January 10, 2022

Malone Given Parsons Ltd.
140 Renfrew Drive, Suite 201
Markham, ON L3R 6B3

Attention: Mr. Lincoln Lo, MCIP, RPP, PLE
Associate

Shining Hill Estates Subdivision, Phase 3, Town of Aurora
Transportation Mobility Plan Addendum

Dear Mr. Lo:

This letter has been prepared as an addendum to Dillon’s March 2021 Transportation
Mobility Plan study, prepared in support of the Draft Plan of Subdivision application
for the above noted development. The letter addresses comments provided by the
Region of York and the Town of Aurora on the original submission, and also updates
the analyses to reflect subsequent changes to the proposed site plan.

The updated draft plan of subdivision for Phase 3 is provided in Attachment 1.
1.0 Agency Comments on March 2021 TMP

1.1 York Region

1.1.1 Transportation Planning Comments

Comment: The Applicant is required to provide a multi-use path facility along St.
John’s Sideroad from the western limit of the Shining Hill development
Phase 2, easterly to the Yonge Street and St John’s Sideroad intersection.
This facility will provide both future residents of the Phase 2 and the
subject application a facility to safely travel to the intersection of Yonge
Street and St John’s Sideroad. The applicant shall provide a detailed
design.

Walking and Cycling Connectivity to the intersection of Yonge Street and

St. John’s Side Road will connect to the existing facilities on the east of
Yonge Street.

...cont’d
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It should also be noted that based on the existing transit routes available
in the area (provided in Figure 3 of the Transportation Study) that the
nearest routes are accessed from the intersection of Yonge Street and St
John’s Sideroad.

The applicant commits to providing active transportation connectivity along St. John’s
Sideroad between the subject site and Yonge Street. The project team have
undertaken initial field and desktop investigations of constraints and opportunities
along the corridor. At this time it is possible that a sidewalk will be proposed (rather
than a multi-use path), due to the constraints closer to Yonge Street (the limited width
along the north side of the bridge over Tannery Creek; the proximity of the creek to
the roadway farther to the west), the relatively low active transportation demand, and
the temporary nature of the facilities (i.e., would be replaced when St. John’s Sideroad
is widened).

It is anticipated that a functional design of this facility will be included in future
engineering submissions for the subject site.

In the longer term, it is anticipated that a permanent sidewalk and/or multi-use path
would be part of the St. John’s Sideroad widening.

Comment: As a minimum requirement York Region will require the applicant to make
physical modifications to widen the eastbound approach of St John’s
Sideroad at Yonge Street and to provide a multi-use path. As such, it is
recommended that a comprehensive design provided to extend the
eastbound left-turn and right-turns lanes. This will provide physical
capacity for interim growth prior to the widening of St. John’s Sideroad
and will reduce the likelihood that queues will extend through the Willow
Farm Lane intersection.

Table 11 did not include a summary for the Eastbound Right-Turn lane at
the intersection of Yonge Street and St John’s Side Road. Table 11 shall be
updated accordingly. The design shall be provided to accommodate the
queue identified by the Transportation analysis.

Based on the results of Table 11, under the 2028 Future Total analysis, the
Eastbound Left-Turns queues (87m) at the intersection of Yonge Street and
StJohn’s Sideroad will exceed the available storage of approximately 65m.
A preliminary design shall be provided to demonstrate the proposed
improvements to the eastbound approach.

...cont’d
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A preliminary design has been prepared to illustrate a widening of St. John’s Sideroad
on the eastbound approach to Yonge Street. The eastbound left turn lane and the
second eastbound through lane have been lengthened to the extent feasible while
maintaining reasonable taper lengths, avoiding the culvert leading to Tannery Creek,
and minimizing impacts to the environmental lands on the south side of the road. The
proposed lane dimensions are as follows:
e Eastbound left turn lane:
— 61 m taper
— 80 m storage
e Eastbound second through lane:
— 50 m taper
— 90 m storage

The left turn taper reflects a 34:1 taper ratio (for a 1.8 m through lane displacement).
This taper ratio is consistent with TAC guidelines for left turn tapers (ranging from 15:1
to 36:1 for a 60 km/h design speed, or from 15:1 to 42:1 for a 70 km/h design speed).

The second through lane will double as a right turn lane, and the taper reflects
Regional guidelines for a 60 km/h posted speed limit (see York Region standard
drawing DS-105).

These modifications will provide additional capacity on the eastbound approach as
interim mitigation until St. John’s Sideroad is widened.

Comment: The Transportation Study concludes that traffic signals are not warranted
at St. John’s Sideroad/Willow Farm Lane, therefore introduction of traffic
signals will need to be approved by Regional Council. Please note that, if
traffic signals are approved, that all construction costs and 10-year
maintenance will be borne by the applicant.

The Applicant will be required to provide an intersection design that
demonstrates that the intersection will provide dedicated turn lanes, and
pedestrian/cycling facilities on the north side of St John’s Side Road. The
intersection, pedestrian/cycling facilities shall be designed to Regional
Standards. Given the westbound through volumes, the design shall
provide two westbound through lanes, a westbound through and a
through-right turn lane which continues through the intersection. The
through-right turn lane shall taper back to one lane on the west side of
Willow Farm Lane.

...cont’d
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It should be noted that there are existing sightline issues at this
intersection. Therefore, the applicant shall address all of the sightline
issues for this proposed intersection. This includes the provision of 15 m x
15 m daylight triangles.

Traffic signal warrants are discussed in Section 2.5. Traffic signals are anticipated to be
warranted (on the basis of the OTM Book 12 four-hour warrant) in approximately 2025
(i.e., by the third year of operations at the proposed school, depending on the pace of
enrolment increases).

A conceptual design has been prepared of a roadway widening to accommodate
additional turning lanes for the new north leg:
e Westbound right turn lane:
— 30 m parallel lane
— 50 m taper
e Eastbound left turn lane:
— 30 m storage
— 30 m parallel lane
— 100 m taper

The parallel lane and taper lengths are as per York Region standard drawing DS-103
and reflect the 60 km/h posted speed limit. The eastbound left turn storage length
(not including parallel lane) is approximately comparable to the projected AM peak
hour 95™ percentile queue at the 2028 horizon (37 m), and exceeds the projected
gueues under the other traffic scenarios (12 to 13 m).

An exclusive westbound right turn lane is proposed rather than a shared through/right
turn lane. A second through lane is not required from a capacity perspective, and the
limited length upstream and downstream from the intersection would yield limited
benefits in terms of capacity.

At this point the intersection design does not include details related to crosswalks or
signal infrastructure (poles, signal heads, detection, controller cabinet, etc.). It is
anticipated that these details would be further developed pending the Region’s
agreement in principle to the proposed alighment, and as details about sidewalk /
multi-use trail locations are developed.

A sidewalk or multi-use path will be provided on the north side of the roadway. West
of Street “A”, a sidewalk is proposed rather than a multi-use path, since it would

connect to a sidewalk being constructed as part of Phase 2. East of Street “A”, it is

...cont’d
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anticipated that a sidewalk will be provided rather than a multi-use trail (see
discussion in Section 1.1.1).

15 m x 15 m daylight triangles will be provided on the north leg of the intersection.
These are shown in the proposed draft plan.

No changes to the vertical alignment of St. John’s Sideroad are proposed. The vertical
alignment of the road is an existing condition at an existing intersection and is not
affected by the construction of an additional leg on the north side of the intersection.
The proposed installation of traffic signals will mitigate sightline concerns for motorists
turning left onto St. John’s Sideroad. In the longer term, the St. John’s Sideroad
widening project presents an opportunity to adjust the roadway profile.

Comment: The applicant is advised that no direct vehicular access will be permitted
to St. John’s Sideroad from blocks 1, 80-88, 92 or 94.

Acknowledged.
1.1.2 Sustainable Mobility

Comment: A TDM Checklist shall be provided as per the Region’s Transportation
Mobility Plan Guidelines for New Developments (Table 13) and shall
include a TDM Communication Strategy Outreach which shall identify a
physical location for transit incentive distribution and sustainable
transportation information. An associated cost of a rental venue for the
outreach shall be provided if an on-site space is not available (e.g. condo
lobby, meeting room) this can include a local community centre — a line
item estimate of S800 is recommended. The applicant is responsible for
the coordination and for providing a venue for the distribution of
incentives. Each event, approximately 4 hours of staff time, can serve
approximately 150 residential units. The applicant shall coordinate specific
event details with York Region/York Region Transit staff allowing a
minimum of 2 months notice.

The March 2021 TMP included recommendations on TDM measures. Given that the
school generates a significant portion of the total traffic volumes, those
recommendations focused on the school. These have been identified as
recommendations (rather than commitments) given that the school is a separate party
and applicant that will be the subject of a separate site plan application.

...cont’d
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The applicant can commit to TDM outreach measures for the residential component
of the development. This is outlined in Table 1. The development includes 108
residential units. Itis proposed that one outreach session be held, given that the unit
count is reasonably close to the target number of units per session. Further
arrangements can be made closer to occupancy.

Table 1: Proposed Transportation Demand Management Measures

A imat
Measure pproximate Responsibility Milestone

cost
Information meeting for $800 Applicant (organization) Following full occupancy
residents Region (attendance)
Distribution of pre-loaded | TBD Region Part of information meeting
PRESTO cards

1.1.3 Traffic Signal Operations

Comment: Signal Splits and Phasing diagrams for the Bathurst/St. John’s intersection
should not have gray bands. The splits should be updated to address this.

The grey bands are intentional and reflect the existing signal timings and operations.
As an example, under the existing timings, the eastbound and westbound maximum
green times are the same (30 seconds), while the eastbound left turn phase can reach
up to 16 seconds in length and does not have a corresponding westbound left turn
phase. Thisresultsin a grey band of unallocated time in the ring serving the eastbound
phase. Increasing the eastbound left turn phase by 16 seconds (resulting in the
maximum green time being increased to 46 seconds) would remove the grey band,
but would affect the operation of the intersection. (Under that scenario, if the
eastbound left turn phase was skipped, the eastbound phase would still have a
maximum green time of 46 seconds, rather than the correct 30 seconds.)

Comment: The minimum initial of 7 seconds for through movements used in the
analysis for the Yonge/St. John’s intersection is not consistent with the
existing timing plans nor the Region’s traffic signal operation standards.
This should also be updated.

Agreed. The minimum initial intervals have been adjusted in the revised total future
analyses documented in Section 2.4.1. The revision does not affect the analysis results
because the volumes are high enough that the minimum initial interval is always
exceeded, even with the adjustment in place.

...cont’d
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Comment: Regarding the analysis for the proposed signalized intersection of Willow
Farm Lane/Street ‘A’/St. John’s Sideroad:
a) Minimum initial of 5 seconds is not consistent with Region’s signal
operation standards.
b) Flashing Don’t Walk time does not appear sufficient to accommodate
pedestrian crossing in N-S direction.

a) Agreed. The minimum initial interval has been increased to 10 seconds north/
south and 20 seconds east/west.

b) The flashing don’t walk (FDW) intervals were reviewed and changed as follows:
e North-south:23m @ 1.2m/s=20s
e Fast-west:18m @ 1.2m/s=14s

These timings are based on the FDW interval accommodating the full crossing at a
speed of 1.2 m/s (i.e., the pedestrian clearance interval does not extend into the
amber / all-red intervals).

The north-south crossing distance is estimated based on the continuation of the
sidewalk on the east side of Willow Farm Lane, measured from the southeast corner
to the north side of the westbound left turn lane, then multiplied by two to account
for the westbound through and right turn lane and the northeast corner radius. The
east-west crossing distance is based on the de facto crosswalk location on the north
side of the northbound stop bar (the east-west FDW intervals generally do not govern
intersection operations to the same extent because the east-west phases are governed
by traffic considerations rather than pedestrian timings).

The FDW intervals would need to be confirmed as the intersection design (including
crosswalk locations and lengths) is developed in more detail.

1.1.4 Transit

Comment: Existing YRT transit services operate on Yonge Street vicinity of the subject
lands. The applicant is advised to coordinate with the Town of Aurora to
provide sidewalk facilities connecting from the internal road network to

the Regional road network from Willow Farm Lane to Yonge Street.

See response to comments from Transportation Planning in Section 1.1.1.

...cont’d
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1.2 Town of Aurora
1.2.1 Transportation

Comment: A Pavement Marking and Signage Plan must be submitted for the
proposed development, please note the following general requirements:
a) The Pavement Marking and Signage Plan must be prepared provided in
accordance to the Town guidelines;
b) New signs should be installed on the proposed utility / street light poles
whenever possible in order to minimize the number of new u-channel; and,
c) All signage must be installed in accordance to the applicable OTM Book
standards.

A pavement marking and signage plan will be prepared in future submissions once the
roadway rights-of-way have been finalized, as part of the detailed design of the
roadway and other infrastructure (e.g., street light pole locations; driveway locations).

Stop signs will be installed on the stem of all “T” intersections, and on Streets “B” and
“D” at the intersection with Street “A”.

Parking locations will be reviewed and confirmed as the roadway design is developed
in more detail and as driveway locations are identified.

Comment: The applicant must obtain confirmation from Building Division that the
proposed development satisfy the traffic related Zoning By-law
requirements, including but not limited to: parking supply, parking space
dimensions, drive aisle widths and loading space requirements.

The residential portion no longer includes the high-density block and all residential
units are anticipated to be ground related, street-fronting units (single detached;
townhouses). As such, zoning requirements related to parking and loading for the
high-density block are no longer expected to be applicable.

The proposed school intends to provide parking and loading in accordance with Zoning

By-Law requirements. This will be confirmed in the site plan application, which is being
prepared and submitted separately.

...cont’d
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Comment: Sidewalk must be provided on the north side of St. John’s Sideroad from
the westerly property limit to Yonge Street.

See response to comments from Transportation Planning in Section 1.1.1.

Comment: Active transportation elements (i.e. pedestrian and cyclist facilities) must
be provided for the proposed development.

The proposed right-of-way widths allow for active transportation elements as follows:
e Street “A”: sidewalk on one side of the road; multi-use path on the other side
of the road
e Local streets: sidewalk on one side of the road

Schematic cross-sections are included in the civil engineering package.

A pedestrian crossing treatment across Street “A” north of Streets “B”/”D” may be
considered in future submissions as design details are prepared. It is noted that a
pedestrian crossing in that general location would not be needed from a traffic
perspective until Street “A” and the subdivision are extended into Newmarket.

Comment: Sightline Assessment must be completed for the proposed Street B (both
north and south legs), Street C and Lane A, at the proposed Street A, using
the following TAC calculations:
ISD = 0.278 Vmajor tg

Where:
IDS = intersection sight distance (length of the leg of sight triangle
along the major road) (m)
Vmajor = design speed of the major road (km/h)
t; = time gap for minor road vehicle to enter the major road (s)
The time gap (for Case B1, left turn from stop) is 7.5 seconds for
passenger car and 9.5 seconds for single-unit truck.
For left turns onto two-lane highways with more than two lanes, add
0.5 seconds for passenger cars and 0.7 seconds for trucks for each
additional lane, from the left, in excess of one, to be crossed by the
turning vehicle.

Acceptable mitigation measures must be provided to the satisfaction of
Engineering Division, where required.

...cont’d

W /
\\\\\\\\\\\\\\\“/



Malone Given Parsons Ltd., Mr. Lincoln Lo
Page 10
January 10, 2022

Sightline assessments have been undertaken for the local street intersections along
Street “A”. The Town’s comment describes the AASHTO intersection sight distance
methodology, as outlined in TAC's Geometric Design Guide for Canadian Roads (2017
edition; see Section 9.9.2.3). The design speed of Street “A” is approximately 50 km/h
(controlled by the 115- to 125-metre radius curves to the north and south). The
intersection sight distance for a 50 km/h design speed is as follows:

e Case B1 (left turn from stop, TAC Table 9.9.4): 105 m

e Case B2 (right turn from the minor road, TAC Table 9.9.6): 95 m

(For reference purposes, the sight lines for 40 km/h design speed are 85 m for Case B1
and 75 m for Case B2.)

The sight lines were tested against the approximate road geometry. The civil design
of the internal roadways has not yet begun; for the purpose of the sight line
assessment, approximate roadway and sidewalk locations were estimated based on
typical roadway cross-sections. The sight line assessments are shown in Attachment
2. The assessment found the following:

e At the north intersection of Street “B” and Street “A”, the sight line to the
north is affected by the horizontal curve north of the intersection. The sight
line does not cross the ROW limits, but could be affected in the event of a
significant number of parked vehicles on the west side of the road. To improve
sight lines, it is recommended that parking be accommodated on the outside
of this curve.

e At the south intersection of Street “B” and Street “A”, the sight line to the
south is affected by the horizontal curve south of the intersection. The 50
km/h design speed sight line passes through private property and therefore
could be blocked by a fence or other objects within the residential lot.
However, the sight distance exceeds what would be required for a 40 km/h
design speed. This is reasonable in this case because northbound motorists
will have an average speed below 50 km/h in this section (having just
completed a left or right turn from St. John’s Sideroad). To further improve
sight distance, it is recommended that parking be prohibited in the block
between Streets “B” and “E”.

e Similarly, at Street “E” and Street “A”, the sight distance to the south is less
than 105 m, because Street “E” is less than 105 metres north of St. John’s
Sideroad. The available sight distance extends south to the Street “A” and St.
John’s Sideroad intersection.

e Sufficient sight distance is available at the other intersections.

...cont’d
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2.0 Analysis Updates

The total future analyses documented in the original TMP have been updated and
revised to reflect subsequent changes to the site plan, as well as to address comments
documented in Section 1.0.

2.1 Revisions to Plan of Subdivision

The proposed Draft Plan of Subdivision and the associated development yield have
been revised since the original submission.
e 87 single detached homes are proposed along Street “A” and other local
streets on the west side of the subdivision (reduced from 88).
e The 200-unit apartment block in the northeast area of the subdivision has
been removed and replaced by 21 townhouses fronting a new public roadway
(Street “D”).
e There are no changes to the proposed all-girls school (St. Anne’s School).

These changes result in a net reduction of 180 residential units. The updated draft
plan is provided in Attachment 1.

2.2 Updated Trip Generation
Table 2 presents the number of vehicle trips anticipated to be generated by the
residential component of the updated draft plan, compared to the previous version

assessed in the March 2021 analyses.

Table 2: Updated Residential Trip Generation

AM peak hour PM peak hour

In Out Total In Out Total
Single detached homes:
Trip generation rate (per unit) 25% 75% 0.74 63% 37% 0.99
Trips generated (87 units) 17 48 65 54 32 86
Townhouses:
Trip generation rate (per unit) 23% 77% 0.46 63% 37% 0.56
Trips generated (21 units) 2 8 10 8 4 12
Total trips: 19 56 75 62 36 98
March 2021 trip generation: 36 102 138 109 66 175
Change from March 2021: -17 -46 -63 -47 -30 -77

...cont’d
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The proposed changes to the draft plan of subdivision are anticipated to reduce the

forecasted site trips by 63 vehicle trips during the AM peak hour and 77 vehicle trips
during the PM peak hour.

Table 3 presents the updated trip generation for the site overall, including the
proposed girls school.

Table 3: Updated Total Site Trip Generation

AM peak hour PM peak hour

In Out Total In Out Total
2023 horizon:
Residential units 19 56 75 62 36 98
St. Anne’s School (gross) 90 75 165 19 23 42
Reduction in SAC trips -25 -25 -50 -6 -6 -12
Total (gross) 109 131 240 81 59 140
Total (net) 84 106 190 75 53 128
2028 horizon:
Residential units 19 56 75 62 36 98
St. Anne’s School 342 277 619 70 86 156
Reduction in SAC trips -92 -92 -184 -23 -23 -46
Total (gross) 361 333 694 132 122 254
Total (net) 269 241 510 109 99 208

2.3 Intersection Traffic Volumes

Figure 1 illustrates the updated residential site traffic. Figure 2 and Figure 3 illustrate
the updated total site traffic volumes (including both residential and school traffic) at
the 2023 and 2028 horizons, respectively. Figure 4 and Figure 5 illustrate the updated
total future traffic volumes at the 2023 and 2028 horizons, respectively.

...cont’d
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Figure 1: Updated Site Traffic Volumes (Residential Component)

Bathurst

Street
888 2 3
18th com «—13(4)
Sideroad 4 | L ~8 (1)

0= qftrp
14— s
03  ——T

ocooq

St. John’s 6 (
Sideroad 0 (
0(

Street ‘A’

13 (31)
—0 (0)
F0 ()

0 (0)
33 (27)

alre

o oo

ooo

JIL

Willow Farm
Lane

Figure 2: Updated Site Traffic Volumes (2023)
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Figure 3: Updated Site Traffic Volumes (2028)
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Figure 4: Updated Total Future Traffic Volumes (2023)
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Figure 5: Updated Total Future Traffic Volumes (2028)
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2.4 Updated Intersection Operations

The total future operations at all three intersections along St. John’s Sideroad were
updated to reflect the revised development yield and reduced trip generation. The
analyses also reflect modified traffic signal parameters at the intersections at Willow
Farm Lane and at Yonge Street, as described in Section 1.1.3.1

1 The existing and future background analyses at Yonge Street and St. John’s Sideroad were not
updated to reflect the revised minimum initial length. This parameter did not change the
analysis results because the green intervals already exceeded the higher minimum interval

length.

...cont’d
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2.4.1 St. John’s Sideroad at Yonge Street

Table 4 presents the updated analysis results at St. John’s Sideroad and Yonge Street.

Table 4: Total Future Intersection Operations, St. John’s Sideroad at Yonge Street

AM peak hour PM peak hour
v/c LOS  Delay 95th v/c LOS  Delay 95th
(s/veh) %ile (s/veh) %ile
queue queue
Scenario: Movement (m) (m)
EB left 0.78 D 50.3 49 1.03 F 99.1 85
EB through 1.20 F 140.9 270 0.71 D 39.2 120
WB left 1.00 F 95.9 91 1.07 F 102 97
WB through = 0.90 E 62.0 202 1.09 F 103 266
WB right 0.47 A 9.3 34 1.00 E 58.9 215
2023 total =~ NBleft 0.67 E 66.9 51 0.93 F 92.8 90
future NB through 0.65 D 47.2 90 0.97 E 65.4 165
NB right 0.50 B 19.4 52 0.45 A 9.6 32
SB left 1.23 F 147.6 218 1.18 F 140.8 151
SB through 0.54 B 15.8 47 0.45 C 24.4 76
SB right 0.26 A 0.9 0 0.22 A 3.9 13
Overall - E 72.2 - - E 65.3 -
EB left 1.02 F 106 80 1.11 F 125 96
EB through 1.42 F 230 339 0.78 D 42.1 135
WB left 0.98 F 89.4 87 1.24 F 164 118
WB through = 1.07 F 98.7 259 1.19 F 136 298
WB right 0.51 B 13.4 47 1.07 E 79.7 242
2028 total =~ NBleft 0.90 F 101 74 0.97 F 103 94
future NB through 0.66 D 47.4 91 1.01 E 74.7 176
NB right 0.51 C 21.3 55 0.48 B 11.9 39
SB left 1.32 F 184 242 1.21 F 153 157
SB through 0.56 B 16.1 49 0.46 C 25.6 81
SB right 0.30 A 1.0 0 0.24 A 3.9 13
Overall - F 106 - - F 80.4 -

At the 2023 horizon, the overall level of service is anticipated to be LOS E. Several
individual movements are expected to be near or above capacity, including most
movements during the PM peak hour; as well, many movements are expected to
operate at LOS E or F (whether due to capacity constraints or due to the long traffic
signal cycle). Site traffic will contribute to some of these critical movements —
particularly the eastbound through and left turn movements during the AM peak hour,
and the eastbound left turn and westbound through movement during the PM peak
hour — although most of these movements are already expected to be constrained
without development of the site. These findings are generally similar to those in the
March 2021 report; however, the reduced unit count has resulted in a minor reduction
in overall intersection delay (approximately 2 to 3 seconds per vehicle).

...cont’d




Malone Given Parsons Ltd., Mr. Lincoln Lo
Page 16
January 10, 2022

At the 2028 horizon, the overall level of service is anticipated to reach LOS F. Many
individual movements will continue to be critical at this horizon. In particular, the
eastbound through movement and southbound left turn movement are both expected
to be significantly above capacity during the AM peak hour (particularly with the
addition of school drop-off traffic), as are the southbound left turn and westbound
approach during the PM peak hour. Again, these findings are generally similar to those
in the March 2021 report; however, the reduced unit count has resulted in a minor
reduction in overall intersection delay (approximately 2 to 3 seconds per vehicle).

Similar to the March 2021 analyses, traffic signal timing adjustments were tested to
mitigate the anticipated capacity constraints under the projected future background
and total future volumes. The following changes were applied, which are generally
the same as applied to the March 2021 analyses:
e The pedestrian phases were changed to remove pedestrian recall on the east
leg, so that pedestrians will need to press the pushbutton to call a walk signal.
This will enable the northbound through phase interval to be reduced during
the AM peak period and provide additional green time to the southbound left
turn phase. While normally removing pedestrian recall would not be
preferred, in this case the number of pedestrian crossings is very low (0
pedestrians observed in the east crosswalk during the AM peak hour; 1
pedestrian observed during the PM peak hour) and therefore the number of
pedestrians affected would be minimal.
e A northbound left turn phase was added in the 2028 total future scenario
during the AM and PM peak hours.
e Green times were adjusted on individual phases in conjunction with the other
two changes noted above.

In addition to the signal timing mitigation described above, the analyses were adjusted
to reflect the geometric modifications to the eastbound approach as described in
Section 1.1.1. In the previous analyses, a lane utilization factor of 0.75 was applied to
the eastbound through movement to reflect the limited storage in the second
eastbound through lane that limits capacity during the latter portion of the eastbound
green interval. The proposed roadway modifications will result in increased queuing
capacity in the second eastbound through lane, which will allow the eastbound
approach to operate at full capacity for a greater proportion of the green interval. To
reflect the increased capacity, the eastbound lane utilization factor was increased to
0.85.

The updated analyses with these measures in place are presented in Table 5.

...cont’d
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Table 5: Mitigated Total Future Intersection Operations, St. John’s Sideroad at Yonge Street

AM peak hour PM peak hour
v/c LOS  Delay 95th v/c LOS  Delay 95th
(s/veh) %ile (s/veh) %ile
queue queue

Scenario: Movement (m) (m)
EB left 0.84 E 57.7 41 1.11 F 129 92

EB through 1.01 E 67.0 211 0.67 D 38.0 83

WB left 1.25 F 179 102 0.88 D 51.1 84

WB through = 0.88 E 58.5 198 1.07 F 93.7 262

WB right 0.47 A 8.8 33 0.99 D 54.7 212

2023 total = NBleft 0.85 F 100 60 0.93 F 92.8 90
future NB through 0.82 E 60.7 97 0.97 E 65.4 165
NB right 0.62 C 29.8 64 0.46 B 11.7 37

SB left 1.07 F 90.4 210 1.18 F 141 151

SB through 0.53 B 16.0 50 0.45 C 25.4 79

SB right 0.25 A 1.0 1 0.22 A 3.9 13

Overall - E 55.7 - - E 61.9 -

EB left 1.03 F 101 71 1.20 F 159 102

EB through 1.11 F 97.1 259 0.74 D 39.2 102

WB left 1.05 F 110 91 0.95 E 62.9 95

WB through = 0.98 E 71.8 244 1.13 F 114 290

WB right 0.47 B 11.0 41 1.12 F 98.6 265

2028 total =~ NBleft 0.66 D 42.7 35 0.67 D 35.4 44
future NB through 0.83 E 61.2 99 1.01 E 74.7 176
NB right 0.61 C 26.5 60 0.47 B 109 37

SB left 1.33 F 199 267 1.28 F 181 162

SB through 0.75 D 49.0 124 0.63 D 38.4 99

SB right 0.36 B 13.9 26 0.30 A 5.8 16

Overall - F 81.1 - - E 77.1 -

The timing and geometric modifications are anticipated to result in reduced overall
delays, and are expected to improve the PM peak hour overall intersection level of
service to LOS E at the 2028 horizon. The modifications will resultin increased capacity
on the eastbound through movement and for the intersection as a whole. There
would still be numerous critical movements at the intersection; some variation in
critical movements could materialize depending on how the Region chooses to
reallocate green time to make use of the additional eastbound capacity and what
movements are prioritized.

These findings reflect an improvement compared to the results from the March 2021
analyses (a 14-second reduction in overall delay during the AM peak hour; a 5-second
reduction in overall delay during the PM peak hour) due to the reduction in
development traffic and the increased capacity on the eastbound approach.

...cont’d
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2.4.2 St.John’s Sideroad at Willow Farm Lane / Street “A”

Table 6 presents the updated analysis results at St. John’s Sideroad and Willow Farm
Lane / Street “A” under the existing two-way stop control. The lane configuration
includes dedicated eastbound and southbound left turn lanes and a dedicated
westbound right turn lane.

Table 6: Total Future Intersection Operations, St. John’s Sideroad at Willow Farm Lane /
Street “A”

AM peak hour PM peak hour
v/c LOS Delay 95t %ile = v/c LOS Delay 95t %ile
(s/veh)  queue (s/veh)  queue
Scenario: Movement (m) (m)
NB approach | 0.30 D 25.6 10 0.38 E 40.8 13
2ofz3 total o eft 218 F 763 74 158  F 587 2
uture o right 0.17 C 18.5 5 0.08 C 21 2
NB approach  0.83 F 121 37 0.50 F 60.3 18
ZOfZ? total SB left 17.19 F Error Error 3.72 F Error Error
uture ' g right 0.66 F 51.5 32 0.24 F 27.5 7

Under two-way stop control, the southbound left turn movement is expected to
exceed capacity during the AM and PM peak hours at both horizons. The reduction in
site traffic associated with the reduced residential unit count is expected to slightly
improve operations compared to the March 2021 analyses, but mitigation continues
to be required.

Table 7 presents operations with traffic signals installed at the intersection. Timing

parameters have been adjusted from the March 2021 analyses to reflect comments
from the Region, as outlined in Section 1.1.3.

...cont’d
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Table 7: Mitigated Total Future Intersection Operations, St. John’s Sideroad at Willow Farm
Lane / Street “A”

AM peak hour PM peak hour
v/c LOS Delay 95t %ile = v/c LOS Delay 95t %ile
(s/veh)  queue (s/veh)  queue
Scenario: Movement (m) (m)
EB left 0.14 A 9.8 12 0.18 A 5.8 12
EB through 0.75 B 18.1 221 0.52 A 6.8 140
EB right 0.00 A 0.0 0 0.01 A 0.0 0
WB left 0.11 A 7.0 4 0.14 A 19 3
2023 total | WB through 0.58 B 14.5 204 0.63 A 6.2 62
future WB right 0.06 A 2.1 6 0.06 A 0.2 0
NB approach 0.20 B 10.3 9 0.26 B 17.3 13
SB left 0.30 C 22.4 15 0.26 D 50.2 19
SB through 0.14 A 6.7 6 0.10 B 18.0 7
Overall - B 15.6 - - A 7.4 -
EB left 0.42 B 12.8 37 0.21 A 6.9 13
EB through 0.75 B 17.1 244 0.55 A 7.7 154
EB right 0.00 A 0.0 0 0.01 A 0.0 0
WB left 0.10 A 5.6 2 0.16 A 3.4 4
2028 total | WB through 0.56 A 5.9 52 0.69 B 11.1 76
future WB right 0.18 A 0.6 0 0.06 A 0.7 0
NB approach 0.22 B 14.0 17 0.25 B 16.5 13
SB left 0.85 E 78.1 84 0.46 E 55.2 32
SB through 0.32 B 11.2 20 0.21 B 14.7 11
Overall - B 17.0 - - B 11.0 -

Under traffic signal control, the intersection is anticipated to operate at a good level
of service (LOS A to B). The east-west through movements on St. John's Sideroad are
largely expected to operate at LOS A (LOS B for the eastbound through movement
during the AM peak hour). The southbound left turn is expected to operate at LOS E
in 2028; however, the capacity and delays would be improved compared to operations
under two-way stop control.

2.4.3 St. John’s Sideroad at Bathurst Street

Table 8 presents the updated analysis results at St. John’s Sideroad and Bathurst
Street.

...cont’d
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Table 8: Intersection Operations, St. John’s Sideroad at Bathurst Street

AM peak hour PM peak hour
v/c LOS  Delay 95th v/c LOS  Delay 95th
(s/veh) %ile (s/veh) %ile
queue queue
Scenario: Movement (m) (m)
EB left 0.36 C 20.9 23 0.93 E 63.2 89
EB through 0.67 C 29.4 132 0.74 C 34.8 150
WB left 0.81 E 63.7 86 0.93 F 97.1 72
WB through | 0.90 E 57.4 189 0.94 E 69.7 163
WB right 0.09 A 0.3 0 0.34 B 13.1 28
2023 total = NBleft 0.58 E 56.6 28 0.36 C 31.7 30
future NB through 0.56 C 30.4 77 0.89 D 43.9 172
NB right 0.13 A 1.9 4 0.33 A 9.8 29
SB left 0.54 C 23.5 35 0.56 C 29.0 22
SB through 0.79 C 29.4 141 0.44 C 21.7 73
SB right 0.35 A 5.4 23 0.15 A 3.6 10
Overall - C 32.0 - - D 39.6 -
EB left 0.43 C 24.1 24 1.03 F 90.9 104
EB through 0.81 D 37.8 163 0.76 D 35.8 160
WB left 1.48 F 280 120 1.14 F 156 88
WB through | 1.02 F 83.6 210 1.02 F 86.0 188
WB right 0.13 A 1.5 2 0.38 B 15.1 33
2028 total =~ NBleft 0.74 F 84.4 37 0.41 C 33.5 34
future NB through 0.53 C 29.2 79 0.99 E 58.2 200
NB right 0.18 A 4.9 11 0.35 B 11.2 33
SB left 0.63 C 27.2 43 0.59 C 31.5 27
SB through 0.82 C 30.7 161 0.46 C 22.3 75
SB right 0.37 A 6.4 29 0.17. A 3.5 11
Overall - D 48.7 - - D 50.6 -

The intersection is anticipated to operate at an acceptable overall level of service (LOS
C to D). By 2028, the westbound through and left turns are anticipated to be at or
above capacity during the AM and PM peak hours, and the eastbound left turn and
northbound through movement are expected to be at capacity during the PM peak
hour. This is similar to the findings from the March 2021 analyses, although operations
are slightly better due to the reduced unit count.

The same mitigation was applied as in the March 2021 report:

e During the AM peak hour, the existing eastbound left turn phase was
deactivated and replaced with an advance westbound left turn phase,
reflecting the higher demand on the westbound left turn phase in the
morning.

e During the PM peak hour, the existing eastbound left turn phase was retained.
The new westbound left turn phase was assumed to be deactivated during the

...cont’d
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PM peak hour, except that it would be activated under 2028 total future
conditions.

e Maximum green times on the north-south and/or east-west phases were
increased (in 5-second increments) in some cases.

Table 9 presents the updated analysis results with these traffic signal modifications in
place.

Table 9: Mitigated Intersection Operations, St. John’s Sideroad at Bathurst Street

AM peak hour PM peak hour
v/c LOS  Delay 95th v/c LOS  Delay 95th
(s/veh) %ile (s/veh) %ile
queue queue
Scenario: Movement (m) (m)
EB left 0.39 C 32.6 32 0.92 E 60.4 82
EB through 0.89 D 51.9 161 0.72 C 33.0 149
WB left 0.80 D 45.4 54 0.88 F 83.9 70
WB through = 0.65 C 27.6 122 0.86 D 55.0 150
WB right 0.07 A 1.5 3 0.32 B 11.6 26
2023 total | NBleft 0.62 E 62.6 29 0.35 C 324 31
future NB through 0.59 C 315 78 0.87 D 41.8 180
NB right 0.14 A 1.8 3 0.32 B 10.8 32
SB left 0.55 C 24.8 36 0.56 C 30.0 24
SB through 0.81 C 30.9 142 0.46 C 22.5 76
SB right 0.36 A 5.8 24 0.16 A 3.9 11
Overall - C 31.3 - - D 36.6 -
EB left 0.43 D 41.4 40 1.02 F 91.5 113
EB through 1.00 F 80.6 237 0.95 E 66.5 220
WB left 0.97 F 85.2 93 0.98 F 94.0 73
WB through = 0.66 C 324 153 0.97 E 77.5 197
WB right 0.09 A 4.8 9 0.35 B 12.5 30
2028 total = NBleft 0.97 F 152 45 0.40 D 35.6 36
future NB through 0.54 C 34.8 89 0.97 E 57.4 216
NB right 0.19 A 5.6 13 0.34 B 12.7 38
SB left 0.72 D 37.9 52 0.66 D 40.2 34
SB through 0.87 D 40.0 186 0.46 C 24.7 83
SB right 0.39 A 9.6 40 0.17 A 3.7 12
Overall - D 43.9 - - D 51.9 -

While several critical movements would remain, the proposed traffic signal timing and
phasing changes would enable the majority of movements to operate at or below
capacity. An exception is the eastbound left turn, which would marginally exceed
capacity during the PM peak hour in 2028. These findings are generally comparable
to the results from the March 2021 analyses, with some minor improvements due to
the reduced unit count.

...cont’d
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As noted in the March 2021 report, the southbound left turn advance phase is
operating below capacity. This is anindication that there may be fewer than 3 vehicles
gueued at the start of green during some cycles. With setback detection in the left
turn lanes, the left turn phase would be skipped if fewer than 3 vehicles are queued,
which would reduce the length of those cycles and increase the capacity available to
other movements at the intersection. Synchro does not account for the effect that
setback stop bars have on the proportion of cycles where the left turn phase is skipped.
Therefore, the v/c ratios on the other movements may be lower than shown in Table
9 after accounting for shorter cycles when the southbound left turn phase is skipped.

2.5 Updated Traffic Signal Warrants

The traffic signal warrants from the March 2021 analyses for St. John’s Sideroad and
Willow Farm Lane / Street “A” were updated to reflect the reduced development yield.
Similar to the previous analyses, the four-hour warrant from OTM Book 12 was
applied. This warrant applies at locations where a side street does not have prolonged
demand throughout the day but experiences significant surges over a shorter period
of time; this matches conditions on Street “A”, where the need for traffic signals is
heavily affected by school traffic, which is concentrated into short periods. For urban
conditions where a 2-lane major street carries more than 1,100 vehicles per hour,
Justification 4 considers traffic signals to be warranted when the higher-volume minor
approach exceeds 80 vehicles per hour. Given that the school traffic during the PM
peak hour is expected to comprise approximately 25% of the total PM peak period
traffic, it was assumed that the AM peak hour would be reflective of one of the four
hours, and the PM peak hour would be reflective of the remaining three hours.

OTM Book 12 notes that right turns may or may not be included in the warrant,
depending on the presence or absence of a dedicated right turn lane and the level of
delay experienced under two-way stop control. The warrant analysis considered both
the overall side street volumes, as well as the volumes with the southbound right turn
demand removed; however, it is suggested that the right turn demand should be
included in the warrant results at this location, due to the effect of high westbound
volumes on right turn delay during the peak hours.

The projected volumes were compared against the Justification 4 minor approach
threshold:
e In 2023, the southbound AM peak hour volume is expected to be 131 vehicles,
including 84 through/left turns, which would exceed the Justification 4
threshold.

...cont’d
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e In 2023, the southbound PM peak hour volume is expected to be 59 vehicles,
including 41 through/left turns. The overall volume and left turn volume
would fall below the Justification 4 threshold.

e By 2028, the southbound PM peak hour volume is expected to reach 121
vehicles, including 78 through/left turns. Assuming school enrolment (and
traffic) increases linearly, the southbound approach is expected to exceed the
80 vph threshold by 2025.

It is recommended that traffic signals be installed, considering the poor operations
anticipated under two-way stop control, and considering that even if the justification
is not initially met in 2023, it would be met soon thereafter as enrolment in the school
grows.

3.0 Summary

The Draft Plan of Subdivision for the proposed Phase 3 of the Shining Hill Estates
subdivision has been adjusted since the March 2021 submission. The 200-unit high-
density block has been replaced by 21 townhouses fronting a new public roadway
(Street “D”). Some other minor changes have been implemented to the internal
roadway network and to the single-family blocks. The changes resultin a net reduction
of 180 residential units.

The proposed changes to the Draft Plan of Subdivision result in the trip generation
associated with the subdivision being reduced by 63 trips during the AM peak hour
and by 77 trips during the PM peak hour. This is anticipated to result in a modest
improvement in total future intersection operations compared to the March 2021
analyses. Traffic conditions will also be improved compared to previous analyses by
proposed roadway modifications to St. John’s Sideroad on the west side of its
intersection with Yonge Street; the modifications will increase the storage length in
the eastbound left turn lane and the second eastbound through lane, which will
increase eastbound capacity by making more efficient use of the eastbound green
interval.

Other than the road widening noted above, the same traffic mitigation measures are
proposed as documented in the March 2021 study. Traffic signals continue to be
recommended at St. John’s Sideroad and Willow Farm Lane / Street “A” to mitigate
anticipated capacity and delay constraints during pick-up and drop-off times at the
school, and are anticipated to be warranted by approximately 2025 (depending on the
pace of enrolment at the school).

...cont’d
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The Town and Region have requested the provision of a sidewalk and/or multi-use
path along the north side of St. John’s Sideroad between the subject lands and Yonge
Street. The applicant commits to providing a connection for active transportation but
is still in the process of identifying an alignment and configuration, given the existing
geometric constraints particularly in the section immediately west of Yonge Street.

* * *

Should you have any further questions, please do not hesitate to contact me at
(416) 229-4647, extension 2373, or at bhooton@dillon.ca.

Yours sincerely,

DILLON CONSULTING LIMITED

Brent Hooton, Dipl.T.

Transportation Planner

Our File: 21-1332
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Road Modification Conceptual Designs
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

AM peak hour
2023 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI b 4 'l LI 'l LI 'l
Traffic Volume (vph) 134 708 193 183 479 281 89 497 248 538 754 180
Future Volume (vph) 134 708 193 183 479 281 89 497 248 538 754 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.2 3.6 3.7 3.2 3.6 3.7 3.0 34 4.0 3.0 3.7 3.3
Storage Length (m) 65.0 500 70.0 0.0 350 100.0 115.0 230.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 *.75 095 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 1.00 1.00 0.97
Frt 0.968 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1612 2697 0 1708 1845 1512 1652 3330 1670 *2068 3444 1516
Flt Permitted 0.145 0.095 0.334 0.262
Satd. Flow (perm) 246 2697 0 171 1845 1512 579 3330 1670 447 3444 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 264 167 202
Link Speed (k/h) 60 60 60 60
Link Distance (m) 448.3 341.9 505.9 608.7
Travel Time (S) 26.9 20.5 304 36.5
Confl. Peds. (#/hr) 2 2 4 4
Peak Hour Factor 089 08 08 08 08 08 08 08 08 08 08 089
Heavy Vehicles (%) 7% 2% 2% 1% 3% 8% 2% 6% 1% 4% 6% 3%
Adj. Flow (vph) 151 796 217 206 538 316 100 558 279 604 847 202
Shared Lane Traffic (%)
Lane Group Flow (vph) 151 1013 0 206 538 316 100 558 279 604 847 202
Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 3 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 70 100 100 320 320 320 7.0 320 320
Minimum Split (s) 11.0 450 110 450 450 395 395 395 110 395 395
Total Split (s) 13.0 480 150 500 500 410 410 410 260 670 670
Total Split (%) 10.0% 36.9% 11.5% 385% 385% 315% 31.5% 31.5% 20.0% 51.5% 51.5%
Maximum Green (S) 9.0 40.0 110 420 420 335 335 335 220 595 595
Yellow Time (s) 3.0 45 3.0 45 45 45 45 45 3.0 45 45
All-Red Time (s) 1.0 35 1.0 35 35 3.0 3.0 3.0 1.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 8.0 4.0 8.0 8.0 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes 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 3.0 3.0 3.0
Recall Mode None  None None None None C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 30.0 300 300 250 250 250 250 25.0
Pedestrian Calls (#/hr) 0 0 0 5 5 5 5 5
Act Effct Green (s) 530 400 570 420 420 335 335 335 630 595 595
Actuated g/C Ratio 041 031 044 032 032 026 026 026 048 046 046
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

AM peak hour
2023 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 0.78 1.20 100 090 047 067 065 050 123 054 0.26
Control Delay 50.3 1409 959 620 93 669 472 194 1476 158 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.3 1409 959 620 93 669 472 194 1476 158 0.9
LOS D F F E A E D B F B A
Approach Delay 129.1 52.9 41.0 62.1
Approach LOS F D D E
Queue Length 50th (m) 241 ~219.4 ~39.3 1385 98 243 710 244 ~1558 412 0.0
Queue Length 95th (m) #49.4 #270.2 #90.6 #201.7 340 #512 901 51.7m#216.8 m47.2 m0.0
Internal Link Dist (m) 424.3 317.9 481.9 584.7
Turn Bay Length (m) 65.0 70.0 35.0 100.0 115.0 230.0
Base Capacity (vph) 194 843 205 596 667 149 858 554 490 1576 783
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 078 1.20 1.00 090 047 067 065 050 123 054 026
Intersection Summary
Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 35 (27%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 140

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.23

Intersection Signal Delay: 72.2

Intersection Capacity Utilization 112.3%

Analysis Period (min) 15

* User Entered Value

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

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

m  Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: E
ICU Level of Service H

Splits and Phases:

210: Yonge Street & St. John's Sideroad
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Lanes, Volumes, Timings
220: Bathurst Street & 18th Sideroad/St. John's Sideroad

AM peak hour
2023 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b Ts b 4 'l LI 'l LI 'l
Traffic Volume (vph) 90 432 50 173 474 50 50 600 76 161 1100 280
Future Volume (vph) 90 432 50 173 474 50 50 600 76 161 1100 280
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.0 35 3.7 3.2 3.7 4.0 31 3.3 3.7
Storage Length (m) 30.0 0.0 50.0 500 60.0 60.0  60.0 60.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 100 100 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 1.00
Frt 0.984 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1738 1819 0 1668 1807 1601 1675 3510 1622 1688 3388 1617
Flt Permitted 0.154 0.420 0.163 0.275
Satd. Flow (perm) 282 1819 0 737 1807 1601 287 3510 1622 439 3383 1617
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 122 122 243
Link Speed (k/h) 60 60 70 70
Link Distance (m) 129.9 1758.6 451.2 794.7
Travel Time (S) 7.8 105.5 23.2 40.9
Confl. Bikes (#/hr) 1
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 09
Heavy Vehicles (%) 5% 4% 2% 1% 4% 2% 3% 4% 4% 1% 3% 1%
Adj. Flow (vph) 95 455 58 182 499 58 58 632 80 169 1158 295
Shared Lane Traffic (%)
Lane Group Flow (vph) 95 508 0 182 499 58 58 632 80 169 1158 295
Turn Type pm+pt NA Perm NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 7 4 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 8 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 100 100 100 200 200 200 7.0 200 200
Minimum Split (s) 110 175 385 385 385 365 365 365 110 365 365
Total Split (s) 16.0 375 375 375 375 475 475 475 110 475 475
Total Split (%) 14.3% 33.5% 335% 335% 33.5% 424% 424% 424% 9.8% 42.4% 42.4%
Maximum Green (S) 120 300 300 300 300 400 400 400 7.0 400 400
Yellow Time (s) 3.0 45 45 45 45 5.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 1.0 3.0 3.0 3.0 3.0 25 25 25 1.0 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 6.0 6.0 6.0 3.0 6.0 6.0
Recall Mode None  None None None None Min Min Min  None Min Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 240 240 240 220 220 220 220 220
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 448 413 305 305 305 320 320 320 467 432 432
Actuated g/C Ratio 045 041 031 031 031 032 032 032 047 043 043
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Lanes, Volumes, Timings

220: Bathurst Street & 18th Sideroad/St.

John's Sideroad

AM peak hour
2023 total future

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 036  0.67 081 09 009 058 056 013 054 079 035
Control Delay 209 294 63.7 574 03 566 304 19 235 294 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 209 294 63.7 574 03 566 304 19 235 294 5.4
LOS C C E E A E C A C C A
Approach Delay 28.0 54.8 29.2 244

Approach LOS C D C C

Queue Length 50th (m) 102 758 335 954 0.0 9.2 571 0.0 204 1076 6.3
Queue Length 95th (m) 232 1323 #85.6 #189.2 00 #2717 7713 37 354 1406 231
Internal Link Dist (m) 105.9 1734.6 427.2 770.7

Turn Bay Length (m) 30.0 50.0 500 60.0 60.0  60.0 60.0
Base Capacity (vph) 304 855 225 552 574 116 1430 733 314 1759 956
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 031 059 081 09 009 046 044 011 054 066 031

Intersection Summary

Area Type: Other

Cycle Length: 112

Actuated Cycle Length: 99.7

Natural Cycle: 100

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.90

Intersection Signal Delay: 32.0
Intersection Capacity Utilization 107.4%
Analysis Period (min) 15

Intersection LOS: C

ICU Level of Service G

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

Queue shown is maximum after two cycles.

Splits and Phases:  220: Bathurst Street & 18th Sideroad/St. John's Sideroad

lE’iE

Synchro 10 Report



HCM Unsignalized Intersection Capacity Analysis
330: Willow Farm Lane/Street "A" & St. John's Sideroad

AM peak hour
2023 total future

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 'l b 4 'l s b Ts
Traffic Volume (veh/h) 47 890 3 20 666 61 1 4 65 80 4 47
Future Volume (Veh/h) 47 890 3 20 666 61 1 4 65 80 4 47
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Hourly flow rate (vph) 50 947 3 21 709 65 1 4 69 85 4 50
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 774 950 1850 1863 947 1869 1801 709
vCl, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 774 950 1850 1863 947 1869 1801 709
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (5) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
p0 queue free % 94 97 98 94 78 0 95 89
cM capacity (veh/h) 851 711 46 67 317 39 74 438
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1 SB2
Volume Total 50 947 3 21 709 65 74 85 54
Volume Left 50 0 0 21 0 0 1 85 0
Volume Right 0 0 3 0 0 65 69 0 50
cSH 851 1700 1700 711 1700 1700 247 39 320
Volume to Capacity 006 056 000 003 042 004 030 218 0.17
Queue Length 95th (m) 1.5 0.0 0.0 0.7 0.0 0.0 9.7 737 4.8
Control Delay (s) 9.5 0.0 0.0 102 0.0 00 256 7630 185
Lane LOS A B D F C
Approach Delay (s) 0.5 0.3 25.6 4737
Approach LOS D F
Intersection Summary
Average Delay 34.1
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

AM peak hour
2028 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI b 4 'l LI 'l LI 'l
Traffic Volume (vph) 154 824 238 179 567 291 116 501 250 573 782 212
Future Volume (vph) 154 824 238 179 567 291 116 501 250 573 782 212
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.2 3.6 3.7 3.2 3.6 3.7 3.0 34 4.0 3.0 3.7 3.3
Storage Length (m) 80.0 900 700 0.0 350 100.0 115.0 230.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 *.75 095 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 1.00 1.00 0.97
Frt 0.966 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1612 2691 0 1708 1845 1512 1652 3330 1670 *2068 3444 1516
Flt Permitted 0.100 0.095 0.323 0.258
Satd. Flow (perm) 170 2691 0 171 1845 1512 560 3330 1670 440 3444 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 20 231 157 238
Link Speed (k/h) 60 60 60 60
Link Distance (m) 448.3 341.9 505.9 608.7
Travel Time (S) 26.9 20.5 304 36.5
Confl. Peds. (#/hr) 2 2 4 4
Peak Hour Factor 089 08 08 08 08 08 08 08 08 08 08 089
Heavy Vehicles (%) 7% 2% 2% 1% 3% 8% 2% 6% 1% 4% 6% 3%
Adj. Flow (vph) 173 926 267 201 637 327 130 563 281 644 879 238
Shared Lane Traffic (%)
Lane Group Flow (vph) 173 1193 0 201 637 327 130 563 281 644 879 238
Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 3 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 70 100 100 320 320 320 7.0 320 320
Minimum Split (s) 11.0 450 110 450 450 395 395 395 110 395 395
Total Split (s) 13.0 480 150 500 500 410 410 410 260 670 670
Total Split (%) 10.0% 36.9% 11.5% 385% 385% 315% 31.5% 31.5% 20.0% 51.5% 51.5%
Maximum Green (S) 9.0 40.0 110 420 420 335 335 335 220 595 595
Yellow Time (s) 3.0 45 3.0 45 45 45 45 45 3.0 45 45
All-Red Time (s) 1.0 35 1.0 35 35 3.0 3.0 3.0 1.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 8.0 4.0 8.0 8.0 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes 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 3.0 3.0 3.0
Recall Mode None  None None None None C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 30.0 300 300 250 250 250 250 25.0
Pedestrian Calls (#/hr) 0 0 0 5 5 5 5 5
Act Effct Green (s) 530 400 570 420 420 335 335 335 630 595 595
Actuated g/C Ratio 041 031 044 032 032 026 026 026 048 046 046
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

AM peak hour
2028 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 102 142 098 107 051 090 066 051 132 056 0.30
Control Delay 105.8 229.6 894 987 134 1006 474 213 1835 161 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1058 229.6 894 987 134 1006 474 213 1835 161 1.0
LOS F F F F B F D C F B A
Approach Delay 214.0 73.2 47.0 75.3
Approach LOS F E D E
Queue Length 50th (m) ~33.0 ~287.7 374 ~1899 187 341 717 275 ~1801 441 0.0
Queue Length 95th (m) #79.6 #338.9 #87.2 #2594 467 #739 911  551m#2415 m49.1 m0.0
Internal Link Dist (m) 424.3 317.9 481.9 584.7
Turn Bay Length (m) 80.0 70.0 35.0 100.0 115.0 230.0
Base Capacity (vph) 169 841 205 596 644 144 858 546 488 1576 803
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.02 142 098 107 051 090 066 051 132 056 0.30
Intersection Summary
Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 35 (27%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.42

Intersection Signal Delay: 105.5

Intersection Capacity Utilization 118.4%

Analysis Period (min) 15

* User Entered Value

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

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

m  Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: F
ICU Level of Service H

Splits and Phases:

210: Yonge Street & St. John's Sideroad
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Lanes, Volumes, Timings
220: Bathurst Street & 18th Sideroad/St. John's Sideroad

AM peak hour
2028 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b Ts b 4 'l LI 'l LI 'l
Traffic Volume (vph) 95 504 55 204 511 68 55 610 111 197 1205 300
Future Volume (vph) 95 504 55 204 511 68 55 610 111 197 1205 300
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.0 35 3.7 3.2 3.7 4.0 31 3.3 3.7
Storage Length (m) 30.0 0.0 50.0 500 60.0 60.0  60.0 60.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 100 100 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 1.00
Frt 0.985 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1738 1821 0 1668 1807 1601 1675 3510 1622 1688 3388 1617
Flt Permitted 0.117 0.285 0.127 0.283
Satd. Flow (perm) 214 1821 0 500 1807 1601 224 3510 1622 503 3388 1617
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 122 122 238
Link Speed (k/h) 60 60 70 70
Link Distance (m) 129.9 1758.6 451.2 794.7
Travel Time (S) 7.8 105.5 23.2 40.9
Confl. Bikes (#/hr) 1
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 09
Heavy Vehicles (%) 5% 4% 2% 1% 4% 2% 3% 4% 4% 1% 3% 1%
Adj. Flow (vph) 100 531 58 215 538 72 58 642 117 207 1268 316
Shared Lane Traffic (%)
Lane Group Flow (vph) 100 589 0 215 538 72 58 642 117 207 1268 316
Turn Type pm+pt NA Perm NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 7 4 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 8 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 100 100 100 200 200 200 7.0 200 200
Minimum Split (s) 110 175 385 385 385 365 365 365 110 365 365
Total Split (s) 16.0 375 375 375 375 475 475 475 110 475 475
Total Split (%) 14.3% 33.5% 335% 335% 33.5% 424% 424% 424% 9.8% 42.4% 42.4%
Maximum Green (S) 120 300 300 300 300 400 400 400 7.0 400 400
Yellow Time (s) 3.0 45 45 45 45 5.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 1.0 3.0 3.0 3.0 3.0 25 25 25 1.0 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 6.0 6.0 6.0 3.0 6.0 6.0
Recall Mode None  None None None None Min Min Min  None Min Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 240 240 240 220 220 220 220 220
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 450 414 303 303 303 362 362 362 509 473 473
Actuated g/C Ratio 043  0.40 029 029 029 035 035 035 049 046 046
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Lanes, Volumes, Timings

220: Bathurst Street & 18th Sideroad/St. John's Sideroad

AM peak hour
2028 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 043 081 148 102 013 074 053 018 063 082 037
Control Delay 241 378 2795 836 15 844 292 49 272 307 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 241 3718 2795 836 15 844 292 49 2712 307 6.4
LOS C D F F A F C A C C A
Approach Delay 35.8 127.5 29.7 26.0
Approach LOS D F C C
Queue Length 50th (m) 133 11438 ~69.3 ~137.7 00 112 588 0.0 26.0 126.0 9.7
Queue Length 95th (m) 243 1626 #120.1 #209.9 24 #365 787 114 430 1611 285
Internal Link Dist (m) 105.9 1734.6 427.2 770.7
Turn Bay Length (m) 30.0 50.0 500 60.0 60.0  60.0 60.0
Base Capacity (vph) 270 818 145 527 553 87 1365 705 326 1681 922
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 037 0.72 148 102 013 067 047 017 063 075 034
Intersection Summary
Area Type: Other

Cycle Length: 112

Actuated Cycle Length: 103.9

Natural Cycle: 100

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.48

Intersection Signal Delay: 48.7
Intersection Capacity Utilization 116.1%
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.

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:

Intersection LOS: D
ICU Level of Service H

220: Bathurst Street & 18th Sideroad/St. John's Sideroad

lE’iE
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HCM Unsignalized Intersection Capacity Analysis
330: Willow Farm Lane/Collector Road & St. John's Sideroad

AM peak hour
2028 total future

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 'l b 4 'l s b Ts
Traffic Volume (veh/h) 155 945 3 20 681 194 1 14 65 206 14 113
Future Volume (Veh/h) 155 945 3 20 681 194 1 14 65 206 14 113
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Hourly flow rate (vph) 165 1005 3 21 724 206 1 15 69 219 15 120
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 930 1008 2228 2307 1005 2178 2104 724
vCl, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 930 1008 2228 2307 1005 2178 2104 724
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (5) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
p0 queue free % 78 97 92 49 76 0 62 72
cM capacity (veh/h) 744 676 13 29 293 13 39 429
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1 SB2
Volume Total 165 1005 3 21 724 206 85 219 135
Volume Left 165 0 0 21 0 0 1 219 0
Volume Right 0 0 3 0 0 206 69 0 120
cSH 744 1700 1700 676 1700 1700 103 13 204
Volume to Capacity 022 059 000 003 043 012 083 1719 0.66
Queue Length 95th (m) 6.8 0.0 0.0 0.8 0.0 00 371 Er 320
Control Delay (s) 112 0.0 0.0 105 0.0 00 1212 Er 515
Lane LOS B B F F F
Approach Delay (s) 1.6 0.2 121.2  6205.5
Approach LOS F F
Intersection Summary
Average Delay 861.9
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

PM peak hour
2023 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI b 4 'l LI 'l LI 'l
Traffic Volume (vph) 191 526 91 259 652 697 171 889 271 340 648 153
Future Volume (vph) 191 526 91 259 652 697 171 889 271 340 648 153
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.2 3.6 3.7 3.2 3.6 3.7 3.0 34 4.0 3.0 3.7 3.3
Storage Length (m) 65.0 500 70.0 0.0 350 100.0 115.0 230.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 *.75 095 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 1.00 1.00 098 1.00 099 1.00 0.97
Frt 0.978 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1725 2735 0 1708 1831 1633 1685 3461 1670 *2068 3544 1516
Flt Permitted 0.100 0.193 0.392 0.107
Satd. Flow (perm) 182 2735 0 347 1881 1608 693 3461 1648 186 3544 1470
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 13 293 240 161
Link Speed (k/h) 60 60 60 60
Link Distance (m) 448.3 341.9 505.9 608.7
Travel Time (S) 26.9 20.5 304 36.5
Confl. Peds. (#/hr) 2 3 3 2 5 1 1 5
Confl. Bikes (#/hr) 2 1
Peak Hour Factor 095 095 095 095 09 095 095 095 095 095 095 095
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 2% 1% 2% 3% 3%
Adj. Flow (vph) 201 554 96 273 686 734 180 936 285 358 682 161
Shared Lane Traffic (%)
Lane Group Flow (vph) 201 650 0 273 686 734 180 936 285 358 682 161
Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 3 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 70 100 100 320 320 320 70 320 320
Minimum Split (s) 11.0 450 110 450 450 395 395 395 110 395 395
Total Split (s) 13.0  48.0 130 480 480 410 410 410 180 590 59.0
Total Split (%) 10.8% 40.0% 10.8% 40.0% 40.0% 34.2% 342% 342% 15.0% 49.2% 49.2%
Maximum Green (S) 9.0 400 90 400 400 335 335 335 140 515 515
Yellow Time (s) 3.0 4.5 3.0 4.5 4.5 4.5 4.5 4.5 3.0 4.5 4.5
All-Red Time (s) 1.0 35 1.0 35 35 3.0 3.0 3.0 1.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 8.0 4.0 8.0 8.0 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes 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 3.0 3.0 3.0
Recall Mode None  None None None None C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 30.0 300 300 250 250 250 250 250
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5
Act Effct Green (s) 53.0 400 530 400 400 335 335 335 550 515 515
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

PM peak hour
2023 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 044 033 044 033 033 028 028 028 046 043 043
v/c Ratio 1.03 071 107 109 100 093 097 045 118 045 022
Control Delay 991 392 1021 1026 589 928 654 96 1408 254 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 991 392 1021 1026 589 928 654 96 1408 254 3.9
LOS F D F F E F E A F C A
Approach Delay 53.3 83.6 57.6 56.9
Approach LOS D F E E
Queue Length 50th (m) ~354 915 ~46.3 ~192.1 ~127.6 435 1207 83 -~896 617 0.0
Queue Length 95th (m) #85.2 120.0 #97.3 #266.4 #2145 #89.9 #1650 318 #1509 785 129
Internal Link Dist (m) 424.3 317.9 481.9 584.7
Turn Bay Length (m) 65.0 70.0 35.0 100.0 115.0 230.0
Base Capacity (vph) 196 920 255 627 731 193 966 633 304 1520 722
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 103 071 107 109 100 093 097 045 118 045 022
Intersection Summary
Area Type: Other

Cycle Length: 120
Actuated Cycle Length: 120
Offset: 39 (33%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.18
Intersection Signal Delay: 65.3 Intersection LOS: E
Intersection Capacity Utilization 120.7% ICU Level of Service H
Analysis Period (min) 15
* User Entered Value
~ Volume exceeds capacity, queue is theoretically infinite.
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:  210: Yonge Street & St. John's Sideroad
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Lanes, Volumes, Timings
220: Bathurst Street & 18th Sideroad/St. John's Sideroad

PM peak hour
2023 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b Ts b 4 'l LI 'l LI 'l
Traffic Volume (vph) 250 507 35 139 435 169 85 1105 221 92 670 120
Future Volume (vph) 250 507 35 139 435 169 85 1105 221 92 670 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.0 35 3.7 3.2 3.7 4.0 31 3.3 3.7
Storage Length (m) 30.0 0.0 50.0 500 60.0 60.0  60.0 60.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 100 100 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 0.99
Frt 0.990 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 1882 0 1636 1842 1633 1708 3579 1670 1655 3421 1617
Flt Permitted 0.136 0.349 0.386 0.091
Satd. Flow (perm) 259 1882 0 601 1842 1612 694 3579 1670 159 3421 1617
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 124 161 125
Link Speed (k/h) 60 60 70 70
Link Distance (m) 129.9 1758.6 451.2 794.7
Travel Time (S) 7.8 105.5 23.2 40.9
Confl. Bikes (#/hr) 1
Peak Hour Factor 09 09% 09% 09% 09% 09% 09% 09% 09% 09% 09% 09
Heavy Vehicles (%) 1% 1% 2% 3% 2% 0% 1% 2% 1% 3% 2% 1%
Adj. Flow (vph) 260 528 36 145 453 176 89 1151 230 96 698 125
Shared Lane Traffic (%)
Lane Group Flow (vph) 260 564 0 145 453 176 89 1151 230 96 698 125
Turn Type pm+pt NA Perm NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 7 4 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 8 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 100 100 100 200 200 200 7.0 200 200
Minimum Split (s) 110 175 385 385 385 365 365 365 110 365 365
Total Split (s) 16.0 375 375 375 375 475 475 475 110 475 475
Total Split (%) 14.3% 33.5% 335% 335% 33.5% 424% 424% 424% 9.8% 42.4% 42.4%
Maximum Green (S) 120 300 300 300 300 400 400 400 7.0 400 400
Yellow Time (s) 3.0 45 45 45 45 5.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 1.0 3.0 3.0 3.0 3.0 25 25 25 1.0 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 6.0 6.0 6.0 3.0 6.0 6.0
Recall Mode None  None None None None Min Min Min  None Min Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 240 240 240 220 220 220 220 220
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 486  45.1 290 290 290 400 400 400 545 510 510
Actuated g/C Ratio 044 041 026 026 026 036 036 036 049 046 046
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Lanes, Volumes, Timings

220: Bathurst Street & 18th Sideroad/St.

John's Sideroad

PM peak hour
2023 total future

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 093 0.74 093 094 034 036 08 033 056 044 015
Control Delay 63.2 347 971  69.7 131 317 439 98 290 217 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.2 347 971 697 131 317 439 98 290 217 3.6
LOS E C F E B C D A C C A
Approach Delay 43.7 61.9 37.8 20.0

Approach LOS D E D B

Queue Length 50th (m) 383 106.6 323 1014 91 150 1310 106 117 564 0.0
Queue Length 95th (m) #89.1 150.0 #723 #1629 277 302 #1721 291 224 727 104
Internal Link Dist (m) 105.9 1734.6 427.2 770.7

Turn Bay Length (m) 30.0 50.0 500 60.0 60.0  60.0 60.0
Base Capacity (vph) 280 782 162 497 526 249 1289 704 172 1571 810
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 093 0.72 090 091 033 036 08 033 056 044 0.15

Intersection Summary

Area Type: Other
Cycle Length: 112

Actuated Cycle Length: 111.1

Natural Cycle: 100

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.94

Intersection Signal Delay: 39.6
Intersection Capacity Utilization 97.3%
Analysis Period (min) 15

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

Queue shown is maximum after two cycles.

Intersection LOS: D
ICU Level of Service F

Splits and Phases:  220: Bathurst Street & 18th Sideroad/St. John's Sideroad

lE’iE
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HCM Unsignalized Intersection Capacity Analysis
330: Willow Farm Lane/Collector Road & St. John's Sideroad

PM peak hour
2023 total future

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 'l b 4 'l s b Ts
Traffic Volume (veh/h) 57 722 6 60 845 71 5 3 46 40 1 18
Future Volume (Veh/h) 57 722 6 60 845 71 5 3 46 40 1 18
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 089 08 08 08 08 089 08 08 089 08 089 089
Hourly flow rate (vph) 64 811 7 67 949 80 6 3 52 45 1 20
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1029 818 2042 2102 811 2076 2029 949
vCl, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1029 818 2042 2102 811 2076 2029 949
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (5) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
p0 queue free % 91 92 82 93 86 0 98 94
cM capacity (veh/h) 683 819 34 44 383 29 48 319
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1 SB2
Volume Total 64 811 7 67 949 80 61 45 21
Volume Left 64 0 0 67 0 0 6 45 0
Volume Right 0 0 7 0 0 80 52 0 20
cSH 683 1700 1700 819 1700 1700 160 29 252
Volume to Capacity 009 048 000 008 056 005 038 158 0.08
Queue Length 95th (m) 2.5 0.0 0.0 2.1 0.0 0.0 131 421 2.2
Control Delay (s) 10.8 0.0 0.0 9.8 0.0 0.0 408 5876 20.6
Lane LOS B A E F C
Approach Delay (s) 0.8 0.6 40.8 407.2
Approach LOS E F
Intersection Summary
Average Delay 14.6
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

PM peak hour
2028 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI b 4 'l LI 'l LI 'l
Traffic Volume (vph) 207 565 111 269 707 742 176 927 283 350 663 163
Future Volume (vph) 207 565 111 269 707 742 176 927 283 350 663 163
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.2 3.6 3.7 3.2 3.6 3.7 3.0 34 4.0 3.0 3.7 3.3
Storage Length (m) 65.0 500 70.0 0.0 350 100.0 115.0 230.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 *.75 095 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 1.00 1.00 098 1.00 099 1.00 0.97
Frt 0.975 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1725 2726 0 1708 1831 1633 1685 3461 1670 *2068 3544 1516
Flt Permitted 0.100 0.153 0.386 0.107
Satd. Flow (perm) 182 2726 0 275 1831 1608 682 3461 1648 186 3544 1470
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 289 228 172
Link Speed (k/h) 60 60 60 60
Link Distance (m) 448.3 341.9 505.9 608.7
Travel Time (S) 26.9 20.5 304 36.5
Confl. Peds. (#/hr) 2 3 3 2 5 1 1 5
Confl. Bikes (#/hr) 2 1
Peak Hour Factor 095 095 095 095 09 095 095 095 095 095 095 095
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 2% 1% 2% 3% 3%
Adj. Flow (vph) 218 595 117 283 744 781 185 976 298 368 698 172
Shared Lane Traffic (%)
Lane Group Flow (vph) 218 712 0 283 744 781 185 976 298 368 698 172
Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 3 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 70 100 100 320 320 320 70 320 320
Minimum Split (s) 11.0 450 110 450 450 395 395 395 110 395 395
Total Split (s) 13.0  48.0 130 480 480 410 410 410 180 590 59.0
Total Split (%) 10.8% 40.0% 10.8% 40.0% 40.0% 34.2% 342% 342% 15.0% 49.2% 49.2%
Maximum Green (S) 9.0 400 90 400 400 335 335 335 140 515 515
Yellow Time (s) 3.0 4.5 3.0 4.5 4.5 4.5 4.5 4.5 3.0 4.5 4.5
All-Red Time (s) 1.0 35 1.0 35 35 3.0 3.0 3.0 1.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 8.0 4.0 8.0 8.0 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes 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 3.0 3.0 3.0
Recall Mode None  None None None None C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 30.0 300 300 250 250 250 250 250
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5
Act Effct Green (s) 53.0 400 530 400 400 335 335 335 550 515 515
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Lanes, Volumes, Timings

210: Yonge Street & St. John's Sideroad

PM peak hour
2028 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 044 033 044 033 033 028 028 028 046 043 043
v/c Ratio 111 078 124 119 107 097 101 048 121 046 024
Control Delay 1250 421 1641 1358 797 1029 747 119 1530 256 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1250 421 1641 1358 797 1029 747 119 1530 256 3.9
LOS F D F F E F E B F C A
Approach Delay 61.5 116.0 65.5 60.4
Approach LOS E F E E
Queue Length 50th (m) ~443 1032 ~60.5 ~2220 ~164.0 454 ~1298 131 -~948 635 0.0
Queue Length 95th (m) #95.7 1345 #1177 #2979 #2422 #938 #1758 39.0 #1572 80.7 132
Internal Link Dist (m) 424.3 317.9 481.9 584.7
Turn Bay Length (m) 65.0 70.0 35.0 100.0 115.0 230.0
Base Capacity (vph) 196 918 228 627 728 190 966 624 304 1520 729
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 111 0.78 124 119 107 097 101 048 121 046 024
Intersection Summary
Area Type: Other

Cycle Length: 120
Actuated Cycle Length: 120

Offset: 39 (33%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 130

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.24
Intersection Signal Delay: 80.4

Intersection Capacity Utilization 124.5%

Analysis Period (min) 15
*  User Entered Value

Intersection LOS: F
ICU Level of Service H

~ Volume exceeds capacity, queue is theoretically infinite.

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:

210: Yonge Street & St. John's Sideroad
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Lanes, Volumes, Timings
220: Bathurst Street & 18th Sideroad/St. John's Sideroad

PM peak hour
2028 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b Ts b 4 'l LI 'l LI 'l
Traffic Volume (vph) 265 532 35 157 481 189 95 1210 231 97 690 130
Future Volume (vph) 265 532 35 157 481 189 95 1210 231 97 690 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.0 35 3.7 3.2 3.7 4.0 31 3.3 3.7
Storage Length (m) 30.0 0.0 50.0 500 60.0 60.0  60.0 60.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 100 100 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 0.99
Frt 0.991 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 1884 0 1636 1842 1633 1708 3579 1670 1655 3421 1617
Flt Permitted 0.118 0.314 0.378 0.091
Satd. Flow (perm) 224 1884 0 541 1842 1612 679 3579 1670 159 3421 1617
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 125 154 135
Link Speed (k/h) 60 60 70 70
Link Distance (m) 129.9 1758.6 451.2 794.7
Travel Time (S) 7.8 105.5 23.2 40.9
Confl. Bikes (#/hr) 1
Peak Hour Factor 09 09% 09% 09% 09% 09% 09% 09% 09% 09% 09% 09
Heavy Vehicles (%) 1% 1% 2% 3% 2% 0% 1% 2% 1% 3% 2% 1%
Adj. Flow (vph) 276 554 36 164 501 197 99 1260 241 101 719 135
Shared Lane Traffic (%)
Lane Group Flow (vph) 276 590 0 164 501 197 99 1260 241 101 719 135
Turn Type pm+pt NA Perm NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 7 4 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 8 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 100 100 100 200 200 200 7.0 200 200
Minimum Split (s) 110 175 385 385 385 365 365 365 110 365 365
Total Split (s) 16.0 375 375 375 375 475 475 475 110 475 475
Total Split (%) 14.3% 33.5% 335% 335% 33.5% 424% 424% 424% 9.8% 42.4% 42.4%
Maximum Green (S) 120 300 300 300 300 400 400 400 7.0 400 400
Yellow Time (s) 3.0 45 45 45 45 5.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 1.0 3.0 3.0 3.0 3.0 25 25 25 1.0 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 6.0 6.0 6.0 3.0 6.0 6.0
Recall Mode None  None None None None Min Min Min  None Min Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 240 240 240 220 220 220 220 220
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 495  46.0 300 300 300 400 400 400 545 510 510
Actuated g/C Ratio 044 041 027 027 027 036 036 036 049 046 046
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Lanes, Volumes, Timings

220: Bathurst Street & 18th Sideroad/St. John's Sideroad

PM peak hour
2028 total future

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 103 0.76 114 102 038 041 099 035 059 046 0.17
Control Delay 909 358 1563 8.0 151 335 582 112 315 223 35
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 909 358 1563 8.0 151 335 582 112 315 223 35
LOS F D F F B C E B C C A
Approach Delay 53.3 83.2 49.6 20.6
Approach LOS D F D C
Queue Length 50th (m) ~49.4 1137 ~440 ~1187 127 17.0 1502 135 123 585 0.0
Queue Length 95th (m) #1042 159.7 #87.7 #1884 331 341 #2004 332 #268 753 108
Internal Link Dist (m) 105.9 1734.6 427.2 770.7
Turn Bay Length (m) 30.0 50.0 500 60.0 60.0  60.0 60.0
Base Capacity (vph) 268 776 144 493 523 242 1278 695 170 1557 809
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 076 114 102 038 041 099 035 059 046 017
Intersection Summary
Area Type: Other

Cycle Length: 112

Actuated Cycle Length: 112

Natural Cycle: 120

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.14

Intersection Signal De

Intersection Capacity Utilization 100.2%

lay: 50.6

Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.

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:

Intersection LOS: D
ICU Level of Service G

220: Bathurst Street & 18th Sideroad/St. John's Sideroad

lE’iE

—Ppy
[ ]
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HCM Unsignalized Intersection Capacity Analysis
330: Willow Farm Lane/Collector Road & St. John's Sideroad

PM peak hour
2028 total future

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 'l b 4 'l s b Ts
Traffic Volume (veh/h) 57 762 6 60 915 71 5 3 46 3 3 43
Future Volume (Veh/h) 57 762 6 60 915 71 5 3 46 75 3 43
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 089 08 08 089 08 08 08 089 08 08 089 0.9
Hourly flow rate (vph) 64 856 7 67 1028 80 6 3 52 84 3 48
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1108 863 2196 2226 856 2200 2153 1028
vCl, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1108 863 2196 2226 856 2200 2153 1028
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage ()
tF (5) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
p0 queue free % 90 91 73 92 86 0 92 83
cM capacity (veh/h) 638 788 22 36 360 23 40 287
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1 SB2
Volume Total 64 856 7 67 1028 80 61 84 51
Volume Left 64 0 0 67 0 0 6 84 0
Volume Right 0 0 7 0 0 80 52 0 48
cSH 638 1700 1700 788 1700 1700 123 23 210
Volume to Capacity 010 050 000 009 060 005 050 372 024
Queue Length 95th (m) 2.7 0.0 0.0 2.2 0.0 0.0 183 Err 7.3
Control Delay (s) 113 0.0 0.0 100 0.0 0.0 60.3 Er 275
Lane LOS B A F F D
Approach Delay (s) 0.8 0.6 60.3 6232.0
Approach LOS F F
Intersection Summary
Average Delay 368.3
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

AM peak hour

2023 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI b 4 'l LI 'l LI 'l
Traffic Volume (vph) 134 708 193 183 479 281 89 497 248 538 754 180
Future Volume (vph) 134 708 193 183 479 281 89 497 248 538 754 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.2 3.6 3.7 3.2 3.6 3.7 3.0 34 4.0 3.0 3.7 3.3
Storage Length (m) 80.0 900 700 0.0 350 100.0 115.0 230.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 *.85 095 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 1.00 1.00 1.00 0.98
Frt 0.968 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1612 3056 0 1708 1845 1512 1652 3330 1670 *2068 3444 1516
Flt Permitted 0.154 0.093 0.334 0.201
Satd. Flow (perm) 261 3056 0 167 1845 1512 580 3330 1670 343 3444 1490
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 23 267 139 202
Link Speed (k/h) 60 60 60 60
Link Distance (m) 448.3 341.9 505.9 608.7
Travel Time (S) 26.9 20.5 304 36.5
Confl. Peds. (#/hr) 2 2 4 4
Peak Hour Factor 089 08 08 08 08 08 08 08 08 08 08 089
Heavy Vehicles (%) 7% 2% 2% 1% 3% 8% 2% 6% 1% 4% 6% 3%
Adj. Flow (vph) 151 796 217 206 538 316 100 558 279 604 847 202
Shared Lane Traffic (%)
Lane Group Flow (vph) 151 1013 0 206 538 316 100 558 279 604 847 202
Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 3 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 70 100 100 250 250 250 7.0 320 320
Minimum Split (s) 11.0 450 110 450 450 395 395 395 110 395 395
Total Split (s) 11.0 500 120 510 510 340 340 340 340 680 680
Total Split (%) 8.5% 38.5% 92% 39.2% 39.2% 26.2% 262% 26.2% 26.2% 52.3% 52.3%
Maximum Green (S) 7.0 420 80 430 430 265 265 265 300 605 605
Yellow Time (s) 3.0 45 3.0 45 45 45 45 45 3.0 45 45
All-Red Time (s) 1.0 35 1.0 35 35 3.0 3.0 3.0 1.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 8.0 4.0 8.0 8.0 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes 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 3.0 3.0 3.0
Recall Mode None  None None None None C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 30.0 300 300 250 250 250 250 25.0
Pedestrian Calls (#/hr) 0 0 0 5 5 5 5 5
Act Effct Green (s) 530 420 550 430 430 265 265 265 640 605 605
Actuated g/C Ratio 041 032 042 033 033 020 020 020 049 047 047
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Lanes, Volumes, Timings

210: Yonge Street & St. John's Sideroad

AM peak hour
2023 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 084 1.01 125 083 047 08 082 062 107 053 025
Control Delay 57.7 670 178.7 585 88 1004 607 298 904 16.0 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.7 670 178.7 585 88 1004 607 298 904 16.0 1.0
LOS E E F E A F E C F B A
Approach Delay 65.8 67.0 55.7 41.3
Approach LOS E E E D
Queue Length 50th (m) 241 ~169.2 ~52.0 136.8 9.1 262 764 342 -~1487 435 0.3
Queue Length 95th (m) m#41.3 #211.1 #102.0 #197.7 327 #599 97.1  64.3m#209.7 m499 mO0.7
Internal Link Dist (m) 424.3 317.9 481.9 584.7
Turn Bay Length (m) 80.0 70.0 35.0 100.0 115.0 230.0
Base Capacity (vph) 179 1002 165 610 678 118 678 451 566 1602 801
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 084 101 125 088 047 08 082 062 107 053 025
Intersection Summary
Area Type: Other

Cycle Length: 130
Actuated Cycle Length: 130

Offset: 35 (27%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 140

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.25
Intersection Signal Delay: 55.7

Intersection Capacity Utilization 106.5%

Analysis Period (min) 15
* User Entered Value

Intersection LOS: E
ICU Level of Service G

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

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

Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:

210: Yonge Street & St. John's Sideroad
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Lanes, Volumes, Timings
220: Bathurst Street & 18th Sideroad/St. John's Sideroad

AM peak hour
2023 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b Ts b 4 'l LI 'l LI 'l
Traffic Volume (vph) 90 432 50 173 474 50 50 600 76 161 1100 280
Future Volume (vph) 90 432 50 173 474 50 50 600 76 161 1100 280
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.0 35 3.7 3.2 3.7 4.0 31 3.3 3.7
Storage Length (m) 30.0 0.0 50.0 500 60.0 60.0  60.0 60.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 100 100 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 1.00
Frt 0.984 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1738 1819 0 1668 1807 1601 1675 3510 1622 1688 3388 1617
Flt Permitted 0.434 0.158 0.161 0.269
Satd. Flow (perm) 794 1819 0 277 1807 1601 284 3510 1622 478 3383 1617
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 6 87 127 240
Link Speed (k/h) 60 60 70 70
Link Distance (m) 129.9 1758.6 451.2 794.7
Travel Time (S) 7.8 105.5 23.2 40.9
Confl. Bikes (#/hr) 1
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 09
Heavy Vehicles (%) 5% 4% 2% 1% 4% 2% 3% 4% 4% 1% 3% 1%
Adj. Flow (vph) 95 455 58 182 499 58 58 632 80 169 1158 295
Shared Lane Traffic (%)
Lane Group Flow (vph) 95 508 0 182 499 58 58 632 80 169 1158 295
Turn Type Perm NA pm+pt NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 4 3 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 4 4 3 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 100 100 70 100 100 200 200 200 7.0 200 200
Minimum Split (s) 175 175 110 385 385 365 365 365 110 365 365
Total Split (s) 425 425 11.0 425 425 425 425 425 110 425 425
Total Split (%) 39.7% 39.7% 10.3% 39.7% 39.7% 39.7% 39.7% 39.7% 10.3% 39.7% 39.7%
Maximum Green (S) 350 350 70 350 350 350 30 350 70 350 350
Yellow Time (s) 45 45 3.0 45 45 5.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 3.0 3.0 1.0 3.0 3.0 25 25 25 1.0 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.5 7.5 4.0 7.5 7.5 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lag Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 6.0 6.0 6.0 3.0 6.0 6.0
Recall Mode None  None None None None Min Min Min  None Min Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 240 240 220 220 220 220 220
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 304 304 450 415 415 300 300 300 447 411 411
Actuated g/C Ratio 031 031 046 042 042 031 031 031 046 042 042
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Lanes, Volumes, Timings

220: Bathurst Street & 18th Sideroad/St.

John's Sideroad

AM peak hour
2023 total future (mitigated)

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 039 0.89 080 065 007 062 059 014 055 081 0.36
Control Delay 326 519 454 276 15 626 315 18 248 309 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 326 519 454 276 15 626 315 18 248 309 5.8
LOS C D D C A E C A C C A
Approach Delay 48.9 30.2 30.6 25.7

Approach LOS D C C c

Queue Length 50th (m) 152  98.0 222 802 0.0 95 59.1 00 213 1123 6.9
Queue Length 95th (m) 315 #160.5 #54.1 1215 29 #291 781 33 368 1418 241
Internal Link Dist (m) 105.9 1734.6 427.2 770.7

Turn Bay Length (m) 30.0 50.0 500 60.0 60.0  60.0 60.0
Base Capacity (vph) 287 662 228 859 807 102 1270 668 306 1612 895
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 033 0.77 080 058 007 052 050 012 055 072 033

Intersection Summary

Area Type: Other

Cycle Length: 107

Actuated Cycle Length: 97.8

Natural Cycle: 90

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.89

Intersection Signal Delay: 31.3
Intersection Capacity Utilization 105.4%
Analysis Period (min) 15

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

Queue shown is maximum after two cycles.

Intersection LOS: C
ICU Level of Service G

Splits and Phases:  220: Bathurst Street & 18th Sideroad/St. John's Sideroad
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Lanes, Volumes, Timings
330: Willow Farm Lane/Street "A" & St. John's Sideroad

AM peak hour
2023 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 'l b 4 'l s b Ts
Traffic Volume (vph) 47 890 3 20 666 61 1 4 65 80 4 47
Future Volume (vph) 47 890 3 20 666 61 1 4 65 80 4 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.0 3.7 3.7 34 3.3 3.3 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 15.0 150 300 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 0 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 100 100 100 100 100 1.00 100 100 100 1.00 1.00
Frt 0.850 0.850 0.874 0.861
Flt Protected 0.950 0.950 0.999 0.950
Satd. Flow (prot) 1685 1883 1633 1681 1801 1561 0 1647 0 1825 1654 0
Flt Permitted 0.306 0.162 0.996 0.709
Satd. Flow (perm) 543 1883 1633 287 1801 1561 0 1642 0 1362 1654 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 50 65 45 50
Link Speed (k/h) 60 60 40 50
Link Distance (m) 1758.6 448.3 1954 116.6
Travel Time (s) 105.5 26.9 17.6 8.4
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 0% 2% 0% 5% 2% 0% 0% 0% 2% 0% 0% 0%
Adj. Flow (vph) 50 947 3 21 709 65 1 4 69 85 4 50
Shared Lane Traffic (%)
Lane Group Flow (vph) 50 947 3 21 709 65 0 74 0 85 54 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 200 200 200 200 200 200 100 100 100 100
Minimum Split (s) 280 280 280 280 280 280 330 330 330 330
Total Split (s) 320 320 320 320 320 320 330 330 330 330
Total Split (%) 492% 49.2% 49.2% 49.2% 49.2% 49.2% 50.8% 50.8% 50.8% 50.8%
Maximum Green (S) 260 260 260 260 260 260 270 270 2710 270
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None  None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 150 150 150 150 150 150 200 20.0 200 200
Pedestrian Calls (#/hr) 0 0 0 0 0 0 5 5 5 5
Act Effct Green (s) 438 438 438 438 438 438 13.6 136 136
Actuated g/C Ratio 067 067 067 067 067 0.67 0.21 021 021
v/c Ratio 014 075 000 011 058 0.06 0.20 030 014
Control Delay 9.8 181 0.0 70 145 2.1 10.3 22.4 6.7
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Lanes, Volumes, Timings

330: Willow Farm Lane/Street "A" & St. John's Sideroad

AM peak hour
2023 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.8 181 0.0 70 145 2.1 10.3 22.4 6.7
LOS A B A A B A B C A
Approach Delay 17.6 13.3 10.3 16.3
Approach LOS B B B B
Queue Length 50th (m) 20 679 0.0 06 1381 0.7 3.2 9.9 0.5
Queue Length 95th (m) 117 #2212 0.0 m3.9m#2035 m5.5 8.9 14.6 6.0
Internal Link Dist (m) 1734.6 424.3 171.4 92.6
Turn Bay Length (m) 15.0 150 300
Base Capacity (vph) 366 1268 1116 193 1213 1072 708 565 716
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 014 075 000 011 058 0.06 0.10 015  0.08
Intersection Summary
Area Type: Other

Cycle Length: 65

Actuated Cycle Length: 65

Offset: 3 (5%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 15.6

Intersection Capacity Utilization 67.9%

Analysis Period (min) 15

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

m  Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: B
ICU Level of Service C

Splits and Phases:  330: Willow Farm Lane/Street "A" & St. John's Sideroad

¢B4
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

AM peak hour

2028 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI b 4 'l LI 'l LI 'l
Traffic Volume (vph) 154 824 238 179 567 291 116 501 250 573 782 212
Future Volume (vph) 154 824 238 179 567 291 116 501 250 573 782 212
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.2 3.6 3.7 3.2 3.6 3.7 3.0 34 4.0 3.0 3.7 3.3
Storage Length (m) 65.0 500 70.0 0.0 350 100.0 115.0 230.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 *.85 095 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 1.00 1.00 0.98
Frt 0.966 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1612 3049 0 1708 1845 1512 1652 3330 1670 *2068 3444 1516
Flt Permitted 0.089 0.087 0.273 0.197
Satd. Flow (perm) 151 3049 0 156 1845 1512 474 3330 1670 336 3444 1490
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 26 242 156 238
Link Speed (k/h) 60 60 60 60
Link Distance (m) 448.3 341.9 505.9 608.7
Travel Time (S) 26.9 20.5 304 36.5
Confl. Peds. (#/hr) 2 2 4 4
Peak Hour Factor 089 08 08 08 08 08 08 08 08 08 08 089
Heavy Vehicles (%) 7% 2% 2% 1% 3% 8% 2% 6% 1% 4% 6% 3%
Adj. Flow (vph) 173 926 267 201 637 327 130 563 281 644 879 238
Shared Lane Traffic (%)
Lane Group Flow (vph) 173 1193 0 201 637 327 130 563 281 644 879 238
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 3 8 8 1 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 70 100 100 70 250 25.0 7.0 320 320
Minimum Split (s) 11.0 450 110 450 450 110 395 395 110 395 395
Total Split (s) 13.0 530 140 540 540 11.0 340 340 290 520 520
Total Split (%) 10.0% 40.8% 10.8% 415% 415% 85% 26.2% 26.2% 22.3% 40.0% 40.0%
Maximum Green (S) 9.0 450 100 460 46.0 70 265 265 250 445 445
Yellow Time (s) 3.0 45 3.0 45 45 3.0 45 45 3.0 45 45
All-Red Time (s) 1.0 35 1.0 35 35 1.0 3.0 3.0 1.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 8.0 4.0 8.0 8.0 4.0 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes 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 3.0 3.0 3.0
Recall Mode None  None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 30.0 300 300 250 250 250 25.0
Pedestrian Calls (#/hr) 0 0 0 5 5 5 5
Act Effct Green (s) 580 450 60.0 460 460 370 265 265 59.0 445 445
Actuated g/C Ratio 045 0.35 046 035 035 028 020 020 045 034 034
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

AM peak hour
2028 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 103 111 105 098 047 066 083 061 133 075 0.36
Control Delay 1012 971 1104 718 110 427 612 265 1991 490 139
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1012 971 1104 718 110 427 612 265 1991 490 139
LOS F F F E B D E C F D B
Approach Delay 97.6 61.4 48.7 99.1
Approach LOS F E D F
Queue Length 50th (m) ~33.6 ~211.8 ~418 1687 156 204 772 301 ~2045 1005 111
Queue Length 95th (m) m#70.8 #258.5 #91.3 #2435 414 #354 #99.2  59.9m#267.0 m124.3 m26.4
Internal Link Dist (m) 424.3 317.9 481.9 584.7
Turn Bay Length (m) 65.0 70.0 35.0 100.0 115.0 230.0
Base Capacity (vph) 168 1072 191 652 691 198 678 464 485 1178 666
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 103 111 105 098 047 066 083 061 133 075 036
Intersection Summary
Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.33

Intersection Signal Delay: 81.1

Intersection Capacity Utilization 112.5%

Analysis Period (min) 15

* User Entered Value

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

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

m  Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: F
ICU Level of Service H

Splits and Phases:

210: Yonge Street & St. John's Sideroad
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Lanes, Volumes, Timings
220: Bathurst Street & 18th Sideroad/St. John's Sideroad

AM peak hour
2028 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b Ts b 4 'l LI 'l LI 'l
Traffic Volume (vph) 95 504 55 204 511 68 55 610 111 197 1205 300
Future Volume (vph) 95 504 55 204 511 68 55 610 111 197 1205 300
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.0 35 3.7 3.2 3.7 4.0 31 3.3 3.7
Storage Length (m) 30.0 0.0 50.0 500 60.0 60.0  60.0 60.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 100 100 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 1.00
Frt 0.985 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1738 1821 0 1668 1807 1601 1675 3510 1622 1688 3388 1617
Flt Permitted 0.397 0.091 0.099 0.273
Satd. Flow (perm) 726 1821 0 160 1807 1601 175 3510 1622 485 3383 1617
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 73 117 204
Link Speed (k/h) 60 60 70 70
Link Distance (m) 129.9 1758.6 451.2 794.7
Travel Time (S) 7.8 105.5 23.2 40.9
Confl. Bikes (#/hr) 1
Peak Hour Factor 095 09 09 09 09 09 09 09 09 09 09 09
Heavy Vehicles (%) 5% 4% 2% 1% 4% 2% 3% 4% 4% 1% 3% 1%
Adj. Flow (vph) 100 531 58 215 538 72 58 642 117 207 1268 316
Shared Lane Traffic (%)
Lane Group Flow (vph) 100 589 0 215 538 72 58 642 117 207 1268 316
Turn Type Perm NA pm+pt NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 4 3 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 4 4 3 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 100 100 70 100 100 200 200 200 7.0 200 200
Minimum Split (s) 175 175 110 385 385 365 365 365 110 365 365
Total Split (s) 475 475 16.0 475 475 525 525 525 110 525 525
Total Split (%) 37.4% 37.4% 12.6% 37.4% 374% 413% 413% 413% 8.7% 41.3% 41.3%
Maximum Green (S) 400  40.0 120 400 400 450 450 450 70 450 450
Yellow Time (s) 45 45 3.0 45 45 5.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 3.0 3.0 1.0 3.0 3.0 25 25 25 1.0 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.5 7.5 4.0 7.5 7.5 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lag Lag Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 6.0 6.0 6.0 3.0 6.0 6.0
Recall Mode None  None None None None Min Min Min  None Min Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 240 240 220 220 220 220 220
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 401 401 596 56.1 561 427 427 427 572 537 537
Actuated g/C Ratio 032 032 048 045 045 034 034 034 046 043 043
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Lanes, Volumes, Timings AM peak hour

220: Bathurst Street & 18th Sideroad/St. John's Sideroad 2028 total future (mitigated)
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 043  1.00 097 066 009 097 054 019 072 087 039
Control Delay 414  80.6 852 324 48 1519 348 56 379 400 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 414  80.6 852 324 48 1519 348 56 379 400 9.6
LOS D F F C A F C A D D A
Approach Delay 74.9 43.8 38.9 344

Approach LOS E D D C

Queue Length 50th (m) 209 ~1635 404 110.8 0.0 147 698 00 323 1541 174
Queue Length 95th (m) 39.7 #2314 #934 152.7 87 #449 838 131 #519 1863 396
Internal Link Dist (m) 105.9 1734.6 427.2 770.7

Turn Bay Length (m) 30.0 50.0 500 60.0 60.0  60.0 60.0
Base Capacity (vph) 232 587 221 811 759 63 1267 660 289 1521 839
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 043  1.00 097 066 009 092 051 018 072 083 0.38

Intersection Summary

Area Type: Other
Cycle Length: 127

Actuated Cycle Length: 124.8
Natural Cycle: 100

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.00

Intersection Signal Delay: 43.9 Intersection LOS: D
Intersection Capacity Utilization 113.2% ICU Level of Service H
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
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:  220: Bathurst Street & 18th Sideroad/St. John's Sideroad
l @2 ¥ o3 g4
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Lanes, Volumes, Timings
330: Willow Farm Lane/Street "A" & St. John's Sideroad

AM peak hour
2028 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 'l b 4 'l s b Ts
Traffic Volume (vph) 155 945 3 20 681 194 1 14 65 206 14 113
Future Volume (vph) 155 945 3 20 681 194 1 14 65 206 14 113
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.0 3.7 3.7 34 3.3 3.3 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 15.0 150 300 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 0 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 100 100 100 100 100 1.00 100 100 100 1.00 1.00
Frt 0.850 0.850 0.890 0.867
Flt Protected 0.950 0.950 0.999 0.950
Satd. Flow (prot) 1685 1883 1633 1681 1801 1561 0 1681 0 1825 1666 0
Flt Permitted 0.310 0.167 0.998 0.691
Satd. Flow (perm) 550 1883 1633 295 1801 1561 0 1679 0 1327 1666 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 206 69 120
Link Speed (k/h) 60 60 40 50
Link Distance (m) 1758.6 448.3 1954 116.6
Travel Time (s) 105.5 26.9 17.6 8.4
Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094
Heavy Vehicles (%) 0% 2% 0% 5% 2% 0% 0% 0% 2% 0% 0% 0%
Adj. Flow (vph) 165 1005 3 21 724 206 1 15 69 219 15 120
Shared Lane Traffic (%)
Lane Group Flow (vph) 165 1005 3 21 724 206 0 85 0 219 135 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 200 200 200 200 200 200 100 100 100 100
Minimum Split (s) 280 280 280 280 280 280 330 330 330 330
Total Split (s) 930 930 930 930 930 930 30 370 370 370
Total Split (%) 715% 715% 715% 715% 715% 715% 285% 28.5% 28.5% 28.5%
Maximum Green (s) 870 8.0 80 8.0 870 8.0 310 310 310 310
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None  None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 150 150 150 150 150 150 200 20.0 200 200
Pedestrian Calls (#/hr) 0 0 0 0 0 0 5 5 5 5
Act Effct Green (s) 927 927 927 927 927 927 25.3 253 253
Actuated g/C Ratio 071 071 071 071 071 071 0.19 019 0.19
v/c Ratio 042 075 000 010 056 0.18 0.22 085 032
Control Delay 128 171 0.0 5.6 5.9 0.6 14.0 781 112
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Lanes, Volumes, Timings
330: Willow Farm Lane/Street "A" & St. John's Sideroad

AM peak hour
2028 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 128 171 0.0 5.6 5.9 0.6 14.0 781 112
LOS B B A A A A B E B
Approach Delay 16.5 4.8 14.0 52.6
Approach LOS B A B D
Queue Length 50th (m) 16.9 154.4 0.0 09 319 0.0 35 57.0 33
Queue Length 95th (m) 372 2439 0.0 ml7 m517 m0.4 17.4 844  20.1
Internal Link Dist (m) 1734.6 424.3 171.4 92.6
Turn Bay Length (m) 15.0 150 300
Base Capacity (vph) 392 1343 1172 210 1284 1172 452 316 488
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 042 075 000 010 056 0.8 0.19 069 028
Intersection Summary
Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 31 (24%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85

Intersection Signal Delay: 17.0
Intersection Capacity Utilization 99.5%
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: B
ICU Level of Service F

Splits and Phases:  330: Willow Farm Lane/Street "A" & St. John's Sideroad

lEﬁq-
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

PM peak hour

2023 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI b 4 'l LI 'l LI 'l
Traffic Volume (vph) 191 526 91 259 652 697 171 889 271 340 648 153
Future Volume (vph) 191 526 91 259 652 697 171 889 271 340 648 153
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.2 3.6 3.7 3.2 3.6 3.7 3.0 34 4.0 3.0 3.7 3.3
Storage Length (m) 80.0 900 700 0.0 350 100.0 115.0 230.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 *.85 095 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 100 1.00 1.00 098 1.00 099 1.00 0.98
Frt 0.978 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1725 3099 0 1708 1831 1633 1685 3461 1670 *2068 3544 1516
Flt Permitted 0.108 0.207 0.392 0.107
Satd. Flow (perm) 196 3099 0 372 1881 1608 694 3461 1648 186 3544 1488
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 294 219 161
Link Speed (k/h) 60 60 60 60
Link Distance (m) 448.3 341.9 505.9 608.7
Travel Time (S) 26.9 20.5 304 36.5
Confl. Peds. (#/hr) 2 3 3 2 5 1 1 5
Confl. Bikes (#/hr) 2 1
Peak Hour Factor 095 095 095 095 09 095 095 095 095 095 095 095
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 2% 1% 2% 3% 3%
Adj. Flow (vph) 201 554 96 273 686 734 180 936 285 358 682 161
Shared Lane Traffic (%)
Lane Group Flow (vph) 201 650 0 273 686 734 180 936 285 358 682 161
Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 3 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 70 100 100 320 320 320 70 320 320
Minimum Split (s) 11.0 450 110 450 450 395 395 395 110 395 395
Total Split (s) 120 450 160 490 490 410 410 410 180 590 59.0
Total Split (%) 10.0% 37.5% 13.3% 40.8% 40.8% 34.2% 342% 342% 15.0% 49.2% 49.2%
Maximum Green (S) 80 370 120 410 410 335 335 335 140 515 515
Yellow Time (s) 3.0 4.5 3.0 4.5 4.5 4.5 4.5 4.5 3.0 4.5 4.5
All-Red Time (s) 1.0 35 1.0 35 35 3.0 3.0 3.0 1.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 8.0 4.0 8.0 8.0 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes 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 3.0 3.0 3.0
Recall Mode None  None None None None C-Max C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 30.0 300 300 250 250 250 250 250
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5
Act Effct Green (s) 490 370 570 410 410 335 335 335 550 515 515
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

PM peak hour
2023 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 041 031 048 034 034 028 028 028 046 043 043
v/c Ratio 111 067 088 107 099 093 097 046 118 045 022
Control Delay 1290 38.0 511 937 547 928 654 117 1408 254 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1290 38.0 511 937 547 928 654 117 1408 254 3.9
LOS F D D F D F E B F C A
Approach Delay 59.5 69.9 58.0 56.9
Approach LOS E E E E
Queue Length 50th (m) ~41.0 821 412 ~188.1 1242 435 1207 123 ~89.6 617 0.0
Queue Length 95th (m) #916 828 #83.6 #2624 #2119 #89.8 #1650 37.1 #1509 785 129
Internal Link Dist (m) 424.3 317.9 481.9 584.7
Turn Bay Length (m) 80.0 70.0 35.0 100.0 115.0 230.0
Base Capacity (vph) 181 965 310 642 742 193 966 617 304 1520 730
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 111 0.67 088 1.07 099 093 097 046 118 045 022
Intersection Summary
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 39 (33%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 130

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.18

Intersection Signal Delay: 61.9
Intersection Capacity Utilization 120.7%
Analysis Period (min) 15

Intersection LOS: E
ICU Level of Service H

* User Entered Value

~ Volume exceeds capacity, queue is theoretically infinite.

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:

210: Yonge Street & St. John's Sideroad
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Lanes, Volumes, Timings
220: Bathurst Street & 18th Sideroad/St. John's Sideroad

PM peak hour
2023 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b Ts b 4 'l LI 'l LI 'l
Traffic Volume (vph) 250 507 35 139 435 169 85 1105 221 92 670 120
Future Volume (vph) 250 507 35 139 435 169 85 1105 221 92 670 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.0 35 3.7 3.2 3.7 4.0 31 3.3 3.7
Storage Length (m) 30.0 0.0 50.0 500 60.0 60.0  60.0 60.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 100 100 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 0.99
Frt 0.990 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 1882 0 1636 1842 1633 1708 3579 1670 1655 3421 1617
Flt Permitted 0.173 0.337 0.386 0.090
Satd. Flow (perm) 329 1882 0 580 1842 1612 694 3579 1670 157 3421 1617
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 127 155 125
Link Speed (k/h) 60 60 70 70
Link Distance (m) 129.9 1758.6 451.2 794.7
Travel Time (S) 7.8 105.5 23.2 40.9
Confl. Bikes (#/hr) 1
Peak Hour Factor 09 09% 09% 09% 09% 09% 09% 09% 09% 09% 09% 09
Heavy Vehicles (%) 1% 1% 2% 3% 2% 0% 1% 2% 1% 3% 2% 1%
Adj. Flow (vph) 260 528 36 145 453 176 89 1151 230 96 698 125
Shared Lane Traffic (%)
Lane Group Flow (vph) 260 564 0 145 453 176 89 1151 230 96 698 125
Turn Type pm+pt NA Perm NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 7 4 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 8 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 100 100 100 200 200 200 7.0 200 200
Minimum Split (s) 110 175 385 385 385 365 365 365 110 365 365
Total Split (s) 140 425 425 425 425 475 475 475 110 475 475
Total Split (%) 12.2% 37.0% 37.0% 37.0% 37.0% 413% 413% 413% 9.6% 413% 41.3%
Maximum Green (S) 100  35.0 350 350 350 400 400 400 7.0 400 400
Yellow Time (s) 3.0 45 45 45 45 5.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 1.0 3.0 3.0 3.0 3.0 25 25 25 1.0 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 7.5 7.5 7.5 7.5 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 6.0 6.0 6.0 3.0 6.0 6.0
Recall Mode None  None None None None Min Min Min  None Min Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 240 240 240 220 220 220 220 220
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 487 452 311 311 311 403 403 403 523 488 488
Actuated g/C Ratio 045 041 029 029 029 037 037 037 048 045 045
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Lanes, Volumes, Timings

220: Bathurst Street & 18th Sideroad/St.

John's Sideroad

PM peak hour
2023 total future (mitigated)

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 092 0.72 088 08 032 035 087 032 056 046 0.16
Control Delay 60.4 330 839 550 116 324 418 108 300 225 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.4 330 839 550 116 324 418 108 300 225 3.9
LOS E C F D B C D B C C A
Approach Delay 41.7 50.5 36.4 20.7

Approach LOS D D D C

Queue Length 50th (m) 382 106.6 318 988 83 157 1370 120 124 595 0.0
Queue Length 95th (m) #82.1 1494 #70.0 #1499 258 314 #1804 315 #241 764 109
Internal Link Dist (m) 105.9 1734.6 427.2 770.7

Turn Bay Length (m) 30.0 50.0 500 60.0 60.0  60.0 60.0
Base Capacity (vph) 283 854 187 595 607 256 1322 714 172 1612 828
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 092 0.66 078 076 029 035 087 032 056 043 0.15

Intersection Summary

Area Type: Other
Cycle Length: 115

Actuated Cycle Length: 109.1

Natural Cycle: 100

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.92

Intersection Signal Delay: 36.6
Intersection Capacity Utilization 97.3%
Analysis Period (min) 15

Intersection LOS: D
ICU Level of Service F

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

Queue shown is maximum after two cycles.

Splits and Phases:  220: Bathurst Street & 18th Sideroad/St. John's Sideroad

lE’iE

Synchro 10 Report



Lanes, Volumes, Timings
330: Willow Farm Lane/Street "A" & St. John's Sideroad

PM peak hour
2023 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 'l b 4 'l s b Ts
Traffic Volume (vph) 57 722 6 60 845 71 5 3 46 40 1 18
Future Volume (vph) 57 722 6 60 845 71 5 3 46 40 1 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.0 3.7 3.7 34 3.3 3.3 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 15.0 150 300 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 0 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 100 100 100 100 100 1.00 100 100 100 1.00 1.00
Frt 0.850 0.850 0.885 0.857
Flt Protected 0.950 0.950 0.995 0.950
Satd. Flow (prot) 1685 1902 1633 1765 1818 1561 0 1692 0 1825 1646 0
Flt Permitted 0.250 0.310 0.970 0.788
Satd. Flow (perm) 443 1902 1633 576 1818 1561 0 1649 0 1514 1646 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 80 52 20
Link Speed (k/h) 60 60 40 50
Link Distance (m) 1758.6 448.3 1954 116.6
Travel Time (s) 105.5 26.9 17.6 8.4
Peak Hour Factor 089 08 089 08 08 08 08 08 08 08 089 089
Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 64 811 7 67 949 80 6 3 52 45 1 20
Shared Lane Traffic (%)
Lane Group Flow (vph) 64 811 7 67 949 80 0 61 0 45 21 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 200 200 200 200 200 200 100 100 100 100
Minimum Split (s) 280 280 280 280 280 280 330 330 330 330
Total Split (s) 870 870 870 870 870 870 330 330 330 330
Total Split (%) 725% T725% T725% T725% 725% T725% 27.5% 27.5% 27.5% 27.5%
Maximum Green (S) 810 810 810 8.0 8.0 8.0 270 270 2710 270
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None  None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 150 150 150 150 150 150 200 20.0 200 200
Pedestrian Calls (#/hr) 0 0 0 0 0 0 5 5 5 5
Act Effct Green (s) 989 989 989 989 989 989 135 135 135
Actuated g/C Ratio 082 08 08 08 08 082 0.11 011 011
v/c Ratio 018 052 001 014 063 0.06 0.26 026  0.10
Control Delay 5.8 6.8 0.0 1.9 6.2 0.2 17.3 50.2 180
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Lanes, Volumes, Timings
330: Willow Farm Lane/Street "A" & St. John's Sideroad

PM peak hour
2023 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.8 6.8 0.0 1.9 6.2 0.2 17.3 50.2 180
LOS A A A A A A B D B
Approach Delay 6.6 55 17.3 39.9
Approach LOS A A B D
Queue Length 50th (m) 27 504 0.0 05 101 0.0 2.1 10.7 0.2
Queue Length 95th (m) 122 1398 01 m32 m6l8 mo.1 13.1 19.1 6.9
Internal Link Dist (m) 1734.6 424.3 171.4 92.6
Turn Bay Length (m) 15.0 150 300
Base Capacity (vph) 365 1567 1350 474 1498 1300 411 340 385
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 018 052 001 014 063 0.06 0.15 013  0.05
Intersection Summary
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 83 (69%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63

Intersection Signal Delay: 7.4
Intersection Capacity Utilization 68.7%
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: A
ICU Level of Service C

Splits and Phases:  330: Willow Farm Lane/Street "A" & St. John's Sideroad
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

PM peak hour

2028 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI b 4 'l LI 'l LI 'l
Traffic Volume (vph) 207 565 111 269 707 742 176 927 283 350 663 163
Future Volume (vph) 207 565 111 269 707 742 176 927 283 350 663 163
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.2 3.6 3.7 3.2 3.6 3.7 3.0 34 4.0 3.0 3.7 3.3
Storage Length (m) 80.0 900 700 0.0 350 100.0 115.0 230.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 *.85 095 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 100 1.00 1.00 098 1.00 099 1.00 0.98
Frt 0.975 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1725 3090 0 1708 1831 1633 1685 3461 1670 *2068 3544 1516
Flt Permitted 0.108 0.170 0.275 0.107
Satd. Flow (perm) 196 3090 0 305 1881 1608 487 3461 1648 186 3544 1488
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 211 238 172
Link Speed (k/h) 60 60 60 60
Link Distance (m) 448.3 341.9 505.9 608.7
Travel Time (S) 26.9 20.5 304 36.5
Confl. Peds. (#/hr) 2 3 3 2 5 1 1 5
Confl. Bikes (#/hr) 2 1
Peak Hour Factor 095 095 095 095 09 095 095 095 095 095 095 095
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 2% 1% 2% 3% 3%
Adj. Flow (vph) 218 595 117 283 744 781 185 976 298 368 698 172
Shared Lane Traffic (%)
Lane Group Flow (vph) 218 712 0 283 744 781 185 976 298 368 698 172
Turn Type pm+pt NA pm+pt NA Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 1 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 3 8 8 1 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 70 100 100 7.0 320 320 70 320 320
Minimum Split (s) 11.0 450 110 450 450 110 395 395 110 395 395
Total Split (s) 120 450 170 500 500 130 410 410 170 450 450
Total Split (%) 10.0% 37.5% 142% 417% 41.7% 10.8% 342% 342% 142% 37.5% 37.5%
Maximum Green (S) 80 370 13.0 420 420 90 335 335 130 375 375
Yellow Time (s) 3.0 4.5 3.0 4.5 4.5 3.0 4.5 4.5 3.0 4.5 4.5
All-Red Time (s) 1.0 35 1.0 35 35 1.0 3.0 3.0 1.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 8.0 4.0 8.0 8.0 4.0 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes 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 3.0 3.0 3.0
Recall Mode None  None None None None None C-Max C-Max None C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 30.0 300 300 250 250 250 250
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5
Act Effct Green (s) 490 370 580 420 420 460 335 335 540 375 375
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Lanes, Volumes, Timings
210: Yonge Street & St. John's Sideroad

PM peak hour
2028 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Actuated g/C Ratio 041 031 048 035 035 038 028 028 045 031 031
v/c Ratio 120 074 095 113 112 067 101 047 128 063 0.30
Control Delay 1591  39.2 629 1136 986 354 747 109 1813 384 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1591  39.2 629 1136 986 354 747 109 1813 384 5.8
LOS F D E F F D E B F D A
Approach Delay 67.3 99.2 56.7 76.4
Approach LOS E F E E
Queue Length 50th (m) ~49.8 931 422 ~2140 ~186.5 277 ~1298 112 -~994 7717 0.0
Queue Length 95th (m) #101.8 1015 #95.3 #289.8 #2646 #44.4 #1758 365 #1618 988  16.1
Internal Link Dist (m) 424.3 317.9 481.9 584.7
Turn Bay Length (m) 80.0 70.0 35.0 100.0 115.0 230.0
Base Capacity (vph) 181 964 299 658 699 276 966 631 287 1107 583
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 120 0.74 095 113 112 067 101 047 128 063 0.30
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 39 (33%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.28
Intersection Signal Delay: 77.1 Intersection LOS: E
Intersection Capacity Utilization 114.3% ICU Level of Service H
Analysis Period (min) 15
* User Entered Value
~ Volume exceeds capacity, queue is theoretically infinite.
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:  210: Yonge Street & St. John's Sideroad
N\ o1 o2 (R ¥ o3 —p4
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Lanes, Volumes, Timings
220: Bathurst Street & 18th Sideroad/St. John's Sideroad

PM peak hour
2028 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b Ts b 4 'l LI 'l LI 'l
Traffic Volume (vph) 265 532 35 157 481 189 95 1210 231 97 690 130
Future Volume (vph) 265 532 35 157 481 189 95 1210 231 97 690 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.7 3.7 3.7 3.0 35 3.7 3.2 3.7 4.0 31 3.3 3.7
Storage Length (m) 30.0 0.0 50.0 500 60.0 60.0  60.0 60.0
Storage Lanes 1 0 1 1 1 1 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 100 100 100 100 100 1.00 095 100 100 095 100
Ped Bike Factor 0.99
Frt 0.991 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 1884 0 1636 1842 1633 1708 3579 1670 1655 3421 1617
Flt Permitted 0.103 0.115 0.378 0.082
Satd. Flow (perm) 196 1884 0 198 1842 1612 679 3579 1670 143 3421 1617
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 145 145 135
Link Speed (k/h) 60 60 70 70
Link Distance (m) 129.9 1758.6 451.2 794.7
Travel Time (S) 7.8 105.5 23.2 40.9
Confl. Bikes (#/hr) 1
Peak Hour Factor 09 09% 09% 09% 09% 09% 09% 09% 09% 09% 09% 09
Heavy Vehicles (%) 1% 1% 2% 3% 2% 0% 1% 2% 1% 3% 2% 1%
Adj. Flow (vph) 276 554 36 164 501 197 99 1260 241 101 719 135
Shared Lane Traffic (%)
Lane Group Flow (vph) 276 590 0 164 501 197 99 1260 241 101 719 135
Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 6 5 2
Permitted Phases 4 8 8 6 6 2 2
Detector Phase 7 4 3 8 8 6 6 6 5 2 2
Switch Phase
Minimum Initial (s) 7.0 100 70 100 100 200 200 200 7.0 200 200
Minimum Split (s) 110 175 110 385 385 365 365 365 110 365 365
Total Split (s) 18.0 425 120 425 425 525 525 525 110 525 525
Total Split (%) 14.5% 34.3% 9.7% 343% 34.3% 423% 423% 423% 89% 423% 42.3%
Maximum Green (S) 140  35.0 80 350 350 450 450 450 7.0 450 450
Yellow Time (s) 3.0 45 3.0 45 45 5.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 1.0 3.0 1.0 3.0 3.0 25 25 25 1.0 25 25
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 7.5 4.0 7.5 7.5 7.5 7.5 7.5 4.0 7.5 7.5
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 6.0 6.0 6.0 3.0 6.0 6.0
Recall Mode None  None None None None Min Min Min  None Min Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 240 240 220 220 220 220 220
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 56.2  40.7 462 347 347 450 450 450 595 560 56.0
Actuated g/C Ratio 045 033 037 028 028 036 036 036 048 045 045
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Lanes, Volumes, Timings PM peak hour

220: Bathurst Street & 18th Sideroad/St. John's Sideroad 2028 total future (mitigated)
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
v/c Ratio 102 095 098 097 035 040 097 034 066 046 0.17
Control Delay 915 665 940 775 125 356 574 127 402 247 3.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 915 665 940 775 125 356 574 127 402 247 3.7
LOS F E F E B D E B D C A
Approach Delay 74.5 65.8 49.3 234
Approach LOS E E D C
Queue Length 50th (m) ~55.0 146.2 25.7 1270 99 188 1661 166 140 66.0 0.0
Queue Length 95th (m) #1134 #2204 #72.6 #1969 300 36.3 #2158 376 #336 834 115
Internal Link Dist (m) 105.9 1734.6 427.2 770.7
Turn Bay Length (m) 30.0 50.0 500 60.0 60.0  60.0 60.0
Base Capacity (vph) 271 626 167 520 560 247 1301 699 153 1548 806
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.02 094 098 09 035 040 097 034 066 046 0.17
Intersection Summary
Area Type: Other

Cycle Length: 124

Actuated Cycle Length: 123.7
Natural Cycle: 120

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.02

Intersection Signal Delay: 51.9 Intersection LOS: D
Intersection Capacity Utilization 98.4% ICU Level of Service F
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
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:  220: Bathurst Street & 18th Sideroad/St. John's Sideroad
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Lanes, Volumes, Timings
330: Willow Farm Lane/Street "A" & St. John's Sideroad

PM peak hour
2028 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 'l b 4 'l s b Ts
Traffic Volume (vph) 57 762 6 60 915 71 5 3 46 75 3 43
Future Volume (vph) 57 762 6 60 915 71 5 3 46 75 3 43
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (m) 3.0 3.7 3.7 34 3.3 3.3 3.7 3.7 3.7 3.7 3.7 3.7
Storage Length (m) 15.0 150 300 0.0 0.0 0.0 0.0 0.0
Storage Lanes 1 1 1 1 0 0 1 0
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 100 100 100 100 100 100 1.00 100 100 100 1.00 1.00
Frt 0.850 0.850 0.885 0.859
Flt Protected 0.950 0.950 0.995 0.950
Satd. Flow (prot) 1685 1902 1633 1765 1818 1561 0 1692 0 1825 1650 0
Flt Permitted 0.211 0.286 0.968 0.786
Satd. Flow (perm) 374 1902 1633 531 1818 1561 0 1646 0 1510 1650 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 27 79 52 48
Link Speed (k/h) 60 60 40 50
Link Distance (m) 1758.6 448.3 1954 116.6
Travel Time (s) 105.5 26.9 17.6 8.4
Peak Hour Factor 089 08 089 08 08 08 08 08 08 08 089 089
Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Adj. Flow (vph) 64 856 7 67 1028 80 6 3 52 84 3 48
Shared Lane Traffic (%)
Lane Group Flow (vph) 64 856 7 67 1028 80 0 61 0 84 51 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm NA
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 2 2 2 6 6 6 8 8 4 4
Switch Phase
Minimum Initial (s) 200 200 200 200 200 200 100 100 100 100
Minimum Split (s) 280 280 280 280 280 280 330 330 330 330
Total Split (s) 870 870 870 8.0 8.0 8.0 330 330 330 330
Total Split (%) 725% T725% T725% T725% 725% T725% 27.5% 27.5% 27.5% 27.5%
Maximum Green (S) 810 810 810 8.0 8.0 8.0 270 270 2710 270
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None  None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 150 150 150 150 150 150 200 20.0 200 200
Pedestrian Calls (#/hr) 0 0 0 0 0 0 5 5 5 5
Act Effct Green (s) 977 977 977 977 917 977 14.7 147 147
Actuated g/C Ratio 081 08 081 08L 081 081 0.12 012 012
v/c Ratio 021 055 001 016 0.69 0.06 0.25 046  0.21
Control Delay 6.9 7.7 0.0 34 111 0.7 16.5 55.2 147
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Lanes, Volumes, Timings
330: Willow Farm Lane/Street "A" & St. John's Sideroad

PM peak hour
2028 total future (mitigated)

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 6.9 7.7 0.0 34 111 0.7 16.5 55.2 147
LOS A A A A B A B E B
Approach Delay 7.6 10.0 16.5 39.9
Approach LOS A A B D
Queue Length 50th (m) 31 627 0.0 24 674 0.3 2.1 20.2 0.7
Queue Length 95th (m) 132 1539 01 m42 m763 m0.2 13.1 320 108
Internal Link Dist (m) 1734.6 424.3 171.4 92.6
Turn Bay Length (m) 15.0 150 300
Base Capacity (vph) 304 1549 1335 432 1480 1286 410 339 408
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 021 055 001 016 069 0.06 0.15 025 013
Intersection Summary
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 82 (68%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69

Intersection Signal Delay: 11.0
Intersection Capacity Utilization 70.7%
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Intersection LOS: B
ICU Level of Service C

Splits and Phases:  330: Willow Farm Lane/Street "A" & St. John's Sideroad
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