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Transportation Brief

1. INTRODUCTION

This study has been prepared in support of Site Plan Application (SPA) for the redevelopment of Homestead Land Holdings
Limited’'s 851 Richmond Road. The proposed development will consist of two 11 storey towers, one existing and one new
tower. The new tower, the primary subject of this application, is anticipated to include approximately 132 residential units.
For the purposes of this study it has been assumed that the site will be occupied and operational in 2019.

The subject site, displayed in Figure 1, is located on Richmond Road, between the intersections of Woodroffe
Road/Richmond Road and Cleary Avenue/Richmond Road. A two-way full movement driveway and one-way out
driveway are provided directly on Richmond Road. This study will focus on the two-way access to the proposed new
building, as well as the adjacent road network and signalized intersections.

1.1. CONTEXT

The proposed development is located at the municipal address 851 Richmond Road. The site is located within 300m
walking distance of the future Cleary Avenue LRT station and therefore the development needs to be consistent with the
Transit-Oriented Development (TOD) guidelines that the City approvedin 2007. According to the guidelines, a TOD is “a mix
of moderate to high-density transit-supportive land uses located within an easy walk of a rapid transit stop or station that
is oriented and designed to facilitate transit use” (City of Ottawa, 2007). In addition, the site should be developed in
conjunction with the policies of the Official Plan and all other applicable re gulations (i.e. Zoning By-law, Private Approach
By-law, Signs By-Law).

The proposed development, shown in Figure 2 below, includes one new and one existing 11 storey tower, with associated
vehicle and bicycle parking. These elements are considered transit-supportive land uses according to City of Ottawa TOD
guidelines (2007).

Adjacent land uses along Richmond Road include an autobody shop, restaurants, commercial/retail space and south of

the site is the Byron Avenue linear park. Neighbouringresidential areas have a variety of dwelling types including apartment
buildings, semi-detached homes, and single-family homes.

Homestead - 851 Richmond Road - Transportation Brief 1
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Figure 1: Site Context
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2. EXISTING CONDITIONS

2.1. STUDY AREA ROAD NETWORK

Richmond Road is a two lane east-westarterial roadin the City of Ottawa. The posted speed limitfor Richmond Road within
the Study Area is 50km/h.

Woodroffe Avenue is a north-south arterial road in the City of Ottawa. The posted speed limit for Woodroffe Avenue at the
intersection with Richmond Road is 50km/h.

ClearyAvenueis a dead end local road that connects Richmond Road with several buildings includinga church, a children’s
center, and a senior’s assisted living facility. The posted speed limit is 25km/h.

2.2. PEDESTRIAN/CYCLING NETWORK

Paved shoulders for cycling are provided on Richmond Road. The City of Ottawa’s 2013 Cycling Plan identifies Richmond
Road and Woodroffe Road as Spine or City-Wide cycling routes. There are no existing cycling facilities on Woodroffe Avenue.
Cleary Avenue does not have any existing or future planned cycling infrastructure.

Sidewalks are located on the north side of Richmond Road. A multi-use pathway runs east-west along the Byron Avenue
linear park. The NCC’s Ottawa River multi-use pathway network connects to Clearly Avenue. Woodroffe and Cleary Avenues
have sidewalks located on both sides of the street.

Figure 3 illustrates the Study Area, and surrounding area, cycling network.

Figure 3: Cycling Network
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2.3. TRANSIT NETWORK
Local OC Transpo Route 2 runs along Richmond Road. Local routes run seven days/week in most time periods. Richmond

Road is an existing Rapid Transit Corridor.

Woodroffe Avenue is serviced by OC Transpo local routes 2, 87,and 153 in the vicinity of the Study Area. Transit stops are
located only southbound within the Study Area. Woodroffe Avenue has no designation within the Rapid Transit Network.

Figure 4 shows the transit routes through the Study Area.

Figure 4: Existing Transit Network
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The 2013 Transportation Master Plan identifies that Richmond Road will become a part of the Phase 2 Future Light Rail
Transit (LRT) network in the City of Ottawa within the Transportation Master Plan’s (TMP’s) ultimate horizon (2031). A new
LRT station is proposed at Cleary Avenue, approximately 300m northeast of the site. Both the station and the LRT line will

be located underground in this area.

Figure 5 shows the LRT route through the Study Area and the proximity of the Cleary Station to the subject development.

Homestead - 851 Richmond Road - Transportation Brief


http://www.octranspo1.com/images/files/systemmap/systemmap.pdf

PARSONS

Figure 5: Phase 2 Light Rail Transit Stations

2.4. EXISTING INTERSECTION OPERATIONS

To establish the baseline intersection operations an operational analysis of the existing traffic conditions has been
undertakenfor the Study Area intersections. Recentturning movementcounts have been obtained from the City of Ottawa.
The counts were undertaken on the following dates:

e (ClearyAvenue @ Richmond Road - Friday, June 12, 2015

e Woodroffe Avenue @ Richmond Road - Friday, May 23,2014

The counts were adjusted to reflect 2017 conditions using a 1.5% annual background growth rate. Figure 6 shows the
resultant traffic volumes at the Study Area intersections.

As there are no existing counts at the site access, appropriatetrip generation ratesand mode shares were used to calculate
the auto trips associated with the existing building. These are also included in Figure 6 below.
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Figure 6: 2017 TrafficVolumes
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Appendix A contains the detailed traffic data sheets.

To assess the peak hour traffic conditions a level of service analysis has been completed using Trafficware Synchro 9.1,
which implements the methods of the 2000 Highway Capacity Manual. The key parameters used in the analysis include:

e Asaturation flow rate of 1800 (as per the City of Ottawa TIA Guidelines)

e Existing lane arrangements
e Existing signal timing (provided by the City of Ottawa)
e Peak hour factor (derived from the traffic count provided by the City of Ottawa)

Heavy vehicle percentages (derived from the traffic count provided by the City of Ottawa)
e Heavyvehicle equivalent factor of 1.70 (as per the City of Ottawa TIA Guidelines)

e Defaultvalues for all other inputs (as defined by Synchro 9.1)
The results of the operational analysis are summarized in Table 1. The existing signal timing information is included in
Appendix A. The Synchro analysis outputs are provided in Appendix B.
Table 1: Capacity Analysis

Weekday AM Peak (PM Peak)
Critical Movement Intersection ‘as a Whole’

Intersection
max. v/cor

avg.delay (s)

Woodroffe Avenue / Richmond Road | ¢ | 900.98) | wBLSBL) | 32.637.1) | BC) | 0.67(0.72)
(Signalized)
Cleary Avenue / Richmond Road co) | 077087 | EBTWBT) | 14.3(19.4) | c©) | 0.73(0.75)

(Signalized)
Notes:  Analysis of signalized intersections assumes a PHF of 0.95 and a saturation flow rate of 1800 veh/h/lane.

Movement | Delay (s) LOS v/c

As shown in Table 1,the signalized Woodroffe Avenue/Richmond Road critical movements are currently operatingata LOS
‘D’ for the westbound left turn during the AM peak period and a LOS ‘E’ for the southbound left movement during the PM

peak.

Homestead - 851 Richmond Road - Transportation Brief
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The Cleary Avenue/Richmond Road ‘critical movements’ are identified as the eastbound through during the AM peak (LOS
‘C’) and the westbound through during the PM peak (LOS ‘D’).

The overall intersection LOS at these locations is within the permissible operational thresholds.

3. DEMAND FORECASTING

3.1. PLANNED STUDY AREA TRANSPORTATION NETWORK CHANGES

The City of Ottawa is planning to expand the nearly completed Stage 1 LRT to include additional stops east and west of
Stage 1. Stage 2 will extend westward along the existing Transitway. At Dominion Station the Transitway ends and the
Stage 2 LRT West will diverge towards Richmond Road. In the Study Area, the Stage 2 LRT West will run beneath Richmond
Road. The Cleary Station will be within 300m walking distance of the subject development. Figure 7 illustrates the general
Stage 2 LRT West alignmentand the future stations, as well as the proposed site location relative to the Cleary Station. To
accountfor this change in the transportation network an updated mode share estimate has been created for the post LRT
scenario (2024). This will be further documented in Section 3.4.

Figure 7: Planned Transitway Map

3.2. OTHER AREA DEVELOPMENT

809 Richmond Road

Adjacent to the subject developmentis the former Kristy’s Restaurant, located at 809 Richmond Road. 809 Richmond
Road has recently been the subject of a development application. The development would consist of two towers with
11,000 sq. ft. of retail space, and 252 residential units. The trafficimpacts of 809 Richmond Road have been documented
in the 809 Richmond Road Transportation Impact Study, Parsons, 2016. The results of that study have been used herein
to account for traffic growth within the StudyArea. Figure 8 illustrates the 809 Richmond Road Site Plan. Figure Qillustrates
the 809 Richmond Road site generated traffic.

Homestead - 851 Richmond Road - Transportation Brief 8
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Figure 8: 809 Richmond Road Site Plan
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Figure 9: 809 Richmond Site Generated Traffic

T @ 2
c o ® o
o
E 2 5 8 Ed 2
£ 0 ] ] S o 8
O 0 ° < = 0 =
g8 o o £ g o
< 2 - Y
g s g
o ~= 1%
=) =) = =
55 | Lo S5 [/ <z 55 | 4oq EE | tgue S5 Loo)
Richmond  « b | «g(s <y b 8@ « b leigany ¢ | o 4 LY s
o) ot |«ter o)+ 8(22)4 o) 4
4(10) => 4(10) —> §§3 8(22)=> 0(0)=> 15(14) =>
0(0) 3 [-X-] %
XX AM Peak Hour Volumes
(yy) PM Peak Hour Volumes

929 Richmond Road
929 Richmond Road has recently been the subject of a development application. The development 19-storey residential

building would consist of approximately 176 residential units and 3,812 ft2 (355 m?2) of ground floor retail. The traffic
impacts of 929 Richmond Road have been documented in the 929 Richmond Road Transportation Impact Study, Parsons,
2016. The results of that study have been used herein to account for traffic growth within the Study Area. Figure 10

illustrates the 929 Richmond Road site generated traffic.
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Figure 10: 929 Richmond Site Generated Traffic
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To estimate traffic growth beyond the Study Area a background growth rate of 1.5% has been applied to the turning
movement counts along both Richmond Road and Woodroffe Road. Figure 11 and Figure 12 show the future background

traffic volumes for the 2019 and 2024 future background traffic volumes, respectively.

Figure 11:2019 Future Background Traffic
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Figure 12:2024 Future Background Traffic
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Appropriate trip generation rates for the proposed development consisting of approximately 132 units was obtained from
the City’s 2009 TRANS Trip Generation - Residential Trip Rates. These rates are summarized in Table 2.

Table 2: ITE Vehicle Trip Generation Rates

Data Trip Rates
Land Use
Source AM Peak PM Peak
High-Rise Apartment | ITE 233 T=0.24(du) T=0.27(du)

Notes: T = Average Vehicle Trip Ends
du = Dwelling units

Using the TRANS Trip Generationratesforthe residential componentofthe site, the total amount of vehicle trips generated
by the proposed development was projected. The results are summarized in Table 3.

Table 3: Projected Vehicle Trip Generation - TRANS Model

Land Use Area AM Peak (Veh/h) PM Peak (Veh/h)
In Out Total In Out Total
Single-detached Dwellings 119 units 7 25 32 22 14 36
Total Vehicle Trips 7 25 32 32 22 14

As shown in Table 3, a total of approximately 32 veh/h and 14 veh/h are projected to travel to/from the proposed
development during the weekday morning and afternoon commuter peak hours, respectively. Using the TRANS Auto Trips
projected in Table 3 and the mode share percentages outline in Table 3.13 of the TRANS Trip Generation Study, the modal
shares for the high-rise apartment land use within the proposed development are summarized in Table 4.

Homestead - 851 Richmond Road - Transportation Brief 11
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Table 4: Total Site Trip Generation (Pre-OLRT)

Travel Mode Mode AM Peak (Person Trips/h) Mode PM Peak (Person Trips/h)
Share In Out Total | Share In out Total

Auto Driver 37% 7 25 32 40% 22 14 36

Auto Passenger 8% 1 5 6 9% 5 3 8

Transit 41% 8 28 36 37% 21 13 34

Non-motorized 14% 3 10 13 14% 7 5 12

Total Person Trips 100% 19 68 86 100% 55 35 90

As shownin Table 4, based onthe TRANS Trip Generation method, the proposedsite is projectedto generate approximately
86 1o 90 person-trips per hour during the weekday commuter peak hours. The increase in two-way transittrips is estimated
to be 34 to 36 persons per hour, and the increase in bike/walk trips is approximately 12 to 13 persons per hour. The total
amount of ‘new’ vehicle traffic to the study area is projected to be 32 to 36 veh/h during the peak hours.

To reflect that the proposed developmentis in a TOD, the following mode shares and total site-generated vehicle traffic
were forecasted and summarizedin Table 5.

Table 5: Total Site Trip Generation (Post-OLRT)

Travel Mode Mode AM Peak (Person Trips/h) Mode PM Peak (Person Trips/h)
Share In Out Total Share In Out Total

Auto Driver 15% 3 10 13 15% 8 5 13

Auto Passenger 5% 1 3 4 5% 2 2 4

Transit 65% 13 42 55 65% 36 23 59

Non-motorized 15% 3 10 13 15% 8 6 14

Total Person Trips 100% 19 68 86 100% 55 35 920

As shown in Table 5, the resulting number of potential ‘new’ two-way vehicle trips for the proposed development is
approximately 11 and 15 veh/h during the weekday morning and afternoon peak hours, respectively. The future vehicle
trip generation is expected to decrease over time as a result of access to the Stage 2 LRT at Cleary Station.

The vehicle traffic distribution and assignment was developed using the 2011 NCR Household Origin - Destination Survey.
The resultant distribution is outlined in Table 6.

Table 6: Traffic Distribution

To/From AM Peak Hour
North 5%
South 5%

East 65%
West 25%
Total 100%

New site generated trips were assigned to the Study Area intersections using the above distribution, turning movement
splits, proximity / connectivity to major transportation infrastructure (i.e. Highway 417), and the proposed access
configuration. Figure 13 and Figure 14 show the 2019 and 2024 site generated traffic volumes, respectively.

Homestead - 851 Richmond Road - Transportation Brief
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Figure 13:2019 Site Generated Traffic Volumes
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Figure 14:2024 Site Generated Traffic Volumes
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Based on the heavy volumes on Richmond Road, a left-turn lane is warranted into the site access off Richmond using the
MTO nomographs. However, given the context of the road, the lack of left-turn lanes into adjacent development driveways
and the low left-turning vehicles in the site (less than 10 left turning vehicles in the 2024 ultimate scenario), a left-turn
lane would not be appropriate in this situation. The left-turn warrantanalysis is included in Appendix G. The future Phase
2 LRT will also modify the streetscape along Richmond Road, given the low turning volumes, the Phase 2 LRT streetscape
design should supersede the left turn lane warrant. Additionally, this warrant is driven by the through traffic in each
direction. As a result of the Phase 2 LRT the traffic volumes along Richmond Road could be reasonable assumed to
decrease and therefore the need for the left turn lane will be further reduced.
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The total projected 2019 volumes associated with the proposed development were derived by superimposing ‘new’ site-
generated traffic volumes (Figure 13) onto projected 2019 background traffic volumes (Figure 11). The resulting total

projected 2019 volumes are illustrated as Figure 15.

Figure 15: 2019 Total Future Traffic Volumes
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The total projected 2024 volumes associated with the proposed development were derived by superimposing ‘new’ site-
generated traffic volumes (Figure 14) onto projected 2024 background traffic volumes (Figure 12). The resulting total

projected 2024 volumes are illustrated as Figure 16.

Figure 16: 2024 Total Future Traffic Volumes
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4. FUTURE TRAFFIC OPERATIONS

4.1. 2019 FUTURE BACKGROUND CONDITIONS

The operational analysis of the 2019 background conditionsis summarizedin Table 7 below. The detailed Synchro analysis
sheets are provided as AppendixC.

Table 7: 2019 Future Background Capacity Analysis

Weekday AM Peak (PM Peak)
Critical Movement Intersection ‘as a Whole’
max. v/cor
avg.delay (s)

Intersection

Movement | Delay (s) LOS v/c

Woodroffe Avenue / Richmond Road
(Signalized)

Cleary Avenue / Richmond Road
(Signalized) C(D) 0.79(0.89) EBT(WBT) 15.1(21.0) C(C) 0.75(0.78)

Notes:  Analysis of signalized intersections assumes a PHF of 0.95 and a saturation flow rate of 1800 veh/h/lane.

E(E) 0.97(0.98) WBL(SBL) 33.9(38.7) B(C) 0.69(0.73)

As shown in Table 7, the signalized Woodroffe Avenue/Richmond Road critical movements are projected to operate at a
LOS ‘E’ for the westbound left turn during the AM peak period and a LOS ‘E’ for the southbound left movement during the
PM peak.

For the intersection at the signalized intersection at Cleary Avenue/Richmond Road, the critical movements are projected
to operate at LOS ‘C’ for the eastbound through movement during the AM peak period and LOS ‘D’ for the westbound
through movementduringthe PM peak.

The overall intersection LOS at these locations is within the permissible operational thresholds.

4.2. 2019 TOTAL FUTURE CONDITIONS

The operational analysis ofthe 2019 background conditionsis summarizedin Table 8 below. The detailed Synchro analysis
sheets are provided as AppendixD.

Table 8: 2019 Total Future Capacity Analysis

Weekday AM Peak (PM Peak)
Critical Movement Intersection ‘as a Whole’
max. v/c or
avg.delay (s)

Intersection

Movement | Delay (s) LOS v/c

Woodroffe Avenue / Richmond Road
(Signalized)

Cleary Avenue / Richmond Road
(Signalized)

Richmond Road / Site Access ) _
(Unsignalized) C(C) 16.9(26.7) SB(SB) 0.8(0.9)

Notes:  Analysis of signalized intersections assumes a PHF of 0.95 and a saturation flow rate of 1800 veh/h/lane.

F(E) 1.01(1.00) WBL(SBL) | 34.7(39.4) | B(C) | 0.69(0.74)

D(D) 0.81(0.90) EBT(WBT) 15.6(21.9) C(C) 0.77(0.79)

As shown in Table 8, the signalized Woodroffe Avenue/Richmond Road critical movements are projected to operate at a
LOS ‘F’ for the westbound left turn during the AM peak period and a LOS ‘E’ for the southbound left movement during the
PM peak.
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For the intersection at the signalized intersection at Cleary Avenue/Richmond Road, the critical movements are projected
to operate at LOS ‘D’ for the eastbound through movement during the AM peak period and LOS ‘D’ for the westbound
through movement during the PM peak.

The proposed unsignalized access at Richmond Road/West Site Access has projected critical movements operatingat LOS
‘C’ for both AM and PM peaks.

The overall intersection LOS at these locations is within the permissible operational thresholds.

The operationalanalysis ofthe 2019 background conditionsis summarizedin Table 9 below. The detailed Synchro analysis
sheets are provided as Appendix E.

Table 9: 2024 Future Background Capacity Analysis

Weekday AM Peak (PM Peak)
Critical Movement Intersection ‘as a Whole’
max. v/cor
avg.delay (s)

Intersection

LOS Movement | Delay (s) LOS v/c

Woodroffe Avenue / Richmond Road
(Signalized)

Cleary Avenue / Richmond Road
(Signalized) D(E) 0.83(0.93) EBT(WBT) 16.6(27.0) C(D) 0.78(0.84)

Notes:  Analysis of signalized intersections assumes a PHF of 0.95 and a saturation flow rate of 1800 veh/h/lane.

F(F) 1.11(1.16) WBL(SBL) 38.5(47.6) C(C) 0.74(0.79)

As shown in Table 9, the signalized Woodroffe Avenue/Richmond Road critical movements are projected to operate at a
LOS ‘F’ for the westbound left turn during the AM peak period and a LOS ‘F’ for the southbound left movement during the
PM peak.

For the intersection at the signalized intersection at Cleary Avenue/Richmond Road, the critical movements are projected
to operate at LOS ‘D’ for the eastbound through movement during the AM peak period and LOS ‘E’ for the westbound
through movementduringthe PM peak.

The operational analysis of the 2019 background conditions is summarized in Table 10 below. The detailed Synchro
analysis sheets are provided as Appendix F.

Table 10: 2024 Total Future Capacity Analysis

Weekday AM Peak (PM Peak)
Critical Movement Intersection ‘as a Whole’
max. v/cor
avg.delay (s)

Intersection

LOS Movement | Delay (s) LOS v/c

Woodroffe Avenue / Richmond Road
(Signalized)

Cleary Avenue / Richmond Road
(Signalized)

Richmond Road / Site Access .
(Unsignalized) C(D) 16.3(25.2) SB(SB) 0.4(0.4)

Notes:  Analysis of signalized intersections assumes a PHF of 0.95 and a saturation flow rate of 1800 veh/h/lane.

F(F) 1.13(1.17) WBL(SBL) | 39.1(48.0) | C(C) | 0.75(0.79)

D(E) 0.84(0.94) EBT(WBT) 16.9(27.6) C(D) 0.79(0.85)
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As shown in Table 10, the signalized Woodroffe Avenue/Richmond Road critical movements are projected to operate ata
LOS ‘F’ for the westbound left turn during the AM peak period and a LOS ‘F for the southbound left movement during the
PM peak.

For the intersection at the signalized intersection at Cleary Avenue/Richmond Road, the critical move ments are projected
to operate at LOS ‘D’ for the eastbound through movement during the AM peak period and LOS ‘E’ for the westbound
through movement during the PM peak.

The proposed unsignalized access at Richmond Road/West Site Access has projected critical movements operatingat LOS
‘C’ for the AM peak and LOS ‘D’ for the PM peak period.

5. FINDINGS AND RECOMMENDATIONS

851 Richmond Road, located on Richmond Road, between the intersections of Woodroffe Road / Richmond Road and
Cleary Avenue / Richmond Road, is a residential development that will consist of approximately 132 new High-Rise
Apartment units.

Based on the foregoinganalysis of the proposed development, the followingtransportation-related conclusions are offered:
ExISTING CONDITIONS

e The intersection north of the site within the study area at Cleary Avenue / Richmond Road is currently operating ‘as a
whole’ with an overall LOS ‘C’ or better during the weekday morning and afternoon peak hours.

e The intersection south of the site within the study area at Woodroffe Avenue / Richmond Road is currently operating
‘as a whole’ with an overall LOS ‘C’ or better during the weekday morning and afternoon peak hours.

e No safetyissues were noted at the signalized study area intersections adjacent to the proposed site.

PROJECTED CONDITIONS

e Toaccountfor background growth beyond that Study Area, a 1.5% traffic growth rate per annum was assumed for the
2019 and 2024 horizon years.

e |t is projectedthat the proposed development, for the 2019 horizon, would generate ‘new’ two-way vehicle volumes
of approximately 32 and 36 veh/h during the weekday morning and afternoon peak hours, respectively.

e Asa resultofthe anticipated shiftin mode share, itis projectedthat the proposed development,forthe 2024 horizon,
would generate ‘new’ two-way vehicle volumes of approximately 13 veh/h during both the weekday morning and
afternoon peak hours.

e At full occupancy (year 2019), study area intersections ‘as a whole’ are projected to operate at an acceptable LOS ‘C’
or betterand the ‘critical movements’ are projectedto operate at acceptable levels of service during both peak hours.

e At 5-years beyond site build-out, study area intersections ‘as a whole’ are projected to operate at an acceptable LOS
‘D’ or better.

e Aleftturnlane warrant analysis has been conducted for the proposed access point. While the warrant does show that
a left turn lane is warranted, the context of this development and the adjacent developments along Richmond Road
should be considered, including the lack of left-turn lanes into adjacent development driveways and the low left-
turning vehicles in the site (less than 10 left turning vehicles in the 2024 ultimate scenario). Based on those factors,
a left turn lane is not appropriate at the entrance to this development. Additionally, the Phase 2 LRT will redesign the
streetscape along Richmond Road and the streetscape design should supersede the left turn lane warrant.

Based on the foregoing, the proposed development fits well into the context of the surrounding area, and its location and

design servesto promote use of walking, cycling, and transit modes, thus supporting City of Ottawa policies, goals and
objectives with respect to redevelopment, intensification and modal share.
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Therefore, Homestead's proposed development at 851 Richmond Road is recommended from a transportation
perspective.

Prepared By: Reviewed By:

] ' "I /“
[ A
V a- Nil—
/
Rani Nahas, E.LT. Mark Crockford, P.Eng.
Transportation Analyst Transportation Engineer
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Ir . ) . . Work Order
'@ﬁm Public Works - Traffic Services e

Turning Movement Count - Full Study Summary Report

CLEARY AVE @ RICHMOND RD

Survey Date: Friday, June 12, 2015 Total Observed U-Turns AADT Factor
Northbound: () Southbound: () 80
Eastbound: 1 Westbound: 0
Full Study
CLEARY AVE RICHMOND RD
Northbound Southbound Eastbound Westbound
Peid LT s RT3 ur st rr 38 SR our st g BB our g1 ogr B SR Grand

07:00 08:00 0 0 0 0 12 0 10 22 22 14 549 0 563 0 204 12 216 779 801
08:00 09:00 0 0 0 0 28 0 18 46 46 28 568 1 597 0 322 13 335 932 978
09:00 10:00 0 0 0 0 17 0 14 31 31 1" 404 0 415 0 340 1" 351 766 797
11:30 12:30 0 0 0 0 23 0 15 38 38 16 374 0 390 0 430 20 450 840 878
12:30 13:30 0 0 0 0 12 0 13 25 25 24 423 2 449 0 467 8 475 924 949
15:00 16:00 0 0 0 0 10 0 23 33 33 16 326 0 342 0 693 12 705 1047 1080
16:00 17:00 0 0 0 0 27 1 30 58 58 36 364 2 402 0 748 46 794 1196 1254
17:00 18:00 0 0 0 0 23 0 24 47 47 23 378 1 402 0 750 22 772 1174 1221

Sub Total 0 0 0 0 152 1147 300 300 168 3386 6 3560 0 3954 144 4098 7658 7958

U Turns 0 0 0 1 0 1 1

Total 0 0 0 0 152 1147 300 300 168 3386 6 3561 0 3954 144 4098 7659 7959

EQ 12Hr 0 0 0 0 211 1 204 417 417 234 4707 8 4950 0 5496 200 5696 10646 11063
Note: These values are calculated by multiplying the totals by the appropriate expansion factor. 1.39

AVG 12Hr 0 0 0 0 169 1 163 334 334 187 3765 7 3960 0 4397 160 4557 8517 8851
Note: These volumes are calculated by multiplying the Equivalent 12 hr. totals by the AADT factor. .80

AVG 24Hr 0 0 0 0 221 1 214 437 437 245 4932 9 5187 0 5760 210 5970 11157 11594

Note: These volumes are calculated by multiplying the Average Daily 12 hr. totals by 12 to 24 expansion factor. 1.31

Comments:
Note: U-Turns provided for approach totals. Refer to 'U-Turn' Report for specific breakdown.
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Public Works - Traffic Services

Turning Movement Count - Full Study Diagram
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‘@ﬁm Public Works - Traffic Services W.0. 34681

Turning Movement Count - 15 Minute Summary Report
CLEARY AVE @ RICHMOND RD

Survey Date: Friday, June 12, 2015 Total Observed U-Turns
Northbound: () Southbound: ()
Eastbound: 1 Westbound: ()
CLEARY AVE RICHMOND RD
Northbound Southbound Eastbound Westbound
N S STR E W STR Grand
Time Period LT ST RT TOT LT ST RT TOT TOT LT ST RT TOT LT ST RT TOT TOT Total
07:00 07:15 O 0 0 0 1 0 4 5 5 4 106 0 110 0 40 1 4 151 156
07:15 07:30 O 0 0 0 2 0 1 3 3 3 144 0 147 0 52 3 55 202 205
07:30 07:45 O 0 0 0 5 0 2 7 7 3 133 0 136 0 54 4 58 194 201
07:45 08:00 O 0 0 0 4 0 3 7 7 4 166 0 170 0 58 4 62 232 239
08:00 08:15 0 0 0 0 10 0 1 11 11 6 136 0 142 0 79 7 86 228 239
08:15 08:30 O 0 0 0 9 0 8 17 17 12 154 1 167 0 94 4 98 265 282
08:30 08:45 0 0 0 0 6 0 6 12 12 5 149 0 154 0 66 2 68 222 234
08:45 09:00 O 0 0 0 3 0 3 6 6 5 129 0 134 0 83 0 83 217 223
09:00 09:15 0 0 0 0 5 0 4 9 9 4 97 0 101 0 107 4 111 212 221
09:15 09:30 O 0 0 0 7 0 5 12 12 2 109 0 111 0 68 2 70 181 193
09:30 0945 O 0 0 0 1 0 1 2 2 1 78 0 79 0 83 1 84 163 165
09:45 10:00 O 0 0 0 4 0 4 8 8 4 120 0 124 0 82 4 86 210 218
11:30 1145 O 0 0 0 8 0 3 11 11 4 99 0 103 0 109 3 112 215 226
11:45 12:00 O 0 0 0 7 0 1 8 8 3 113 0 116 0 100 8 108 224 232
12:00 12:15 0 0 0 0 2 0 4 6 6 4 73 0 77 0 117 3 120 197 203
12:15 12:30 0 0 0 0 6 0 7 13 13 5 89 0 94 0 104 6 110 204 217
12:30 12:45 O 0 0 0 2 0 2 4 4 3 116 0 119 0 104 2 106 225 229
12:45 13:.00 O 0 0 0 6 0 3 9 9 6 114 0 120 0 124 3 127 247 256
13:00 13:15 0 0 0 0 0 0 7 7 7 5 97 1 103 0 119 1 120 223 230
13:15 13:30 O 0 0 0 4 0 1 5 5 10 96 1 107 0 120 2 122 229 234
15:.00 15:15 O 0 0 0 3 0 1 4 4 2 75 0 77 0 120 4 124 201 205
15:15 1530 O 0 0 0 2 0 3 5 5 2 82 0 84 0 163 3 166 250 255
15:30 15145 0 0 0 0 3 0 8 11 11 4 89 0 93 0 205 4 209 302 313
15:45 16:00 O 0 0 0 2 0 11 13 13 8 80 0 88 0 205 1 206 294 307
16:00 16:15 O 0 0 0 7 0 3 10 10 9 106 0 115 0 190 4 194 309 319
16:15 16:30 O 0 0 0 5 1 7 13 13 8 87 1 96 0 187 5 192 288 301
16:30 16:45 O 0 0 0 9 0 11 20 20 9 93 0 103 0 198 8 206 309 329
16:45 17:00 O 0 0 0 6 0 9 15 15 10 78 1 89 0 173 29 202 291 306
17:.00 17:15 O 0 0 0 7 0 10 17 17 11 82 0 93 0 193 11 204 297 314
17:15 17:30 O 0 0 0 7 0 1 8 8 4 102 0 106 0 199 6 205 311 319
17:30 17:45 O 0 0 0 3 0 10 13 13 6 97 0 103 0 183 1 184 287 300
17:45 18:.00 O 0 0 0 6 0 3 9 9 2 97 1 100 0 175 4 179 279 288
TOTAL: 0 0 0 0 152 1 147 300 300 168 3386 6 3561 0 3954 144 4098 7659 7959
Note: U-Turns are included in Totals. Comment:
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f@ﬁm Public Works - Traffic Services

. . Work Order
Turning Movement Count - Cyclist Volume Report 34681
CLEARY AVE @ RICHMOND RD
Count Date: Friday, June 12, 2015 Start Time: 07:00
CLEARY AVE RICHMOND RD
Time Period Northbound Southbound Street Total Eastbound Westbound Street Total Grand Total
07:00 08:00 0 0 0 6 1 7 7
08:00 09:00 0 0 0 6 2 8 8
09:00 10:00 0 0 0 0 3 3 3
11:30 12:30 0 1 1 2 0 2 3
12:30 13:30 0 0 0 1 2 3 3
15:00 16:00 0 0 0 1 3 4 4
16:00 17:00 0 2 2 2 1 3 5
17:00 18:00 0 0 0 0 6 6 6
Total .......... 0 3 3 18 18 36 39
Comment:

Note: These volumes consists of bicycles only (no mopeds or motorcycles) and ARE NOT included in the Turning Movement Count Summary.
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MOH‘ Public Works - Traffic Services W.0.
awd 34681
Turning Movement Count - Heavy Vehicle Report
CLEARY AVE @ RICHMOND RD
Survey Date: Friday, June 12, 2015
CLEARY AVE RICHMOND RD
Northbound Southbound Eastbound Westbound
) ) N S STR E W STR  Grand
Time Period LT ST RT o7 LT ST RT 16;r tor T ST RT 1or LT ST RT 15¢ toT Total
07:00 08:00 0 0 0 0 0 0 0 0 0 0 17 0 17 0 17 0 17 34 34
08:00 09:00 0 0 0 0 0 0 1 1 1 0 21 0 21 0 16 1 17 38 39
09:00 10:00 © 0 0 0 0 0 0 0 0 0 19 0 19 0 16 1 17 36 36
11:30 12:30 0 0 0 0 0 0 0 0 0 0 13 0 13 0 20 0 20 33 33
12:30 13:30 0 0 0 0 0 0 0 0 0 0 18 0 18 0 18 0 18 36 36
15:00 16:00 0 0 0 0 0 0 0 0 0 0 8 0 8 0 11 0 1 19 19
16:00 17:00 0 0 0 0 0 0 0 0 0 0 8 0 8 0 7 0 7 15 15
17:00 18:00 0 0 0 0 0 0 0 0 0 0 4 0 4 0 7 0 7 11 11
Sub Total 0 0 0 0 0 0 1 1 1 0O 108 0 108 0 112 2 114 222 223
U-Turns (Heavy Vehicles) 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 1 1 1 0O 108 0 108 0 112 2 114 222 223

Heavy Vehicles are vehicles having one rear axle with four or more wheels, or having two or more rear axles. These vehicles include most O.C. Transpo,

school and inter-city buses. Further, they ARE included in the Turning Movement Count Summary.
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) ] _ i . Work Order
@ﬁmm Public Works - Traffic Services 34681

Turning Movement Count - Pedestrian Volume Report

CLEARY AVE @ RICHMOND RD

Count Date: Friday, June 12, 2015 Start Time: 07:00
Time Period (Eﬁ?v@pc?ﬁﬁ?;ﬁg) (ESO?VA\\/p(F)):g:giZg) Total (NEoBr g%:gssﬁzg) (NV\CIJ?SA%prro%as?:g) Total Grand Total
07:00 07:15 0 0 0 1 0 1 1
07:15 07:30 0 1 1 0 2 2 3
07:30 07:45 0 3 3 0 2 2 5
07:45 08:00 0 2 2 1 1 2 4
07:00 08:00 0 6 6 2 5 7 13
08:00 08:15 0 3 3 1 2 3 6
08:15 08:30 0 2 2 2 5 7 9
08:30 08:45 0 0 0 1 3 4 4
08:45 09:00 0 0 0 0 3 3 3
08:00 09:00 0 5 5 4 13 17 22
09:00 09:15 0 3 3 0 0 0 3
09:15 09:30 0 6 6 0 5 5 1
09:30 09:45 0 2 2 1 0 1 3
09:45 10:00 0 0 0 0 1 1 1
09:00 10:00 0 11 11 1 6 7 18
11:30 11:45 0 0 0 3 1 4 4
11:45 12:00 0 0 0 1 1 2 2
12:00 12:15 0 0 0 1 7 8 8
12:15 12:30 0 1 1 0 0 0 1
11:30 12:30 0 1 1 5 9 14 15
12:30 12:45 0 1 1 2 1 3 4
12:45 13:00 0 0 0 2 0 2 2
13:00 13:15 0 0 0 2 0 2 2
13:15 13:30 0 0 0 2 1 3 3
12:30 13:30 0 1 1 8 2 10 11
15:00 15:15 0 3 3 1 0 1 4
15:15 15:30 0 2 2 1 0 1 3
15:30 15:45 0 0 0 2 2 4 4
15:45 16:00 0 1 1 0 0 0 1
15:.00 16:00 0 6 6 4 2 6 12
16:00 16:15 0 2 2 4 2 6 8
16:15 16:30 0 0 0 0 0 0 0
16:30 16:45 0 1 1 1 3 4 5
16:45 17:00 0 2 2 1 1 2 4
16:00 17:00 0 5 5 6 6 12 17
17:00 17:15 0 1 1 0 5 5 6
17:15 17:30 0 3 3 2 2 4 7
17:30 17:45 0 1 1 0 0 0 1
17:45 18:00 0 0 0 3 1 4 4
17:00 18:00 0 5 5 5 8 13 18
Total .......... 0 40 40 35 51 86 126
Comment:
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f@ﬁm Public Works - Traffic Services Work Order
34681
Turning Movement Count - 15 Min U-Turn Total Report
CLEARY AVE @ RICHMOND RD
Survey Date: Friday, June 12, 2015
Time Period Northbound  Southbound Eastbound Westbound Total
U-Turn Total U-Turn Total U-Turn Total U-Turn Total

07:00 07:15 0 0 0 0 0
07:15 07:30 0 0 0 0 0
07:30 07:45 0 0 0 0 0
07:45 08:00 0 0 0 0 0
08:00 08:15 0 0 0 0 0
08:15 08:30 0 0 0 0 0
08:30 08:45 0 0 0 0 0
08:45 09:00 0 0 0 0 0
09:00 09:15 0 0 0 0 0
09:15 09:30 0 0 0 0 0
09:30 09:45 0 0 0 0 0
09:45 10:00 0 0 0 0 0
11:30 11:45 0 0 0 0 0
11:45 12:00 0 0 0 0 0
12:00 12:15 0 0 0 0 0
12:15 12:30 0 0 0 0 0
12:30 12:45 0 0 0 0 0
12:45 13:00 0 0 0 0 0
13:00 13:15 0 0 0 0 0
13:15 13:30 0 0 0 0 0
15:00 15:15 0 0 0 0 0
15:15 15:30 0 0 0 0 0
15:30 15:45 0 0 0 0 0
15:45 16:00 0 0 0 0 0
16:00 16:15 0 0 0 0 0
16:15 16:30 0 0 0 0 0
16:30 16:45 0 0 1 0 1
16:45 17:00 0 0 0 0 0
17:00 17:15 0 0 0 0 0
17:15 17:30 0 0 0 0 0
17:30 17:45 0 0 0 0 0
17:45 18:00 0 0 0 0 0

Total 0 0 1 0 1
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fhﬁm Public Works - Traffic Services

Turning Movement Count - Peak Hour Diagram

RICHMOND RD @ WOODROFFE AVE

Survey Date: Friday, May 23, 2014 WO No: 1044
Start Time: 07:00 Device: Jamar
Technologies,
Inc
WOODROFFE AVE N
I A w<e
+ 1056 '*' 29 s
468 588
110
Heavy 106 252 0 lgﬂ Gj\_@ ’h‘
Vehicles 0 0 0 0 13
0 0 24
Cars 106 252 110 0 575
RICHMOND RD
|"JJ|I'||L"l|U E[ 184 0 184 +
'*. | 6 855 _
861 | - 643 0 643 | 970
- 0 0 0 = i
- __ AM Period |r' 143 0 143 —)
119 2 17 |- Peak Hour : 1872
1862 — 07:45 08:45 I: o 0 o |
684 23 661 |- | '}"
4» L 876 26
— 902
1001 198 7 191 2
al [« [t][r]
586 0 106 274 105 Cars
(e Zo)
-‘K\ = ) 7 0 6 11 3 Heavy
23 27 18 Vehicles
0 112 285 108 Total
593 505
' 1
| 5; -t- 098 *
20 l '
Comments
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fhﬁm Public Works - Traffic Services

Turning Movement Count - Peak Hour Diagram

RICHMOND RD @ WOODROFFE AVE

Survey Date: Friday, May 23, 2014 WO No: 1044
Start Time: 07:00 Device: Jamar
Technologies,
Inc
WOODROFFE AVE N
I A wpe
‘!’ 1056 '*' 29 s
468 588
110
Heavy 106 252 0 lgﬂ G‘f\_b ’h‘
Vehicles 0 0 0 0 13
0 0 24
Cars 106 252 110 0 575
RICHMOND RD
|"JJ|I'||L"l|U E[ 184 0 184 +
'*. | 6 855 _
861 | - 643 0 643 | 970
- 0 0 0 = : -
- - Full Study |r 143 0 143 —)
119 2 17 |- Peak Hour : 1872
1862 — 07:45 08:45 I: o 0 o |
684 23 661 |- | '}"
4» L 876 26
— 902
1001 198 7 191 2
al [« [t][r]
586 0 106 274 105 Cars
(e Zo)
-‘K\ = ) 7 0 6 11 3 Heavy
23 27 18 Vehicles
0 112 285 108 Total
593 505
' 1
| 5; -t- 098 ‘i’
20 l '
Comments
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‘hﬁm

Public Works - Traffic Services

Turning Movement Count - Peak Hour Diagram

RICHMOND RD @ WOODROFFE AVE

Survey Date: Friday, May 23, 2014

Start Time: 07:00
Heavy
Vehicles
Cars
RICHMOND RD
'*. | 10 675
685
- 0 0 0
-
74 1 73
1404
* 371 15 356
719 274 8 266
L2y = ot
3 9 8
2
7
Comments
2016-Mar-14

WO No: 1044
Device: Jamar
Technologies,
Inc
WOODROFFE AVE N
" 3] wpe
4+ 4| =
982 . 5 S
524 458
101 212 211 0 &b
X
0 0 0 0 16 lg& - Ih
0 0 5
101 212 211 0 442
|"JJ|I'||L"I|U E[ 201 0 201 +
340 341 | 647
—
5 [~ —
MD Period 105 0 105 -
- B
- Peak Hour : 1350
T 1215 13:15 [E o 0 o I
L 683 20 '
. 703
1
al |« [t][r]
583 0 233 168 116 Cars
8 0 10 15 5 Heavy
Vehicles
243 183 121 Total
591 547

1138

1
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fhﬁm Public Works - Traffic Services

Turning Movement Count - Peak Hour Diagram

RICHMOND RD @ WOODROFFE AVE

Survey Date: Friday, May 23, 2014 WO No: 1044
Start Time: 07:00 Device: Jamar
Technologies,
Inc
WOODROFFE AVE N
I A wpe
+ 1270 '*' 0 s
617 653
216
Heavy 88 313 0 lgﬂ gﬁ_?@ ’k‘
Vehicles 0 0 0 0 11 > > -
Cars 38 313 216 0 642
RICHMOND RD
|"JJ|I'||L"l|U E[ 163 0 163 +

'*. | 10 649 _

659 |_ 313 0 313 | 568
- 0 0 0 = : -
- __ PM Period |r 92 0 92 —)

90 2 g |wd Peak Hour : 1244
1315 16115 1715 I: o 0 o |
+|7 T E e
. 676
656 203 7 196 2
al [ t][r]
601 0 248 391 96 Cars
3
-‘K\ — &t 7 0 10 9 1 Heavy
15 13 17 Vehicles
0 258 400 97 Total
608 755
' 1
| 5; -t- 363 *
12 l'
Comments

2016-Mar-14 Page 4 of 4



‘hﬁm

Public Works - Traffic Services

Turning Movement Count - Full Study Diagram

RICHMOND RD @ WOODROFFE AVE

Survey Date: Friday, May 23, 2014

"t' 8902

+*

Total
Heavy
Vehicles
Cars
RICHMOND RD
* | 59 5318
5377
0 0 0
<4
.t 11 726
11149 737
‘ 3315 127 3188
5772 1720 61 1659
A 3% ]
115 110 81
<=
127
Comments
2016-Mar-14

1

WOt##: 1044
Device: Jamar
Technologies,
Inc
WOODROFFE AVE N
& [ Al R w{} E
- |
4040 8291 4251 85 s
752 1945 1343 0
&b '
0 0 0 0 83 lg" - ‘K‘
752 1945 1343 0 4168 0 0 77
|"JI |I'| |L'l |U L| 1430 0 1430 *
o | :
r 814 0 814 :
- : 10778
._J c 0 0 0
- 5305 148 | *’
L 5453
3}
— |al [« [t][r]
4418 0 1485 2012 774 Cars
61 0 59 72 21 Heavy
Vehicles
0 1544 2084 795 Total
4479 4423

Page 1 of 1



( Public Works - Traffi i Work Order
'hﬁm ublic Works - Traffic Services ko

Turning Movement Count - Full Study Summary Report
RICHMOND RD @ WOODROFFE AVE

Survey Date: Friday, May 23, 2014 Total Observed U-Turns AADT Factor
Northbound: () Southbound: () 80
Eastbound: () Westbound: 0

Full Study
WOODROFFE AVE RICHMOND RD
Northbound Southbound Eastbound Westbound
. NB SB STR EB WB STR  Grand
Period LT ST RT T0T LT ST RT TOT T0T LT ST RT T0T LT ST RT TOT TOT  Total

07:00 08:00 62 237 85 384 83 200 85 368 752 111 533 158 802 127 524 153 804 1606 2358
08:00 09:00 121 282 108 511 116 242 101 459 970 117 647 212 976 124 630 195 949 1925 2895
09:00 10:00 154 191 93 438 104 157 86 347 785 68 392 216 676 86 351 182 619 1295 2080
11:30 12:30 240 202 112 554 204 196 127 527 1081 63 371 240 674 89 353 208 650 1324 2405
12:30 13:30 228 184 123 535 202 217 89 508 1043 7 351 278 706 99 335 225 659 1365 2408
15:00 16:00 247 309 86 642 205 311 84 600 1242 119 355 215 689 97 251 146 494 1183 2425
16:00 17:00 255 382 N 728 217 329 86 632 1360 84 323 203 610 N 330 165 586 1196 2556
17:00 18:00 237 297 97 631 212 293 94 599 1230 98 343 198 639 101 307 156 564 1203 2433

Sub Total 1544 2084 795 4423 1343 1945 752 4040 8463 737 3315 1720 5772 814 3081 1430 5325 11097 19560
U Turns 0 0 0 0 0 0 0
Total 1544 2084 795 4423 1343 1945 752 4040 8463 737 3315 1720 5772 814 3081 1430 5325 11097 19560

EQ 12Hr 2146 2897 1105 6148 1867 2704 1045 5616 11764 1024 4608 2391 8023 1131 4283 1988 7402 15425 27189

Note: These values are calculated by multiplying the totals by the appropriate expansion factor. 1.39

AVG 12Hr 1717 2317 884 4918 1493 2163 836 4492 9410 820 3686 1913 6418 905 3426 1590 5921 12339 21749
Note: These volumes are calculated by multiplying the Equivalent 12 hr. totals by the AADT factor. .80

AVG 24Hr 2249 3036 1158 6443 1956 2833 1095 5885 12328 1074 4829 2506 8408 1186 4488 2083 7757 16165 28493
Note: These volumes are calculated by multiplying the Average Daily 12 hr. totals by 12 to 24 expansion factor. 1.31

Comments:
Note: U-Turns provided for approach totals. Refer to 'U-Turn' Report for specific breakdown.
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‘@ﬁm Public Works - Traffic Services W.0. 1044

Turning Movement Count - 15 Minute Summary Report
RICHMOND RD @ WOODROFFE AVE

Survey Date: Friday, May 23, 2014 Total Observed U-Turns
Northbound: () Southbound: ()
Eastbound: () Westbound: ()
WOODROFFE AVE RICHMOND RD
Northbound Southbound Eastbound Westbound
N S STR E W STR Grand
Time Period LT ST RT TOT LT ST RT TOT TOT LT ST RT TOT LT ST RT TOT TOT Total
07:00 07:15 17 42 12 71 12 36 14 62 133 18 94 33 145 23 98 37 158 303 436
07:15 07:30 10 73 27 110 17 56 22 95 205 36 124 39 199 30 127 30 187 386 591
07:30 0745 12 57 19 88 25 50 21 96 184 29 132 40 201 35 140 43 218 419 603
0745 0800 23 65 27 115 29 58 28 115 230 28 183 46 257 39 159 43 241 498 728
08:00 0815 25 70 23 118 24 64 16 104 222 31 164 51 246 42 161 51 254 500 722
08:15 08:30 22 75 28 125 33 57 31 121 246 30 168 46 244 33 171 47 251 495 741
08:30 08:45 42 75 30 147 24 73 31 128 275 30 169 55 254 29 152 43 224 478 753
08:45 09:00 32 62 27 121 35 48 23 106 227 26 146 60 232 20 146 54 220 452 679
09:00 09:15 31 59 25 115 31 51 24 106 221 19 101 65 185 26 98 41 165 350 571
09:15 09:30 33 51 26 110 20 42 26 88 198 17 106 50 173 16 92 51 159 332 530
09:30 0945 49 46 17 112 37 36 16 89 201 13 89 48 150 24 83 43 150 300 501
09:45 10:00 41 35 25 101 16 28 20 64 165 19 9% 53 168 20 78 47 145 313 478
11:30 1145 70 59 26 155 54 47 34 135 290 17 81 40 138 20 97 64 181 319 609
11:45 12:00 58 43 29 130 47 41 35 123 253 17 110 62 189 19 90 50 159 348 601
12:.00 12:15 48 55 32 135 43 55 31 129 264 16 76 74 166 23 77 50 150 316 580
1215 12:30 64 45 25 134 60 53 27 140 274 13 104 64 181 27 89 44 160 341 615
12:30 12:45 54 45 31 130 40 48 24 112 242 20 86 67 173 27 90 58 175 348 590
12:45 13:00 63 42 42 147 45 52 33 130 277 22 94 63 179 26 95 49 170 349 626
13:.00 13:15 62 51 23 136 66 59 17 142 278 19 87 80 186 25 67 50 142 328 606
1315 13:30 49 46 27 122 51 58 15 124 246 16 84 68 168 21 83 68 172 340 586
15.00 15115 58 76 23 157 57 77 27 161 318 28 97 59 184 32 64 47 143 327 645
15:15 15:30 63 93 15 171 46 83 23 152 323 25 93 48 166 21 48 39 108 274 597
15:30 1545 60 69 28 157 50 69 19 138 295 27 76 54 157 22 69 29 120 277 572
15:45 16:00 66 71 20 157 52 82 15 149 306 39 89 54 182 22 70 31 123 305 611
16:00 16:15 61 7 16 148 58 97 20 175 323 23 63 48 134 30 88 45 163 297 620
16:15 16:30 61 125 12 198 52 92 20 164 362 27 80 52 159 13 70 33 116 275 637
16:30 16145 67 85 35 187 52 68 23 143 330 15 87 55 157 27 84 41 152 309 639
16:45 17:00 66 101 28 195 55 72 23 150 345 19 93 48 160 21 88 46 155 315 660
17.00 1715 64 89 22 175 57 81 22 160 335 29 103 48 180 31 71 43 145 325 660
17:15 17:30 64 68 27 159 65 79 35 179 338 26 75 50 151 26 78 38 142 293 631
17:30 17:45 57 73 27 157 51 75 18 144 301 24 83 52 159 24 87 31 142 301 602
17:45 18:00 52 67 21 140 39 58 19 116 256 19 82 48 149 20 71 44 135 284 540

TOTAL: 1544 2084 795 4423 1343 1945 752 4040 8463 737 3315 1720 5772 814 3081 1430 5325 11097 19560

Note: U-Turns are included in Totals. Comment:
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f@ﬁm Public Works - Traffic Services

. . Work Order
Turning Movement Count - Cyclist Volume Report 1044
RICHMOND RD @ WOODROFFE AVE
Count Date: Friday, May 23, 2014 Start Time: 07:00
WOODROFFE AVE RICHMOND RD
Time Period Northbound Southbound Street Total Eastbound Westbound Street Total Grand Total
07:00 08:00 6 0 6 18 0 18 24
08:00 09:00 20 0 20 27 0 27 47
09:00 10:00 0 2 0 10
11:30 12:30 0 0 17
12:30 13:30 4 0 0 13
15:00 16:00 11 0 1 10 0 10 21
16:00 17:00 14 0 14 10 0 10 24
17:00 18:00 9 0 9 26 0 26 35
Total .......... 81 0 81 110 0 110 191
Comment:

Note: These volumes consists of bicycles only (no mopeds or motorcycles) and ARE NOT included in the Turning Movement Count Summary.
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MOH‘ Public Works - Traffic Services W.0.
M 1044
Turning Movement Count - Heavy Vehicle Report
Survey Date: Friday, May 23, 2014
WOODROFFE AVE RICHMOND RD
Northbound Southbound Eastbound Westbound
) ) N S STR E W STR Grand
TimePeriod  _ ST RT top LT ST RT tor qor LT ST RT 45 LT ST RT 107 tor Total
07:00 08:00 4 6 0 10 0 0 0 0 10 2 12 3 17 0 0 0 0 17 27
08:00 09:00 5 11 5 21 0 0 0 0 21 3 22 12 37 0 0 0 0 37 58
09:00 10:00 7 9 2 18 o0 0 0 0o 18 1 13 4 18 0 0 0 0o 18 36
11:30 1230 12 10 5 27 O 0 0 0 27 0 25 16 # 0 0 0 0o M 68
12:30 13:30 8 14 4 26 0 0 0 0 26 1 18 8 27 0 0 0 0 27 53
15:00 16:00 10 5 3 18 0 0 0 0 18 2 17 6 25 0 0 0 0 25 43
16:00 17:00 11 11 2 24 0 0 0 0 24 2 13 9 24 0 0 0 0 24 48
17:00 1800 2 6 0 8 0 0 0 0 8 0 7 3 10 o0 0 0 0o 10 18
SubTotal 59 72 21 152 0 0 0 0 152 11 127 61 199 O 0 0 0 199 351
U-Turns (Heavy Vehicles) 0 0 0 0 0 0 0
Total 59 72 21 0 0 0 0 0 152 11 127 61 199 O 0 0 0 199 351

Heavy Vehicles are vehicles having one rear axle with four or more wheels, or having two or more rear axles. These vehicles include most O.C. Transpo,
school and inter-city buses. Further, they ARE included in the Turning Movement Count Summary.

2016-Mar-1
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) ] _ . . Work Order
@ﬁmm Public Works - Traffic Services 1044

Turning Movement Count - Pedestrian Volume Report

RICHMOND RD @ WOODROFFE AVE

Count Date: Friday, May 23, 2014 Start Time: 07:00
Time Period (Eﬁ?v@pc?ﬁﬁ?;ﬁg) (ESO?VA\\/p(F)):g:giZg) Total (NEoBr g%:gssﬁzg) (NV\CIJ?SA%prro%as?:g) Total Grand Total
07:00 07:15 0 0 0 2 0 2 2
07:15 07:30 0 5 5 1 4 5 10
07:30 07:45 1 7 8 4 2 6 14
07:45 08:00 5 4 9 2 3 5 14
07:00 08:00 6 16 22 9 9 18 40
08:00 08:15 3 8 11 3 7 10 21
08:15 08:30 5 10 15 7 12 19 34
08:30 08:45 7 7 14 11 2 13 27
08:45 09:00 6 6 12 2 5 7 19
08:00 09:00 21 31 52 23 26 49 101
09:00 09:15 2 2 4 1 0 1 5
09:15 09:30 4 3 7 5 3 8 15
09:30 09:45 13 14 27 8 1 9 36
09:45 10:00 5 2 7 2 1 3 10
09:00 10:00 24 21 45 16 5 21 66
11:30 11:45 4 0 4 3 1 4 8
11:45 12:00 4 3 7 2 4 6 13
12:00 12:15 5 1 6 2 0 2 8
12:15 12:30 3 1 4 2 1 3 7
11:30 12:30 16 5 21 9 6 15 36
12:30 12:45 3 0 3 0 1 1 4
12:45 13:00 0 3 3 0 2 2 5
13:00 13:15 1 1 2 1 1 2 4
13:15 13:30 3 2 5 1 0 1 6
12:30 13:30 7 6 13 2 4 6 19
15:00 15:15 5 2 7 5 3 8 15
15:15 15:30 4 2 6 7 1 8 14
15:30 15:45 1 0 1 0 2 2 3
15:45 16:00 3 0 3 4 2 6 9
15:.00 16:00 13 4 17 16 8 24 41
16:00 16:15 7 1 8 5 3 8 16
16:15 16:30 1 0 1 2 0 2 3
16:30 16:45 4 0 4 3 2 5 9
16:45 17:00 0 0 0 3 4 7 7
16:00 17:00 12 1 13 13 9 22 35
17:00 17:15 7 0 7 7 1 8 15
17:15 17:30 5 0 5 3 3 6 11
17:30 17:45 15 0 15 12 4 16 31
17:45 18:00 1 1 2 5 2 7 9
17:00 18:00 28 1 29 27 10 37 66
Total .......... 127 85 212 115 77 192 404
Comment:
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f@ﬁm Public Works - Traffic Services Work Order
1044
Turning Movement Count - 15 Min U-Turn Total Report
RICHMOND RD @ WOODROFFE AVE
Survey Date: Friday, May 23, 2014
Time Period Northbound  Southbound Eastbound Westbound Total
U-Turn Total U-Turn Total U-Turn Total U-Turn Total

07:00 07:15 0 0 0 0 0
07:15 07:30 0 0 0 0 0
07:30 07:45 0 0 0 0 0
07:45 08:00 0 0 0 0 0
08:00 08:15 0 0 0 0 0
08:15 08:30 0 0 0 0 0
08:30 08:45 0 0 0 0 0
08:45 09:00 0 0 0 0 0
09:00 09:15 0 0 0 0 0
09:15 09:30 0 0 0 0 0
09:30 09:45 0 0 0 0 0
09:45 10:00 0 0 0 0 0
11:30 11:45 0 0 0 0 0
11:45 12:00 0 0 0 0 0
12:00 12:15 0 0 0 0 0
12:15 12:30 0 0 0 0 0
12:30 12:45 0 0 0 0 0
12:45 13:00 0 0 0 0 0
13:00 13:15 0 0 0 0 0
13:15 13:30 0 0 0 0 0
15:00 15:15 0 0 0 0 0
15:15 15:30 0 0 0 0 0
15:30 15:45 0 0 0 0 0
15:45 16:00 0 0 0 0 0
16:00 16:15 0 0 0 0 0
16:15 16:30 0 0 0 0 0
16:30 16:45 0 0 0 0 0
16:45 17:00 0 0 0 0 0
17:00 17:15 0 0 0 0 0
17:15 17:30 0 0 0 0 0
17:30 17:45 0 0 0 0 0
17:45 18:00 0 0 0 0 0

Total 0 0 0 0 0
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Traffic Signal Timing

City of Ottawa, Public Works Department

Traffic Operations Unit

Intersection: Main: Richmond Side: Woodroffe
Controller: MS-3200 TSD: 5230
Author: Basel Ansari Date: 24-Mar-2016

Existing Timing Plans?®

Plan Ped Minimum Time
AM Peak | Off Peak | PM Peak | Night | Weekend Walk DW A+R
1 2 3 4 5
Cycle 100 95 100 70 95
Offset 35 50 35 3 50

EB Left 15 12 14 - 12 - - 3.3+2.9
WB Left - 12 14 - 12 - - 3.3+2.9
Notes: 1) For Plan 3, all unused time throughout the cycle is given to the EB and WB Thru movements

Phasing Sequence?

Plan: 1

< > * A A l

— |t

< e v v
Plans: 2, 3,5

« - * Al s l *

— a9t ot
Plan: 4

Gl NN

< e v v
Schedule
Weekday Saturday Sunday
Time Plan Time Plan Time Plan
0:15 4 0:15 4 0:15 4
6:30 1 9:10 5 9:10 2
9:30 2 18:30 2 22:30 4
15:00 3 23:30 4

18:30 2

23:00 4
Notes

1: Time for each direction includes amber and all red intervals

1: Start of first phase should be used as reference point for offset
Asterisk (*) Indicates actuated phase

(fp): Fully Protected Left Turn

L EREEE Pedestrian signal

Cost is $56.50 ($50 + HST)



Traffic Signal Timing

City of Ottawa, Public Works Department

Traffic Operations Unit

Intersection: Main: Richmond Side: Cleary
Controller: MS-3200 TSD: 5845
Author: Basel Ansari Date: 24-Mar-2016
Existing Timing Plans'
Plan Ped Minimum Time
AM Peak | Off Peak | PM Peak [ Night | Weekend Walk DW A+R
1 2 3 4 5
Cycle 65 55 65 50 55
Offset 53 X 13 X X
-
EB Thru 43 33 43 28 33 13 5 3.3+1.8
WB Thru 43 33 43 28 33 13 5 3.3+1.8
SB Thru 22 22 22 22 22 7 9 3.3+2.0
Phasing Sequence?
Plan: All
P > * A A
— |
— v v
Schedule
Weekday Saturday Sunday
Time Plan Time Plan Time Plan
0:15 4 0:10 4 0:15 4
6:30 1 9:10 5 9:10 2
9:30 2 18:30 2 22:30 4
15:00 3 23:30 4
18:30 2
23:00 4
Notes

1: Time for each direction includes amber and all red intervals

I: Start of first phase should be used as reference point for offset
Asterisk (*) Indicates actuated phase

(fp): Fully Protected Left Turn

Pedestrian signal

Cost is $56.50 ($50 + HST)



Appendix B

Existing Conditions Synchro Analysis Sheets



Lanes, Volumes, Timings

1: Woodroffe Avenue & Richmond Road

2017 Existing AM
809 Richmond Road TIS

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI 5 % Ts % Ts
Traffic Volume (vph) 124 715 207 150 672 192 117 298 113 117 264 111
Future Volume (vph) 124 715 207 150 672 192 117 298 113 117 264 111
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 65.0 0.0 650 0.0 600 0.0 300 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 85.0 60.0 15.0 45.0
Lane Util. Factor 100 095 09 100 09 09 100 100 100 100 100 1.00
Frt 0.966 0.967 0.959 0.956
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1695 3236 0 1729 3344 0 1647 1683 0 1729 1740 0
FIt Permitted 0.133 0.304 0.241 0.517
Satd. Flow (perm) 237 3236 0 553 3344 0 418 1683 0 941 1740 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 51 39 22 21
Link Speed (k/h) 50 50 50 50
Link Distance (m) 143.1 207.3 173.3 231.8
Travel Time () 10.3 14.9 12.5 16.7
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Heavy Vehicles (%) 2% 3% 4% 0% 0% 0% 5% 4% 3% 0% 0% 0%
Adj. Flow (vph) 127 730 211 153 686 196 119 304 115 119 269 113
Shared Lane Traffic (%)
Lane Group Flow (vph) 127 941 0 153 882 0 119 419 0 119 382 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 106 106 106 106 106 106 106 106 106 106 106 106
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left  Thru Left  Thru Left  Thru Left  Thru
Leading Detector (m) 6.1 305 6.1 305 6.1 305 6.1 305
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8
Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7 28.7 28.7
Detector 2 Size(m) 1.8 1.8 1.8 1.8
Detector 2 Type CIH+EX CIH+EX CIH+EX CIH+EX
Detector 2 Channel
Detector 2 Extend (S) 0.0 0.0 0.0 0.0
Turn Type pm-+pt NA Perm NA pm-+pt NA Perm NA
Protected Phases 5 2 6 3 8 4
07/18/2017 Synchro 9 Report
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2017 Existing AM
809 Richmond Road TIS

Lanes, Volumes, Timings
1: Woodroffe Avenue & Richmond Road

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Permitted Phases 2 6 8 4
Detector Phase 5 2 6 6 3 8 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 102 242 242 242 89 336 336 336
Total Split (s) 150 540 39.0 390 120  46.0 340 340
Total Split (%) 15.0% 54.0% 39.0% 39.0% 12.0% 46.0% 34.0% 34.0%
Maximum Green (s) 88 478 328 328 71 394 2714 274
Yellow Time (s) 33 33 33 33 33 33 33 33
All-Red Time (s) 2.9 2.9 2.9 2.9 16 33 33 33
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.2 6.2 6.2 6.2 4.9 6.6 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max C-Max C-Max None Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 110 20.0 200 200
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 478 478 333 333 411 394 215 215
Actuated g/C Ratio 048  0.48 033 033 041 0.39 028 0.28
v/c Ratio 054  0.60 083 0.77 046  0.62 046  0.77
Control Delay 238 199 68.0 343 250 278 371 438
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 238 199 68.0 343 250 278 371 438
LOS C B E C C C D D
Approach Delay 20.3 39.3 27.2 42.2
Approach LOS C D C D
Queue Length 50th (m) 134  64.0 213 715 143 606 192 646
Queue Length 95th (m) 239 834 #63.8 101.0 260 922 36.6 #107.3
Internal Link Dist (m) 119.1 183.3 149.3 207.8
Turn Bay Length (m) 65.0 65.0 60.0 30.0
Base Capacity (vph) 241 1573 184 1139 259 676 258 493
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 053  0.60 083 0.77 046  0.62 046  0.77
Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 35 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 31.2 Intersection LOS: C
Intersection Capacity Utilization 88.6% ICU Level of Service E
Analysis Period (min) 15
07/18/2017 Synchro 9 Report
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2017 Existing AM

Lanes, Volumes, Timings
809 Richmond Road TIS

1: Woodroffe Avenue & Richmond Road

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Woodroffe Avenue & Richmond Road
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Lanes, Volumes, Timings
4: Richmond Road & Cleary Avenue

2017 Existing AM
809 Richmond Road TIS

A AN S
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations iy Ts L
Traffic Volume (vph) 28 623 306 18 30 19
Future Volume (vph) 28 623 306 18 30 19
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.993 0.947
Flt Protected 0.998 0.971
Satd. Flow (prot) 0 1749 1720 0 1641 0
FIt Permitted 0.975 0.971
Satd. Flow (perm) 0 1709 1720 0 1641 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 8 22
Link Speed (k/h) 50 50 50
Link Distance (m) 160.2 919 133.2
Travel Time (s) 11.5 6.6 9.6
Peak Hour Factor 088 088 088 088 088 088
Heavy Vehicles (%) 0% 4% 5% 6% 0% 5%
Adj. Flow (vph) 32 708 348 20 34 22
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 740 368 0 56 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right Left  Right
Median Width(m) 0.0 0.0 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 106 106 106 106 106 106
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 2 2 1
Detector Template Left  Thru  Thru Left
Leading Detector (m) 61 305 305 6.1
Trailing Detector (m) 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 1.8 1.8 6.1
Detector 1 Type CH+Ex Cl+Ex Cl+Ex CIH+EX
Detector 1 Channel
Detector 1 Extend () 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0
Detector 1 Delay () 0.0 0.0 0.0 0.0
Detector 2 Position(m) 287 287
Detector 2 Size(m) 1.8 1.8
Detector 2 Type CH+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (S) 0.0 0.0
Turn Type Perm NA NA Prot
Protected Phases 2 6 4
Permitted Phases 2
Detector Phase 2 2 6 4

Switch Phase
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Lanes, Volumes, Timings
4: Richmond Road & Cleary Avenue

2017 Existing AM
809 Richmond Road TIS

A AN S
Lane Group EBL EBT WBT WBR SBL SBR
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 291 291 291 21.3
Total Split (s) 430 430 430 22.0
Total Split (%) 66.2% 66.2% 66.2% 33.8%
Maximum Green (S) 379 379 379 16.7
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 2.0
Lost Time Adjust () 0.0 0.0 0.0
Total Lost Time (S) 5.1 5.1 5.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (S) 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max Max
Walk Time (s) 130 130 130 4.0
Flash Dont Walk (s) 5.0 5.0 5.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 379 379 16.7
Actuated g/C Ratio 058 058 0.26
vlc Ratio 0.74 037 0.13
Control Delay 15.8 8.3 13.8
Queue Delay 0.0 0.0 0.0
Total Delay 15.8 8.3 13.8
LOS B A B
Approach Delay 15.8 8.3 13.8
Approach LOS B A B
Queue Length 50th (m) 581 203 3.1
Queue Length 95th (m) 940 337 10.3
Internal Link Dist (m) 136.2  67.9 109.2
Turn Bay Length (m)
Base Capacity (vph) 996 1006 437
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.74 037 0.13
Intersection Summary
Area Type: Other

Cycle Length: 65

Actuated Cycle Length: 65

Offset: 53 (82%), Referenced to phase 2:EBTL and 6:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 13.3

Intersection Capacity Utilization 70.6%
Analysis Period (min) 15

Splits and Phases:  4: Richmond Road & Cleary Avenue

Intersection LOS: B
ICU Level of Service C
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Lanes, Volumes, Timings

1: Woodroffe Avenue & Richmond Road

2017 Existing PM
809 Richmond Road TIS

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI 5 % Ts % Ts
Traffic Volume (vph) 94 380 212 96 327 170 270 418 101 229 327 92
Future Volume (vph) 94 380 212 96 327 170 270 418 101 229 327 92
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800
Storage Length (m) 65.0 0.0 650 0.0 600 0.0 300 0.0
Storage Lanes 1 0 1 0 1 0 1 0
Taper Length (m) 85.0 60.0 15.0 45.0
Lane Util. Factor 100 095 09 100 09 09 100 100 100 100 100 1.00
Frt 0.946 0.949 0.971 0.967
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1712 3156 0 1729 3282 0 1662 1648 0 1729 1760 0
FIt Permitted 0.363 0.287 0.222 0.467
Satd. Flow (perm) 654 3156 0 522 3282 0 388 1648 0 850 1760 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 104 91 16 15
Link Speed (k/h) 50 50 50 50
Link Distance (m) 143.1 207.3 173.3 231.8
Travel Time () 10.3 14.9 12.5 16.7
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Heavy Vehicles (%) 1% 4% 3% 0% 0% 0% 4% 8% 4% 0% 0% 0%
Adj. Flow (vph) 96 388 216 98 334 173 276 427 103 234 334 94
Shared Lane Traffic (%)
Lane Group Flow (vph) 96 604 0 98 507 0 276 530 0 234 428 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 106 106 106 106 106 106 106 106 106 106 106 106
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left  Thru Left  Thru Left  Thru Left  Thru
Leading Detector (m) 6.1 305 6.1 305 6.1 305 6.1 305
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8
Detector 1 Type CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7 28.7 28.7
Detector 2 Size(m) 1.8 1.8 1.8 1.8
Detector 2 Type CIH+EX CIH+EX CIH+EX CIH+EX
Detector 2 Channel
Detector 2 Extend (S) 0.0 0.0 0.0 0.0
Turn Type pm-+pt NA pm-+pt NA pm-+pt NA Perm NA
Protected Phases 5 2 1 6 3 8 4
07/18/2017 Synchro 9 Report
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Lanes, Volumes, Timings
1: Woodroffe Avenue & Richmond Road

2017 Existing PM
809 Richmond Road TIS

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 102 242 102 242 89 336 336 336
Total Split (s) 140 330 140 330 16.0  53.0 370 370
Total Split (%) 14.0% 33.0% 14.0% 33.0% 16.0% 53.0% 37.0% 37.0%
Maximum Green (s) 78 268 78 268 111 464 304 304
Yellow Time (s) 33 33 33 33 33 33 33 33
All-Red Time (s) 2.9 2.9 2.9 2.9 16 33 33 33
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.2 6.2 6.2 6.2 4.9 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Max None C-Max None Max Max Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 11.0 11.0 20.0 200 200
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 358 296 358 296 481 464 304 304
Actuated g/C Ratio 036 0.30 036 0.30 048  0.46 030 0.30
v/c Ratio 031 0.60 035 049 084  0.69 091 0.79
Control Delay 216 285 227 263 414  26.0 722 425
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 216 285 227 263 414  26.0 722 425
LOS C C C C D C E D
Approach Delay 27.6 25.7 31.3 53.0
Approach LOS C C C D
Queue Length 50th (m) 115 453 11.7  36.0 321 759 434  73.0
Queue Length 95th (m) 217 638 220 520 #67.1 113.6 #88.3 #118.2
Internal Link Dist (m) 119.1 183.3 149.3 207.8
Turn Bay Length (m) 65.0 65.0 60.0 30.0
Base Capacity (vph) 316 1007 281 1035 328 773 258 545
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.60 035 049 0.84 0.69 091 0.79
Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 35 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 34.3 Intersection LOS: C
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
07/18/2017 Synchro 9 Report

MC Page 2



2017 Existing PM

Lanes, Volumes, Timings
809 Richmond Road TIS

1: Woodroffe Avenue & Richmond Road

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Woodroffe Avenue & Richmond Road

Synchro 9 Report
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Lanes, Volumes, Timings
4: Richmond Road & Cleary Avenue

2017 Existing PM
809 Richmond Road TIS

A AN S
Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations iy Ts L
Traffic Volume (vph) 36 366 786 56 30 32
Future Volume (vph) 36 366 786 56 30 32
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.991 0.930
Flt Protected 0.995 0.976
Satd. Flow (prot) 0 1779 1787 0 1652 0
FIt Permitted 0.749 0.976
Satd. Flow (perm) 0 1339 1787 0 1652 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 9 33
Link Speed (k/h) 50 50 50
Link Distance (m) 160.2 919 133.2
Travel Time (s) 11.5 6.6 9.6
Peak Hour Factor 09 09 09 09 09 096
Heavy Vehicles (%) 0% 2% 1% 0% 0% 0%
Adj. Flow (vph) 38 381 819 58 31 33
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 419 877 0 64 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Left Left  Right Left  Right
Median Width(m) 0.0 0.0 3.7
Link Offset(m) 0.0 0.0 0.0
Crosswalk Width(m) 1.6 1.6 1.6
Two way Left Turn Lane
Headway Factor 106 106 106 106 106 106
Turning Speed (k/h) 24 14 24 14
Number of Detectors 1 2 2 1
Detector Template Left  Thru  Thru Left
Leading Detector (m) 61 305 305 6.1
Trailing Detector (m) 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 1.8 1.8 6.1
Detector 1 Type CH+Ex Cl+Ex Cl+Ex CIH+EX
Detector 1 Channel
Detector 1 Extend () 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0
Detector 1 Delay () 0.0 0.0 0.0 0.0
Detector 2 Position(m) 287 287
Detector 2 Size(m) 1.8 1.8
Detector 2 Type CH+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (S) 0.0 0.0
Turn Type Perm NA NA Prot
Protected Phases 2 6 4
Permitted Phases 2
Detector Phase 2 2 6 4

Switch Phase

07/18/2017
MC

Synchro 9 Report
Page 4



Lanes, Volumes, Timings
4: Richmond Road & Cleary Avenue

2017 Existing PM
809 Richmond Road TIS

A AN S
Lane Group EBL EBT WBT WBR SBL SBR
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 291 291 291 21.3
Total Split (s) 430 430 430 22.0
Total Split (%) 66.2% 66.2% 66.2% 33.8%
Maximum Green (S) 379 379 379 16.7
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 2.0
Lost Time Adjust () 0.0 0.0 0.0
Total Lost Time (S) 5.1 5.1 5.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (S) 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max Max
Walk Time (s) 130 130 130 4.0
Flash Dont Walk (s) 5.0 5.0 5.0 9.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 379 379 16.7
Actuated g/C Ratio 058 058 0.26
vlc Ratio 054 084 0.14
Control Delay 114 207 12.0
Queue Delay 0.0 0.0 0.0
Total Delay 114 207 12.0
LOS B © B
Approach Delay 114 207 12.0
Approach LOS B © B
Queue Length 50th (m) 272 759 2.8
Queue Length 95th (m) 49.0 #153.0 10.9
Internal Link Dist (m) 136.2  67.9 109.2
Turn Bay Length (m)
Base Capacity (vph) 780 1045 448
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 054 084 0.14
Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 53 (82%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 17.4 Intersection LOS: B
Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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2017 Existing PM

Lanes, Volumes, Timings
809 Richmond Road TIS

4: Richmond Road & Cleary Avenue
Splits and Phases:  4: Richmond Road & Cleary Avenue
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2019 Future Background Synchro Analysis Sheets



Lanes, Volumes, Timings 2019 Future Background AM

1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS
T 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations b - b - b b 5 b
Traffic Volume (vph) 137 743 166 700 122 302 118 267
Future Volume (vph) 137 743 166 700 122 302 118 267
Lane Group Flow (vph) 140 979 169 916 124 431 120 391
Turn Type pm-+pt NA  Perm NA  pm+pt NA  Perm NA
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 6 6 3 8 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 102 242 242 242 89 336 336 336
Total Split (s) 150 540 390 390 120 460 340 340
Total Split (%) 15.0% 54.0% 39.0% 39.0% 12.0% 46.0% 34.0% 34.0%
Yellow Time (s) 33 33 33 33 33 33 33 33
All-Red Time (s) 2.9 29 29 2.9 16 33 33 33
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.2 6.2 6.2 6.2 4.9 6.6 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None Max Max Max
Act Effct Green (s) 478 478 332 332 411 394 215 215
Actuated g/C Ratio 048 048 033 033 041 039 028 028
v/c Ratio 062 062 097 08L 050 064 048 079
Control Delay 282 204 959 369 261 283 381 452
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 282 204 959 369 261 283 381 452
LOS C C F D C C D D
Approach Delay 214 45.3 27.8 435
Approach LOS C D C D
Queue Length 50th (m) 149 677 321 818 150 628 194  66.7
Queue Length 95th (m) 280 881 #73.0 1063 271 953 372 #111.0
Internal Link Dist (m) 235.6 183.3 149.3 207.8
Turn Bay Length (m) 65.0 65.0 60.0 30.0
Base Capacity (vph) 231 1573 175 1135 251 676 250 492
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 061 062 097 081 049 064 048 0.79

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 35 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.97

Intersection Signal Delay: 33.9 Intersection LOS: C

Intersection Capacity Utilization 91.5% ICU Level of Service F

Analysis Period (min) 15

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

03/19/2018 Synchro 9 Report

MC Page 1



Lanes, Volumes, Timings 2019 Future Background AM
1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS

Queue shown is maximum after two cycles.

Splits and Phases:  1: Woodroffe Avenue & Richmond Road
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Lanes, Volumes, Timings
4: Richmond Road & Cleary Avenue

2019 Future Background AM

809 Richmond Road TIS

P
Lane Group EBL EBT WBT SBL
Lane Configurations ) B il
Traffic Volume (vph) 28 669 324 30
Future Volume (vph) 28 669 324 30
Lane Group Flow (vph) 0 792 388 56
Turn Type Perm NA NA Prot
Protected Phases 2 6 4
Permitted Phases 2
Detector Phase 2 2 6 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 291 291 291 213
Total Split (s) 43.0 430 430 220
Total Split (%) 66.2% 66.2% 66.2% 33.8%
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 2.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.1 5.1 5.3
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max Max
Act Effct Green (s) 379 379 167
Actuated g/C Ratio 058 058 026
v/c Ratio 079 039 013
Control Delay 18.4 85 138
Queue Delay 0.0 0.0 0.0
Total Delay 18.4 85 138
LOS B A B
Approach Delay 18.4 85 138
Approach LOS B A B
Queue Length 50th (m) 658 219 3.1
Queue Length 95th (m) #108.7 359 103
Internal Link Dist (m) 136.2 679 109.2
Turn Bay Length (m)
Base Capacity (vph) 997 1005 437
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 079 039 013

Intersection Summary

Cycle Length: 65

Actuated Cycle Length: 65
Offset: 53 (82%), Referenced to phase 2:EBTL and 6:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 15.1

Intersection Capacity Utilization 73.1%

Analysis Period (min) 15

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

Intersection LOS: B
ICU Level of Service D
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2019 Future Background AM

Lanes, Volumes, Timings
809 Richmond Road TIS

4: Richmond Road & Cleary Avenue

Queue shown is maximum after two cycles.

Splits and Phases:  4: Richmond Road & Cleary Avenue
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Lanes, Volumes, Timings 2019 Future Background PM

1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS
T 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations b - b - b b 5 b
Traffic Volume (vph) 104 408 109 354 281 425 232 332
Future Volume (vph) 104 408 109 354 281 425 232 332
Lane Group Flow (vph) 106 642 111 541 287 554 237 445
Turn Type pm-+pt NA  pm+pt NA  pm+pt NA  Perm NA
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 102 242 102 242 89 336 336 336
Total Split (s) 140 330 140 330 160 530 370 370
Total Split (%) 14.0% 33.0% 14.0% 33.0% 16.0% 53.0% 37.0% 37.0%
Yellow Time (s) 33 33 33 33 33 33 33 33
All-Red Time (s) 2.9 29 29 2.9 16 33 33 33
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.2 6.2 6.2 6.2 4.9 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None Max Max Max
Act Effct Green (s) 346 271 346 271 481 464 304 304
Actuated g/C Ratio 03 027 035 027 048 046 030 0.30
v/c Ratio 037 069 044 057 091 072 098 082
Control Delay 229 321 248 291 528 271 897 450
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 229 321 248 291 528 271 897 450
LOS C C C C D C F D
Approach Delay 30.8 28.4 35.9 60.5
Approach LOS C C D E
Queue Length 50th (m) 127 500 133 401 337 808 453 77.0
Queue Length 95th (m) 236 696 246 570 #75.0 1209 #92.8 #126.1
Internal Link Dist (m) 119.1 183.3 149.3 207.8
Turn Bay Length (m) 65.0 65.0 60.0 30.0
Base Capacity (vph) 292 927 256 950 315 773 242 544
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 036 069 043 057 091 072 098 0.82

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 35 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 38.7 Intersection LOS: D
Intersection Capacity Utilization 91.8% ICU Level of Service F
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
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Lanes, Volumes, Timings 2019 Future Background PM
1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS

Queue shown is maximum after two cycles.

Splits and Phases:  1: Woodroffe Avenue & Richmond Road
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Lanes, Volumes, Timings
4: Richmond Road & Cleary Avenue

2019 Future Background PM

809 Richmond Road TIS

P
Lane Group EBL EBT WBT SBL
Lane Configurations ) B il
Traffic Volume (vph) 37 398 836 31
Future Volume (vph) 37 398 836 31
Lane Group Flow (vph) 0 454 929 65
Turn Type Perm NA NA Prot
Protected Phases 2 6 4
Permitted Phases 2
Detector Phase 2 2 6 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 291 291 291 213
Total Split (s) 43.0 430 430 220
Total Split (%) 66.2% 66.2% 66.2% 33.8%
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 2.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.1 5.1 5.3
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max Max
Act Effct Green (s) 379 379 167
Actuated g/C Ratio 058 058 026
v/c Ratio 065 089 014
Control Delay 145 248 122
Queue Delay 0.0 0.0 0.0
Total Delay 145 248 122
LOS B C B
Approach Delay 145 248 122
Approach LOS B C B
Queue Length 50th (m) 325 851 2.9
Queue Length 95th (m) 61.8 #167.7 111
Internal Link Dist (m) 2790 679 109.2
Turn Bay Length (m)
Base Capacity (vph) 702 1046 449
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 065 089 014

Intersection Summary

Cycle Length: 65

Actuated Cycle Length: 65
Offset: 53 (82%), Referenced to phase 2:EBTL and 6:WBT, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 21.0

Intersection Capacity Utilization 67.1%

Analysis Period (min) 15

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

Intersection LOS: C
ICU Level of Service C
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2019 Future Background PM

Lanes, Volumes, Timings
809 Richmond Road TIS

4: Richmond Road & Cleary Avenue

Queue shown is maximum after two cycles.

Splits and Phases:  4: Richmond Road & Cleary Avenue
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Appendix D

2019 Total Future Synchro Analysis Sheets



Timings 2019 Total Future AM

1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS
T 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations b - b - b b 5 b
Traffic Volume (vph) 137 745 172 706 122 302 118 267
Future Volume (vph) 137 745 172 706 122 302 118 267
Lane Group Flow (vph) 140 981 176 923 124 434 120 391
Turn Type pm-+pt NA  Perm NA  pm+pt NA  Perm NA
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 6 6 3 8 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 102 242 242 242 89 336 336 336
Total Split (s) 150 540 390 390 120 460 340 340
Total Split (%) 15.0% 54.0% 39.0% 39.0% 12.0% 46.0% 34.0% 34.0%
Yellow Time (s) 33 33 33 33 33 33 33 33
All-Red Time (s) 2.9 29 29 2.9 16 33 33 33
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.2 6.2 6.2 6.2 4.9 6.6 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None Max Max Max
Act Effct Green (s) 478 478 331 331 411 394 2715 215
Actuated g/C Ratio 048 048 033 033 041 039 028 028
v/c Ratio 062 062 101 08L 050 064 048 079
Control Delay 288 204 1065 364 261 284 383 452
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 288 204 1065 364 261 284 383 452
LOS C C F D C C D D
Approach Delay 215 47.6 27.9 43.6
Approach LOS C D C D
Queue Length 50th (m) 149 680 ~347 827 150 633 195 66.7
Queue Length 95th (m) #29.1 882 #76.7 1074 271 965 373 #1110
Internal Link Dist (m) 119.1 183.3 149.3 207.8
Turn Bay Length (m) 65.0 65.0 60.0 30.0
Base Capacity (vph) 229 1573 175 1133 251 675 248 492
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 061 062 101 081 049 064 048 0.79

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 35 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 34.7 Intersection LOS: C
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
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Timings 2019 Total Future AM
1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Woodroffe Avenue & Richmond Road
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Timings

4: Richmond Road & Cleary Avenue

2019 Total Future AM

809 Richmond Road TIS

P
Lane Group EBL EBT WBT SBL
Lane Configurations ) B il
Traffic Volume (vph) 28 680 327 30
Future Volume (vph) 28 680 327 30
Lane Group Flow (vph) 0 805 392 56
Turn Type Perm NA NA Prot
Protected Phases 2 6 4
Permitted Phases 2
Detector Phase 2 2 6 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 291 291 291 213
Total Split (s) 43.0 430 430 220
Total Split (%) 66.2% 66.2% 66.2% 33.8%
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 2.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.1 5.1 5.3
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max Max
Act Effct Green (s) 379 379 167
Actuated g/C Ratio 058 058 026
v/c Ratio 081 039 013
Control Delay 19.2 86 138
Queue Delay 0.0 0.0 0.0
Total Delay 19.2 86 138
LOS B A B
Approach Delay 19.2 86 138
Approach LOS B A B
Queue Length 50th (m) 67.7 222 3.1
Queue Length 95th (m) #1156 363 103
Internal Link Dist (m) 2799 679 109.2
Turn Bay Length (m)
Base Capacity (vph) 997 1005 437
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 081 039 013

Intersection Summary

Cycle Length: 65

Actuated Cycle Length: 65
Offset: 53 (82%), Referenced to phase 2:EBTL and 6:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 15.6

Intersection Capacity Utilization 73.7%

Analysis Period (min) 15

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

Intersection LOS: B
ICU Level of Service D
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Timings 2019 Total Future AM
4: Richmond Road & Cleary Avenue 809 Richmond Road TIS

Queue shown is maximum after two cycles.

Splits and Phases:  4: Richmond Road & Cleary Avenue

—*32 (R

03/19/2018 Synchro 9 Report
MC Page 4



HCM Unsignalized Intersection Capacity Analysis

2: Richmond Road & West Site Access

2019 Total Future AM
809 Richmond Road TIS

A L AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations ) B il
Traffic Volume (veh/h) 7 690 369 6 21 27
Future Volume (Veh/h) 7 690 369 6 21 27
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 0.92 0.92 0.92
Hourly flow rate (vph) 8 750 401 7 23 29
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (m) 340 304
pX, platoon unblocked 0.96 0.77  0.96
vC, conflicting volume 408 1170 404
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 357 944 353
tC, single () 4.1 6.4 6.2
tC, 2 stage (S)
tF (s) 2.2 35 3.3
p0 queue free % 99 90 96
cM capacity (veh/h) 1148 223 660
Direction, Lane # EB1 WB1 SB1
Volume Total 758 408 52
Volume Left 8 0 23
Volume Right 0 7 29
cSH 1148 1700 354
Volume to Capacity 001 024 015
Queue Length 95th (m) 0.2 0.0 3.9
Control Delay (s) 0.2 00 169
Lane LOS A C
Approach Delay (s) 0.2 00 169
Approach LOS ©
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 54.2% ICU Level of Service A
Analysis Period (min) 15
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Timings 2019 Total Future PM

1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS
T 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations b - b - b b 5 b
Traffic Volume (vph) 104 414 113 358 281 425 233 332
Future Volume (vph) 104 414 113 358 281 425 233 332
Lane Group Flow (vph) 106 648 115 546 287 561 238 445
Turn Type pm-+pt NA  pm+pt NA  pm+pt NA  Perm NA
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 102 242 102 242 89 336 336 336
Total Split (s) 140 330 140 330 160 530 370 370
Total Split (%) 14.0% 33.0% 14.0% 33.0% 16.0% 53.0% 37.0% 37.0%
Yellow Time (s) 33 33 33 33 33 33 33 33
All-Red Time (s) 2.9 29 29 2.9 16 33 33 33
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.2 6.2 6.2 6.2 4.9 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None Max Max Max
Act Effct Green (s) 346 270 346 271 481 464 304 304
Actuated g/C Ratio 03 027 035 027 048 046 030 0.30
v/c Ratio 037 070 046 057 091 073 100 082
Control Delay 229 325 254 293 528 275 967 450
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 229 325 254 293 528 275 967 450
LOS C C C C D C F D
Approach Delay 311 28.6 36.1 63.0
Approach LOS C C D E
Queue Length 50th (m) 127 51.0 139 406 337 823 ~462 770
Queue Length 95th (m) 236 706 252 576 #75.0 1236 #94.2 #126.1
Internal Link Dist (m) 119.1 183.3 149.3 207.8
Turn Bay Length (m) 65.0 65.0 60.0 30.0
Base Capacity (vph) 290 925 253 950 315 772 237 544
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 037 070 045 057 091 073 100 0.82

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 35 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.00

Intersection Signal Delay: 39.4 Intersection LOS: D
Intersection Capacity Utilization 92.7% ICU Level of Service F
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
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Timings 2019 Total Future PM
1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Woodroffe Avenue & Richmond Road
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Timings 2019 Total Future PM

4: Richmond Road & Cleary Avenue 809 Richmond Road TIS
P
Lane Group EBL EBT WBT SBL
Lane Configurations ) B il
Traffic Volume (vph) 37 404 846 31
Future Volume (vph) 37 404 846 31
Lane Group Flow (vph) 0 460 939 65
Turn Type Perm NA NA Prot
Protected Phases 2 6 4
Permitted Phases 2
Detector Phase 2 2 6 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 291 291 291 213
Total Split (s) 43.0 430 430 220
Total Split (%) 66.2% 66.2% 66.2% 33.8%
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 2.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.1 5.1 5.3
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max Max
Act Effct Green (s) 379 379 167
Actuated g/C Ratio 058 058 026
v/c Ratio 067 09 014
Control Delay 154 258 122
Queue Delay 0.0 0.0 0.0
Total Delay 154 258 122
LOS B C B
Approach Delay 154 258 122
Approach LOS B C B
Queue Length 50th (m) 337 872 2.9
Queue Length 95th (m) 64.9 #1706 111
Internal Link Dist (m) 2790 679 109.2
Turn Bay Length (m)
Base Capacity (vph) 686 1046 449
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.67 090 014

Intersection Summary

Cycle Length: 65

Actuated Cycle Length: 65

Offset: 53 (82%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 21.9 Intersection LOS: C

Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15

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

03/19/2018 Synchro 9 Report

MC Page 3



Timings 2019 Total Future PM
4: Richmond Road & Cleary Avenue 809 Richmond Road TIS

Queue shown is maximum after two cycles.

Splits and Phases:  4: Richmond Road & Cleary Avenue

—*32 (R

03/19/2018 Synchro 9 Report
MC Page 4



HCM Unsignalized Intersection Capacity Analysis

2: Richmond Road & West Site Access

2019 Total Future PM
809 Richmond Road TIS

A L AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations ) B il
Traffic Volume (veh/h) 23 444 878 19 11 15
Future Volume (Veh/h) 23 444 878 19 11 15
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 0.92 0.92 0.92
Hourly flow rate (vph) 25 483 954 21 12 16
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (m) 341 303
pX, platoon unblocked 0.50 0.55 050
vC, conflicting volume 975 1498 964
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 448 1072 427
tC, single () 4.1 6.4 6.2
tC, 2 stage (S)
tF (s) 2.2 35 3.3
p0 queue free % 95 91 95
cM capacity (veh/h) 555 128 313
Direction, Lane # EB1 WB1 SB1
Volume Total 508 975 28
Volume Left 25 0 12
Volume Right 0 21 16
cSH 555 1700 194
Volume to Capacity 0.05 057 014
Queue Length 95th (m) 1.1 0.0 3.8
Control Delay (s) 1.3 0.0 267
Lane LOS A D
Approach Delay (s) 1.3 0.0 267
Approach LOS D
Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period (min) 15
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2024 Future Background Synchro Analysis Sheets



Lanes, Volumes, Timings 2024 Future Background AM

1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS
T 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations b - b - b b 5 b
Traffic Volume (vph) 139 788 171 743 129 326 126 288
Future Volume (vph) 139 788 171 743 129 326 126 288
Lane Group Flow (vph) 142 1037 174 974 132 462 129 418
Turn Type pm-+pt NA  Perm NA  pm+pt NA  Perm NA
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 6 6 3 8 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 102 242 242 242 89 336 336 336
Total Split (s) 150 540 390 390 120 460 340 340
Total Split (%) 15.0% 54.0% 39.0% 39.0% 12.0% 46.0% 34.0% 34.0%
Yellow Time (s) 33 33 33 33 33 33 33 33
All-Red Time (s) 2.9 29 29 2.9 16 33 33 33
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.2 6.2 6.2 6.2 4.9 6.6 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None Max Max Max
Act Effct Green (s) 478 478 331 331 411 394 274 214
Actuated g/C Ratio 048 048 033 033 041 039 027 027
v/c Ratio 066 066 111 08 057 068 057 0.85
Control Delay 325 213 1395 392 297 300 427 503
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 325 213 1395 392 297 300 427 503
LOS C C F D C C D D
Approach Delay 22.6 54.4 30.0 48.5
Approach LOS C D C D
Queue Length 50th (m) 151 740 ~39.0 893 160 694 215 732
Queue Length 95th (m) #354 957 #795 #1236 285 1049 414 #1239
Internal Link Dist (m) 119.1 183.3 149.3 207.8
Turn Bay Length (m) 65.0 65.0 60.0 30.0
Base Capacity (vph) 220 1573 157 1133 230 676 226 492
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 065 066 111 086 057 068 057 0.85

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 35 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.11

Intersection Signal Delay: 38.5 Intersection LOS: D

Intersection Capacity Utilization 95.6% ICU Level of Service F

Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
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Lanes, Volumes, Timings 2024 Future Background AM
1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Woodroffe Avenue & Richmond Road
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Lanes, Volumes, Timings
4: Richmond Road & Cleary Avenue

2024 Future Background AM

809 Richmond Road TIS

P
Lane Group EBL EBT WBT SBL
Lane Configurations ) B il
Traffic Volume (vph) 30 698 340 33
Future Volume (vph) 30 698 340 33
Lane Group Flow (vph) 0 827 408 61
Turn Type Perm NA NA Prot
Protected Phases 2 6 4
Permitted Phases 2
Detector Phase 2 2 6 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 291 291 291 213
Total Split (s) 43.0 430 430 220
Total Split (%) 66.2% 66.2% 66.2% 33.8%
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 2.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.1 5.1 5.3
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max Max
Act Effct Green (s) 379 379 167
Actuated g/C Ratio 058 058 026
v/c Ratio 083 041 014
Control Delay 20.7 87 141
Queue Delay 0.0 0.0 0.0
Total Delay 20.7 87 141
LOS C A B
Approach Delay 20.7 87 141
Approach LOS C A B
Queue Length 50th (m) 715 233 35
Queue Length 95th (m) #139.3 379 110
Internal Link Dist (m) 2799 679 109.2
Turn Bay Length (m)
Base Capacity (vph) 995 1006 439
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 083 041 014

Intersection Summary

Cycle Length: 65

Actuated Cycle Length: 65
Offset: 53 (82%), Referenced to phase 2:EBTL and 6:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 16.6

Intersection Capacity Utilization 76.5%

Analysis Period (min) 15

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

Intersection LOS: B
ICU Level of Service D
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2024 Future Background AM

Lanes, Volumes, Timings
809 Richmond Road TIS

4: Richmond Road & Cleary Avenue

Queue shown is maximum after two cycles.

Splits and Phases:  4: Richmond Road & Cleary Avenue
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Lanes, Volumes, Timings 2024 Future Background PM

1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS
T 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations b - b - b b 5 b
Traffic Volume (vph) 105 424 110 367 298 457 248 358
Future Volume (vph) 105 424 110 367 298 457 248 358
Lane Group Flow (vph) 107 671 112 565 304 586 253 472
Turn Type pm-+pt NA  pm+pt NA  pm+pt NA  Perm NA
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 102 242 102 242 89 336 336 336
Total Split (s) 140 330 140 330 160 530 370 370
Total Split (%) 14.0% 33.0% 14.0% 33.0% 16.0% 53.0% 37.0% 37.0%
Yellow Time (s) 33 33 33 33 33 33 33 33
All-Red Time (s) 2.9 29 29 2.9 16 33 33 33
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.2 6.2 6.2 6.2 4.9 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None Max Max Max
Act Effct Green (s) 346 271 346 271 481 464 304 304
Actuated g/C Ratio 03 027 035 027 048 046 030 0.30
v/c Ratio 038 072 046 059 103 076 116 087
Control Delay 233 331 256 295 822 292 1433 499
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 233 331 256 295 822 292 1433 499
LOS C C C C F C F D
Approach Delay 31.7 28.8 47.3 82.5
Approach LOS C C D F
Queue Length 50th (m) 128 531 135 422 ~402 884 ~582 837
Queue Length 95th (m) 238 733 246 59.6 #915 1327 #1052 #138.1
Internal Link Dist (m) 119.1 183.3 149.3 207.8
Turn Bay Length (m) 65.0 65.0 60.0 30.0
Base Capacity (vph) 282 929 246 953 295 772 219 544
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 038 072 046 059 103 076 116  0.87

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 35 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.16

Intersection Signal Delay: 47.6 Intersection LOS: D
Intersection Capacity Utilization 95.5% ICU Level of Service F
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
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Lanes, Volumes, Timings 2024 Future Background PM
1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Woodroffe Avenue & Richmond Road
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Lanes, Volumes, Timings 2024 Future Background PM

4: Richmond Road & Cleary Avenue 809 Richmond Road TIS
P
Lane Group EBL EBT WBT SBL
Lane Configurations ) B il
Traffic Volume (vph) 39 411 876 33
Future Volume (vph) 39 411 876 33
Lane Group Flow (vph) 0 469 977 70
Turn Type Perm NA NA Prot
Protected Phases 2 6 4
Permitted Phases 2
Detector Phase 2 2 6 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 291 291 291 213
Total Split (s) 43.0 430 430 220
Total Split (%) 66.2% 66.2% 66.2% 33.8%
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 2.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.1 5.1 5.3
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max Max
Act Effct Green (s) 379 379 167
Actuated g/C Ratio 058 058 026
v/c Ratio 077 093 016
Control Delay 212 308 121
Queue Delay 0.0 0.0 0.0
Total Delay 212 308 121
LOS C C B
Approach Delay 212 308 121
Approach LOS C C B
Queue Length 50th (m) 378 949 3.1
Queue Length 95th (m) #91.4 #1817 115
Internal Link Dist (m) 2790 679 109.2
Turn Bay Length (m)
Base Capacity (vph) 612 1045 451
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 077 093 0.16

Intersection Summary

Cycle Length: 65

Actuated Cycle Length: 65

Offset: 53 (82%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 27.0 Intersection LOS: C

Intersection Capacity Utilization 69.9% ICU Level of Service C

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
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2024 Future Background PM

Lanes, Volumes, Timings
809 Richmond Road TIS

4: Richmond Road & Cleary Avenue

Queue shown is maximum after two cycles.

Splits and Phases:  4: Richmond Road & Cleary Avenue
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Appendix F

2024 Total Future Synchro Analysis Sheets



Timings 2024 Total Future AM

1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS
T 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations b - b - b b 5 b
Traffic Volume (vph) 139 789 174 746 129 326 126 288
Future Volume (vph) 139 789 174 746 129 326 126 288
Lane Group Flow (vph) 142 1038 178 978 132 463 129 418
Turn Type pm-+pt NA  Perm NA  pm+pt NA  Perm NA
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 6 6 3 8 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 102 242 242 242 89 336 336 336
Total Split (s) 150 540 390 390 120 460 340 340
Total Split (%) 15.0% 54.0% 39.0% 39.0% 12.0% 46.0% 34.0% 34.0%
Yellow Time (s) 33 33 33 33 33 33 33 33
All-Red Time (s) 2.9 29 29 2.9 16 33 33 33
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.2 6.2 6.2 6.2 4.9 6.6 6.6 6.6
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None Max Max Max
Act Effct Green (s) 478 478 331 331 411 394 274 214
Actuated g/C Ratio 048 048 033 033 041 039 027 027
v/c Ratio 066 066 113 08 057 068 057 0.85
Control Delay 325 213 1476 395 297 301 428 503
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 325 213 1476 395 297 301 428 503
LOS C C F D C C D D
Approach Delay 22.7 56.1 30.0 48.5
Approach LOS C E C D
Queue Length 50th (m) 151 741 ~406 899 160 696 215 732
Queue Length 95th (m) #354 957 #81.6 #1245 285 1052 414 #1239
Internal Link Dist (m) 119.1 183.3 149.3 207.8
Turn Bay Length (m) 65.0 65.0 60.0 30.0
Base Capacity (vph) 220 1573 157 1133 230 676 226 492
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 065 066 113 086 057 068 057 0.85

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 35 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 39.1 Intersection LOS: D
Intersection Capacity Utilization 95.9% ICU Level of Service F
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
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Timings 2024 Total Future AM
1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Woodroffe Avenue & Richmond Road
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Timings

4: Richmond Road & Cleary Avenue

2024 Total Future AM

809 Richmond Road TIS

P
Lane Group EBL EBT WBT SBL
Lane Configurations ) B il
Traffic Volume (vph) 30 703 341 33
Future Volume (vph) 30 703 341 33
Lane Group Flow (vph) 0 833 410 61
Turn Type Perm NA NA Prot
Protected Phases 2 6 4
Permitted Phases 2
Detector Phase 2 2 6 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 291 291 291 213
Total Split (s) 43.0 430 430 220
Total Split (%) 66.2% 66.2% 66.2% 33.8%
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 2.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.1 5.1 5.3
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max Max
Act Effct Green (s) 379 379 167
Actuated g/C Ratio 058 058 026
v/c Ratio 084 041 014
Control Delay 21.1 88 141
Queue Delay 0.0 0.0 0.0
Total Delay 21.1 88 141
LOS C A B
Approach Delay 21.1 88 141
Approach LOS C A B
Queue Length 50th (m) 725 234 35
Queue Length 95th (m) #1408 382 110
Internal Link Dist (m) 2799 679 109.2
Turn Bay Length (m)
Base Capacity (vph) 995 1006 439
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 084 041 014

Intersection Summary

Cycle Length: 65

Actuated Cycle Length: 65
Offset: 53 (82%), Referenced to phase 2:EBTL and 6:WBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 16.9

Intersection Capacity Utilization 76.8%

Analysis Period (min) 15

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

Intersection LOS: B
ICU Level of Service D
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Timings 2024 Total Future AM
4: Richmond Road & Cleary Avenue 809 Richmond Road TIS

Queue shown is maximum after two cycles.

Splits and Phases:  4: Richmond Road & Cleary Avenue
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HCM Unsignalized Intersection Capacity Analysis

2: Richmond Road & West Site Access

2024 Total Future AM
809 Richmond Road TIS

A L AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations ) B il
Traffic Volume (veh/h) 3 730 376 2 10 12
Future Volume (Veh/h) 3 730 376 2 10 12
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 0.92 0.92 0.92
Hourly flow rate (vph) 3 793 409 2 11 13
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (m) 340 304
pX, platoon unblocked 0.94 0.76 094
vC, conflicting volume 411 1209 410
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 346 947 345
tC, single () 4.1 6.4 6.2
tC, 2 stage (S)
tF (s) 2.2 35 3.3
p0 queue free % 100 95 98
cM capacity (veh/h) 1145 218 659
Direction, Lane # EB1 WB1 SB1
Volume Total 796 411 24
Volume Left 3 0 11
Volume Right 0 2 13
cSH 1145 1700 342
Volume to Capacity 0.00 024 007
Queue Length 95th (m) 0.1 0.0 1.7
Control Delay (s) 0.1 00 163
Lane LOS A C
Approach Delay (s) 0.1 00 163
Approach LOS ©
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (min) 15
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Timings 2024 Total Future PM

1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS
T 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations b - b - b b 5 b
Traffic Volume (vph) 105 426 111 368 298 457 248 358
Future Volume (vph) 105 426 111 368 298 457 248 358
Lane Group Flow (vph) 107 673 113 567 304 588 253 472
Turn Type pm-+pt NA  pm+pt NA  pm+pt NA  Perm NA
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 2 6 8 4
Detector Phase 5 2 1 6 3 8 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 102 242 102 242 89 336 336 336
Total Split (s) 140 330 140 330 160 530 370 370
Total Split (%) 14.0% 33.0% 14.0% 33.0% 16.0% 53.0% 37.0% 37.0%
Yellow Time (s) 33 33 33 33 33 33 33 33
All-Red Time (s) 2.9 29 29 2.9 16 33 33 33
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.2 6.2 6.2 6.2 4.9 6.6 6.6 6.6
Lead/Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None Max Max Max
Act Effct Green (s) 346 271 346 271 481 464 304 304
Actuated g/C Ratio 03 027 035 027 048 046 030 0.30
v/c Ratio 039 073 047 060 103 076 117 087
Control Delay 233 333 258 296 822 203 1471 499
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 233 333 258 296 822 2903 1471 499
LOS C C C C F C F D
Approach Delay 31.9 29.0 47.3 83.8
Approach LOS C C D F
Queue Length 50th (m) 128 534 136 425 ~402 888 ~585 837
Queue Length 95th (m) 238 737 248 599 #915 1328 #105.6 #138.1
Internal Link Dist (m) 119.1 183.3 149.3 207.8
Turn Bay Length (m) 65.0 65.0 60.0 30.0
Base Capacity (vph) 282 928 246 952 295 773 217 544
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 038 073 046 060 103 076 117  0.87

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 35 (35%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.17

Intersection Signal Delay: 48.0 Intersection LOS: D
Intersection Capacity Utilization 95.7% ICU Level of Service F
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
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Timings 2024 Total Future PM
1: Woodroffe Avenue & Richmond Road 809 Richmond Road TIS

Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Woodroffe Avenue & Richmond Road
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Timings 2024 Total Future PM

4: Richmond Road & Cleary Avenue 809 Richmond Road TIS
P
Lane Group EBL EBT WBT SBL
Lane Configurations ) B il
Traffic Volume (vph) 39 413 880 33
Future Volume (vph) 39 413 880 33
Lane Group Flow (vph) 0 471 981 70
Turn Type Perm NA NA Prot
Protected Phases 2 6 4
Permitted Phases 2
Detector Phase 2 2 6 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Split (s) 291 291 291 213
Total Split (s) 43.0 430 430 220
Total Split (%) 66.2% 66.2% 66.2% 33.8%
Yellow Time (s) 3.3 3.3 3.3 3.3
All-Red Time (s) 1.8 1.8 1.8 2.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.1 5.1 5.3
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max C-Max C-Max Max
Act Effct Green (s) 379 379 167
Actuated g/C Ratio 058 058 026
v/c Ratio 078 094 0.16
Control Delay 220 314 121
Queue Delay 0.0 0.0 0.0
Total Delay 220 314 121
LOS C C B
Approach Delay 220 314 121
Approach LOS C C B
Queue Length 50th (m) 384 959 3.1
Queue Length 95th (m) #92.7 #1828 115
Internal Link Dist (m) 2790 679 109.2
Turn Bay Length (m)
Base Capacity (vph) 606 1045 451
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 078 094 0.16

Intersection Summary

Cycle Length: 65

Actuated Cycle Length: 65

Offset: 53 (82%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 27.6 Intersection LOS: C

Intersection Capacity Utilization 70.0% ICU Level of Service C

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
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Timings 2024 Total Future PM
4: Richmond Road & Cleary Avenue 809 Richmond Road TIS

Queue shown is maximum after two cycles.

Splits and Phases:  4: Richmond Road & Cleary Avenue
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HCM Unsignalized Intersection Capacity Analysis

2: Richmond Road & West Site Access

2024 Total Future PM

809 Richmond Road TIS

A L AN Y
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations ) B il
Traffic Volume (veh/h) 8 459 924 7 4 6
Future Volume (Veh/h) 8 459 924 7 4 6
Sign Control Free  Free Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 0.92 0.92 0.92
Hourly flow rate (vph) 9 499 1004 8 4 7
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (m) 341 303
pX, platoon unblocked 0.49 054 049
vC, conflicting volume 1012 1525 1008
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 496 1123 488
tC, single () 4.1 6.4 6.2
tC, 2 stage (S)
tF (s) 2.2 35 3.3
p0 queue free % 98 97 98
cM capacity (veh/h) 519 120 282
Direction, Lane # EB1 WB1 SB1
Volume Total 508 1012 11
Volume Left 9 0 4
Volume Right 0 8 7
cSH 519 1700 189
Volume to Capacity 0.02 0.60 0.6
Queue Length 95th (m) 0.4 0.0 14
Control Delay (s) 0.5 00 252
Lane LOS A D
Approach Delay (s) 0.5 00 252
Approach LOS D
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 61.8% ICU Level of Service
Analysis Period (min) 15
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Appendix G

Left-Turn Lane Warrant



. Advancing Traffic Opposing Traffic Left Turn Traffic % of Left Turning Warrant
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P Advancing Traffic Opposing Traffic Left Turn Traffic % of Left Turning Warrant
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