0 0
Volume Right 0 0 28
cSH 1551 1700 1013
Volume to Capacity 001 003 0.03
Queue Length 95th (m) 0.2 0.0 06
Control Delay (s) 19 0.0 8.7
Lane LOS A A
Approach Delay (s) 19 0.0 8.7
Approach LOS A
Average Delay i
Intersection Capacity Utilization 19.9%
Analysis Period (min) 15

LN 4

'f'

0 0 26

0 0 26
Stop
0%

092 082 092

0 0 28

133 54

133 54

64 6.2

35 33

100 97

852 1013

ICU Level of Service

Block 221 Riverside South Phase 8 TIA

1: Ralph Hennessy Ave & Earl Armstrong Rd

Synchro 10 Report

2020 Total Future - PM Peak
12/07/2018

oA s

% p # v
86 1084 109 67
86 1084 109 67

1800 1800 1800 1800
6.1 6.1 6.1 6.3

L R

894 824 824 119

19 19 19 119 119
1719 119 19 19 119
010 010 010 040 0.0

30 30 30 30 30

AN

Lane Configurations b 44 I
Traffic Volume (vph) 98 825 57
Future Volume (vph) 98 825 57
Ideal Flow (vphpl) 1800 1800 1800
Total Lost time (s) 6.1 6.1 6.1
Lane Util. Factor 100 095  1.00
Frt 100 100 085
Fit Protected 095 100 1.00
Satd. Flow (prot) 1695 3390 1517
Fit Permitted 020 1.00 1.00
Satd. Flow (perm 356 3390 1517
Peak-hour factor, PHF 092 092 092
Adj. Flow (vph) 107 897 62
RTOR Reduction (vph) 0 0 19
Lane Group Flow (vph 107 897 43
Turn Type pm+pt NA  Perm
Protected Phases 7 4

Permitted Phases 4 4
Actuated Green, G (s) 898 826 826
Effective Green, g (s) 898 826 826
Actuated g/C Ratio 075 069  0.69
Clearance Time (s) 6.1 6.1 6.1
Vehicle Extension (s) 3.0 3.0 30
Lane Grp Cap (vph) 346 2333 1044
Vis Ratio Prot c0.02 026

Vis Ratio Perm 021 0.03
vlc Ratio 0.31 038 0.04
Uniform Delay, d1 51 79 6.0
Progression Factor 1.00 1.00  1.00
Incremental Delay, d2 05 05 0.1
Delay (s) 56 84 6.1
Level of Service A A A
Approach Delay (s) 8.0

Approach LOS A

HCM 2000 Control Delay 137
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 120.0
Intersection Capacity Utilization 63.4%
Analysis Period (min) 15

¢ Critical Lane Group

0.14 0.05 ¢0.05
020 051 008 055

44 9.0 62 515
100 100 1.00 1.00

46 9.8 64 565

HCM 2000 Level of Service

Sum of lost time (s)
ICU Level of Service

176 150 132 176 150
0.01 0.01

001 003 0.00
007 009 027 007 004
490 491 500 490 489
100 100 100 1.00  1.00

492 494 512 492 490

51.8 49.7
D D

B

185

B
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Block 221 Riverside South Phase 8 TIA

1: Ralph Hennessy Ave & Earl Armstrong Rd

2020 Total Future - PM Peak
12/07/2018

AN

Lane Group Flow (vph) 107 897 62
vic Ratio 0.31 038  0.06
Control Delay 56 9.1 1.0
Queue Delay 0.0 0.0 0.0
Total Delay 56 9.1 1.0
Queue Length 50th (m) 44 425 0.0
Queue Length 95th (m) 101 64.8 29
Internal Link Dist (m) 3971

Turn Bay Length (m) 50.0 60.0
Base Capacity (vph) 371 2333 1070
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 029 038 0.06

oA s

93 1178 118 73
021 051 011 055
44 106 17 662
0.0 0.0 0.0 0.0
44 106 17 662
38 632 01 187
89 952 66 307

4762
45.0 600 375
480 2326 1077 274
0 0 0 0

0 0 0 0
0 0 0 0
019 051 011 027

L R

12 129 36 13 68
007 048 027 007 030
473 144 534 474 104

0.0 0.0 0.0 .
473 144 534 474 104

26 0.0 8.0 28 0.0

82 170 176 86 9.3

36.9 1571
300 500 375
367 414 275 367 378
0 0 0 0
0 0 0 0

0

0
0 0 0 0 0
003 031 013 004

Block 221 Riverside South Phase 8 TIA
2: Ralph Hennessy Ave & Site Access 1

Synchro 10 Report

2020 Total Future - PM Peak
12/07/2018

AN

Lane Configurations &
Traffic Volume (veh/h) 14 0 5
Future Volume (Veh/h) 14 0 5
Sign Control Stop
Grade 0%
Peak Hour Factor 092 082 092
Hourly flow rate (vph) 15 0 5
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal (m)
pX, platoon unblocked 099 099 099
VvC, conflicting volume 398 378 130
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 390 369 19
1C, single (s) 71 6.5 6.2
1C, 2 stage (s)
1F (s) 35 40 33
p0 queue free % 97 100 99
cM capacity (veh/h) 540 542 925
Volume Total 20 24 188
Volume Left 15 2 10
Volume Right 5 22 3
cSH 603 830 1440
Volume to Capacity 003 003 001
Queue Length 95th (m) 08 07 02
Control Delay (s) 11.2 95 0.5

ne LOS B A A
Approach Delay (s) 11.2 95 05
Approach LOS B A
Average Delay j
Intersection Capacity Utilization 28.8%
Analysis Period (min) 15

oA s
<+

2 0 20 9

2 0 20 9
Stop

0%
092 092 092 092
2 0 22 10

099 099 0.99
382 390 176 144

ICU Level of Service

L R

& &

161 3 2 107 26
161 3 23 107 26

Free Free
0% 0%

092 082 092 092 092
175 3 25 116 28

None None

Synchro 10 Report



2020 Total Future - PM Peak
3: Ralph Hennessy Ave & Mardale Terrace 12/07/2018

Lane Configurations W S 4

Future Volume (Veh/h) 5 62 112 6 63 52

Grade 0% 0% 0%

Hourly flow rate (vph) 5 67 122 7 68 57

Lane Width (m)

Percent Blockage

Median type None None

I~
=}

Upstream signal (m)

«
5
S
3
N
3

VvC, conflicting volume

vC2, stage 2 conf vol

~

1C, single (s) 6.4 6.2

~
Ny

F(s) 35 33

&

M capacity (veh/h) 643 925

Volume Total 72 129 125

Volume Riiht 67 7 0
Volume to Capaci 008 008 0.05
Control Delay (s) 94 0.0 43
Approach Delay (s) 94 0.0 43

24.2% ICU Level of Service A
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2020 Total Future - PM Peak
4: Mardale Terrace & Site Access 2 12/07/2018

Lane Configurations 4 1
Trafic Volume (vehf) 25 43 45 0 0
Future Volume (Veh/h) 25 43 45 0 0 23

Grade 0% 0% 0%

=Y
I
X

Hourly flow rate (vph) 27 47 49 0

Lane Width (m)

Percent Blockage
Median type None  None

Upstream signal (m)

S
&
g
S
&

VvC, conflicting volume

VC2, stage 2 conf vol

~
o
=
I3
iy

1C, single (s)

N
Ny
w
o
w
w

F(s)

M capacity (veh/h) 1558 827 1020

Volume Total 74 49 25

Volume Riiht 0 0 25
Volume to Capaci 002 003 0.02
Control Delay (s) 28 0.0 86
Approach Delay (s) 28 0.0 86

20.5% ICU Level of Service A
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Block 221, Riverside South Phase 8 Transportation Impact Assessment
Appendices
January 7, 2019

B.4 2025 ULTIMATE CONDITIONS

B.6



Block 221 Riverside South Phase 8 TIA
1: Ralph Hennessy Ave & Earl Armstrong Rd

2025 Ultimate - AM Peak
12/07/2018

T TR 2 N N

Lane Group Flow (vph) 38 1418 65 98 796 68 155
vic Ratio 008 067 007 040 035 006 074
Control Delay 58 174 16 103 103 16 681
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58 174 16 103 103 16 681
Queue Length 50th (m) 21 1057 0.0 56 437 00 351
Queue Length 95th (m) 59 1518 39 123 648 42 552
Internal Link Dist (m) 397.1 476.2

Turn Bay Length (m) 50.0 600 450 600 375
Base Capacity (vph) 502 2125 982 262 2289 1052 275
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 008 067 007 037 035 006 056

L R

16 2719 112 1" 7
006 075 054 004 025
405 328 550 399 94

0.0 0.0 0.0 0.0 0.0

405 328 550 399 94

32 2710 245 22 0.0

91 548 407 71 110
36.9 157.1

300 500 375

367 438 274 367 378

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

004 064 041 003 020

Block 221 Riverside South Phase 8 TIA

Synchro 10 Report

2025 Ultimate - AM Peak

2: Ralph Hennessy Ave & Site Access 1 12/07/2018
S T 2 N N B S S 4
Lane Configurations & & & &
Traffic Volume (veh/h) 22 0 7 3 0 23 2 146 2 14 125 5
Future Volume (Veh/h) 22 0 7 3 0 23 2 146 2 14 125 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 082 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 24 0 8 3 0 25 2 159 2 15 136 5
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 61
pX, platoon unblocked 099 099 099 099 099 0.99
VvC, conflicting volume 358 334 138 340 335 160 141 161
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 349 324 128 332 326 160 131 161
1C, single (s) 71 6.5 6.2 71 6.5 6.2 4.1 4.1
1C, 2 stage (s)
tF (s) 35 4.0 33 35 4.0 33 22 22
p0 queue free % 96 100 99 100 100 97 100 99
cM capacity (veh/h) 579 582 915 606 581 885 1444 1418
Volume Total 32 28 163 156
Volume Left 24 3 2 15
Volume Right 8 25 2 5
cSH 637 844 1444 1418
Volume to Capacity 005 003 000 001
Queue Length 95th (m) 12 08 0.0 02
Control Delay (s) 10.9 94 0.1 0.8
ne LOS B A A A
Approach Delay (s) 10.9 94 0.1 08
Approach LOS B A
Average Delay .
Intersection Capacity Utilization 30.5% ICU Level of Service A
Analysis Period (min) 15

Synchro 10 Report

Block 221 Riverside South Phase 8 TIA
1: Ralph Hennessy Ave & Earl Armstrong Rd

2025 Ultimate - AM Peak
12/07/2018

S T 2 N N B S S 4
Lane Configurations b 44 I b 4 I b 4+ I b 4 I
Traffic Volume (vph) 35 1305 60 20 732 63 143 15 257 103 10 n
Future Volume (vph) 35 1305 60 90 732 63 143 15 257 103 10 ul
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.1 6.1 6.1 6.1 6.1 6.1 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 100 095 100 100 095 100 100 100 100 100 100 1.00
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Fit Protected 095 100 100 095 100 100 095 100 1.00 095 100 1.00
Satd. Flow (prot) 1695 3390 1517 1695 3390 1517 1695 1784 1517 1695 1784 1517
Fit Permitted 034 100 100 012 100 100 075 100 100 075 100 1.00
Satd. Flow (perm 601 3390 1517 2123390 1517 1339 1784 1517 1333 1784 1517
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 38 1418 65 98 796 68 155 16 279 112 1 7
RTOR Reduction (vph) 0 0 24 0 0 23 0 0 134 0 0 65
Lane Group Flow (vph 38 1418 4 98 796 45 155 16 145 112 1 12
Turn Type pm+pt NA  Perm pmipt NA Perm Perm NA  Perm Perm NA  Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 793 753 753 81 787 787 188 188 188 188 188 1838
Effective Green, g (s) 793 753 753 81 787 787 188 188 188 188 188 188
Actuated g/C Ratio 066 063 063 072 066 066 016 016 016 016 0.16 0.16
Clearance Time (s) 6.1 6.1 6.1 6.1 6.1 6.1 63 63 63 63 6.3 6.3
Vehicle Extension (s 3.0 30 3.0 30 3.0 3.0 3.0 3.0 3.0 30 30 30
Lane Grp Cap (vph) 433 2127 951 243 2223 994 209 279 237 208 219 237
Vls Ratio Prot 0.00 c042 c0.02 023 0.01 0.01
Vis Ratio Perm 0.06 0.03  ¢0.26 0.03  c0.12 010 0.8 0.01
vlc Ratio 009 067 004 040 036 004 074 006 061 054 004 005
Uniform Delay, d1 71 143 86 100 93 73 483 431 472 466 429 430
Progression Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 01 1.7 0.1 11 05 01 132 0.1 46 27 0.1 0.1
Delay (s) 72 160 86 111 97 74 615 431 518 493 430 431
Level of Service A B A B A A E D D D D D
Approach Delay (s) 15.5 97 54.8 46.6
Approach LOS B A D D
HCM 2000 Control Delay 213 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 185
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Block 221 Riverside South Phase 8 TIA
3: Ralph Hennessy Ave & Mardale Terrace

Synchro 10 Report

2025 Ultimate - AM Peak
12/07/2018

NI

Lane Configurations W S 4
Traffic Volume (veh/h) 10 64 80 16 4 90
Future Volume (Veh/h) 10 64 80 16 41 90
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 082 092 092 092 092
Hourly flow rate (vph) 11 70 87 17 45 98
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 179
pX, platoon unblocked
VvC, conflicting volume 284 96 104
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 284 9 104
1C, single (s) 6.4 6.2 4.1
1C, 2 stage (s)
1F (s) 35 33 22
p0 queue free % 98 93 97
M capacity (veh/h) 685 961 1488
Volume Total 81 104 143
Volume Left " 0 45
Volume Right 70 17 0
cSH 911 1700 1488
Volume to Capacity 009 006 0.03
Queue Length 95th (m) 22 0.0 0.7
Control Delay (s) 9.3 0.0 25
ne LOS A A
Approach Delay (s) 9.3 0.0 25
Approach LOS A
Average Delay .
Intersection Capacity Utilization 25.5% ICU Level of Service
Analysis Period (min) 15
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Block 221 Riverside South Phase 8 TIA
4: Mardale Terrace & Site Access 2

2025 Ultimate - AM Peak
12/07/2018

A L AN S

Lane Configurations o S W

Traffic Volume (veh/h) 15 41 48 0 0 26
Future Volume (Veh/h) 15 4 48 0 0 26
Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 082 092 092 092 092
Hourly flow rate (vph) 16 45 52 0 0 28
Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

VvC, conflicting volume 52 129 52
VC1, stage 1 conf vol

VC2, stage 2 conf vol

VCu, unblocked vol 52 129 52
1C, single (s) 4.1 6.4 6.2
1C, 2 stage (s)

1F (s) 22 35 33
p0 queue free % 99 100 97
M capacity (veh/h) 1554 856 1016
Volume Total 61 52 28

Volume Left 16 0 0

Volume Right 0 0 28

cSH 1554 1700 1016

Volume to Capacity 001 003 0.03

Queue Length 95th (m) 0.2 0.0 06

Control Delay (s) 20 0.0 8.6

Lane LOS A A

Approach Delay (s) 20 0.0 86

Approach LOS A

Average Delay .

Intersection Capacity Utilization 19.8% ICU Level of Service

Analysis Period (min) 15

Block 221 Riverside South Phase 8 TIA

2025 Ultimate - PM Peak

Block 221 Riverside South Phase 8 TIA
1: Ralph Hennessy Ave & Earl Armstrong Rd

Synchro 10 Report

2025 Ultimate - PM Peak
12/07/2018

1: Ralph Hennessy Ave & Earl Armstrong Rd 12/07/2018
S T 2 N N B S S 4

Lane Group Flow (vph) 116 983 160 304 1291 130 108 13 195 39 14 76
vic Ratio 039 047 016 069 058 013 065 006 054 023 006 029
Control Delay 87 141 22 149 138 26 664 435 119 482 436 105
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 87 141 22 149 138 26 664 435 119 482 436 105
Queue Length 50th (m) 57 631 00 167 811 09 246 28 0.0 84 3.0 0.0
Queue Length 95th (m) 131 878 9.0 #384 1264 92 409 82 194 178 85 113
Internal Link Dist (m) 397.1 476.2 36.9 157.1

Turn Bay Length (m) 500 600 450 600 375 300 500 375
Base Capacity (vph) 319 2092 997 440 2222 1035 274 367 467 274 367 378
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 036 047 016 069 058 013 039 004 042 014 004 020

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

S T 2 N N B S S 4
Lane Configurations b 44 I b 4 I b 4+ I b 4 I
Traffic Volume (vph) 107 904 147 280 1188 120 99 12 179 36 13 70
Future Volume (vph) 107 904 147 280 1188 120 99 12 179 36 13 70
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Total Lost time (s) 6.1 6.1 6.1 6.1 6.1 6.1 6.3 6.3 6.3 6.3 6.3 6.3
Lane Util. Factor 100 095 100 100 095 100 100 100 100 100 100 1.00
Frt 100 100 08 100 100 08 100 100 08 100 100 085
Fit Protected 095 100 100 095 100 100 095 100 100 095 100 1.00
Satd. Flow (prot) 1695 3390 1517 1695 3390 1517 1695 1784 1517 1695 1784 1517
Fit Permitted 017 100 100 023 100 100 075 100 100 075 100 1.00
Satd. Flow (perm 308 3390 1517 408 3390 1517 1335 1784 1517 1337 1784 1517
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 116 983 160 304 1291 130 108 13 195 39 14 76
RTOR Reduction (vph) 0 0 61 0 0 4 0 0 170 0 0 66
Lane Group Flow (vph 116 983 99 304 1291 89 108 13 25 39 14 10
Turn Type pm+pt NA  Perm pmipt NA Perm Perm NA  Perm Perm NA  Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 818 741 741 910 787 787 151 1561 151 151 151 151
Effective Green, g (s) 818 741 741 910 787 787 151 151 15.1 15.1 15.1 151
Actuated g/C Ratio 068 062 062 076 066 066 013 013 013 013 013 013
Clearance Time (s) 6.1 6.1 6.1 6.1 6.1 6.1 63 63 63 63 6.3 6.3
Vehicle Extension (s} 3.0 30 3.0 30 3.0 3.0 3.0 3.0 30 3.0 3.0 30
Lane Grp Cap (vph) 298 2093 936 441 2223 994 167 224 190 168 224 190
Vls Ratio Prot 002 029 c0.07  ¢0.38 0.01 0.01
Vis Ratio Perm 024 0.07 045 0.06 ¢0.08 002 003 0.01
vlc Ratio 039 047 011 069 058 009 065 006 013 023 006 005
Uniform Delay, d1 78 124 94 72 15 76 499 462 466 472 462 461
Progression Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 08 08 02 45 11 0.2 83 01 03 07 0.1 0.1
Delay (s) 86 131 96 116 126 77 582 463 469 479 463 463
Level of Service A B A B B A E D D D D D
Approach Delay (s) 123 121 50.8 46.8
Approach LOS B B D D
HCM 2000 Control Delay 17.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 185
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Block 221 Riverside South Phase 8 TIA

Synchro 10 Report

2025 Ultimate - PM Peak

Synchro 10 Report

2: Ralph Hennessy Ave & Site Access 1 12/07/2018
S T 2 N N B S S 4
Lane Configurations & & & &
Traffic Volume (veh/h) 14 0 5 2 0 20 9 175 3 23 115 26
Future Volume (Vehth) 14 0 5 2 0 20 9 175 3 23 115 26
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 082 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 15 0 5 2 0 22 10 190 3 25 125 28
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 61
pX, platoon unblocked
VvC, conflicting volume 422 402 139 406 414 192 153 193
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 422 402 139 406 414 192 153 193
1C, single (s) 71 6.5 6.2 71 6.5 6.2 4.1 4.1
1C, 2 stage (s)
tF (s) 35 4.0 33 35 4.0 33 22 22
p0 queue free % 97 100 99 100 100 97 99 98
cM capacity (veh/h) 518 523 909 542 515 850 1428 1380
Volume Total 20 24 203 178
Volume Left 15 2 10 25
Volume Right 5 22 3 28
cSH 580 812 1428 1380
Volume to Capacity 003 003 001 0.02
Queue Length 95th (m) 08 07 02 04
Control Delay (s) 114 9.6 04 12
ne LOS B A A A
Approach Delay (s) 114 9.6 04 12
Approach LOS B A
Average Delay .
Intersection Capacity Utilization 29.6% ICU Level of Service A
Analysis Period (min) 15
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2025 Ultimate - PM Peak
3: Ralph Hennessy Ave & Mardale Terrace 12/07/2018

Lane Configurations W S 4

Future Volume (Veh/h) 5 60 121 6 61 56

Grade 0% 0% 0%

Hourly flow rate (vph) 5 65 132 7 66 61

Lane Width (m)

Percent Blockage

Median type None None

I~
=}

Upstream signal (m)

o
8
8
2
8
8

VvC, conflicting volume

vC2, stage 2 conf vol

~

1C, single (s) 6.4 6.2

~
Ny

F(s) 35 33

3

M capacity (veh/h) 636 913

Volume Total 70 139 127

Volume Riiht 65 7 0
Volume to Capaci 008 008 0.05
Control Delay (s) 94 0.0 4.1
Approach Delay (s) 94 0.0 4.1

28.0% ICU Level of Service A
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2025 Ultimate - PM Peak
4: Mardale Terrace & Site Access 2 12/07/2018

Lane Configurations 4 1
Traffic Volume (vef) 25 4143 0 0 2
Future Volume (Veh/h) 25 4 43 0 0 23

Grade 0% 0% 0%

=Y
I
X

Hourly flow rate (vph) 27 45 47 0

Lane Width (m)

Percent Blockage
Median type None  None

Upstream signal (m)

s
i)
=
&
=
i<

VvC, conflicting volume

VC2, stage 2 conf vol

~
o
=
I3
iy

1C, single (s)

N
Ny
w
o
w
w

F(s)

M capacity (veh/h) 1560 832 1022

Volume Total 72 47 25

Volume Riiht 0 0 25
Volume to Capaci 002 003 0.02
Control Delay (s) 28 0.0 86
Approach Delay (s) 28 0.0 86

20.4% ICU Level of Service A
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