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Executive Summary

Asurza Engineers Ltd. was retained to undertake a traffic impact study in
order to review, assess, and determine any traffic impact the proposed
development may generate on the adjacent roads and intersections.

The subject site is located adjacent to Highway 62 in Northern Belleville,
bounded between a recent subdivision on the west and surrounded by an
established commercial area. Currently a vacant land of approx. 8 hectares,
the development is planned to include single family attached & detached
houses, low-rise multifamily housing, and a low-rise residential building with
ground-floor commercial space.

It should be noted that the proposed land uses in this report are as defined in
the Trip Generation Manual, a publication by the Institute of Transportation
Engineers (not the city’s zoning by-law).

Traffic movement counts undertaken on May 10, 2022, were provided by
MTO for the intersections of Hwy 62 at Farnham Rd, Roy Blvd, and Maitland
Dr. A growth rate of 1.5% was used to project the counts to 2024. A video-
based count was performed by Asurza Engineers on January 18, 2024, to gain
data for Sidney St / Kempton Ave. In addition, the traffic signal timings at Hwy
62 / Farnham Rd and Hwy 62 / Maitland Dr were provided by MTO.

An intersection capacity analysis was undertaken for all relevant scenarios
within the Synchro 11 software, based on the Highway Capacity Manual
(HCM) methodology.

For the existing conditions (2024), results show that the intersections are
currently operating with acceptable control delays during peak hours. Almost
all movements have an LOS “C” or better, and all movements are showing v/c
ratios well below 0.85.



In order to establish base conditions for the comparison and evaluation of
future scenarios, a 1.5% growth rate was used to project the traffic volumes
throughout the study years.

Also, to maintain accuracy in the analysis, the ongoing build-out of the nearby
“Settler’s Ridge East Phase 2” subdivision should be accounted for. As of the
date of this report, the subdivision has finished its Phase 1 build-out;
therefore, the new trips resulting from Phase 2 (36 single detached and 31
townhome units) have been estimated and distributed to the Sidney St /
Kempton Ave intersection.

The results show that, without the proposed development, delays will
moderately increase over time as expected. Throughout the study years, all
movements will continue to operate with acceptable levels of service.

The estimation of trips generated by the proposed development were derived
from the Trip Generation Manual, 11% Edition. The proposed development is
estimated to generate 112 and 137 new trips during the AM and PM peak
hours, respectively. The vast majority of new trips generated are assumed to
be entering/exiting the development using Hwy 62 / Roy Blvd and are
distributed according to the existing traffic patterns.

The future total traffic volumes are obtained by adding the background traffic
volumes to the total new traffic volumes generated by the proposed
development.

The results show that, including the proposed development, the delays and
LOS for all movements remain basically the same as the background scenario.
The most critical movements are expected to be the westbound-left and
southbound-thru movements at Highway 62 / Maitland Dr, which both show
LOS “D” by 2032 regardless of the proposed development. Also, the v/c ratio
for all movements will remain well below 0.85 throughout the study years.

From the traffic point of view, it is concluded that the proposed residential
development can occur without any impacts to traffic operations.
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Proposed Residential Subdivision with Commercial
Traffic Impact Study — March 18, 2024

1 Introduction

1.1 Overview

Asurza Engineers Ltd. was retained by the proponent to undertake a traffic
impact study for the proposed residential subdivision near Highway 62 in
Belleville, Ontario. Since the development is located within the jurisdiction of
the Ministry of Transportation, Ontario (MTO), the report was prepared for
the review and approval by the City and the MTO to permit the proposed
development.

1.2 Objectives

The purpose of this study is to determine any traffic impact the proposed
development may generate on the adjacent roadways and adjacent
intersections, as well as to identify the required improvements to maintain
acceptable operational levels on the roadways within the study area.

The general scope of this study includes the following key elements:

* Establish baseline traffic conditions for the study area.

» Estimate the traffic growth for future planning horizons.

* Estimate the traffic generated by the proposed development.

* Estimate the total future traffic and identify impacts within the study area.
* Provide recommendations to address any deficiencies, if identified.

To achieve these objectives, the traffic study makes use of accepted
methodologies and procedures including informational reports, publications
from recognized institutions, recommended best practice manuals and MTO
general guidelines for preparation of traffic impact studies.

A Asurza Engineers Ltd. | Project N2 2317 - 23 Page 1



Proposed Residential Subdivision with Commercial
Traffic Impact Study — March 18, 2024

2 Existing Conditions
2.1 Study Area

According to the 2021 census, Belleville has a population of approximately
55,071 permanent residents and is located approximately 170 km east of
Toronto, Ontario.

The study area is located in the northern end of the city’s urban boundaries,
past Highway 401 and in proximity to Highway 62. See Exhibit 1.

34/ A 1
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Exhibit 1: Study Area.
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Proposed Residential Subdivision with Commercial
Traffic Impact Study — March 18, 2024

2.2 The Site

The subject site is located between an established commercial area and a
recently built-out residential subdivision on the west. Both will serve as the
entry points for vehicles arriving to/leaving from the site via Hwy 62 and
Sidney St (Regional Rd 30). See Exhibit 2.

o
- ©

>
2
£ :
: A i

o i

M
The . _
Site Roy Bivd

-.

Sidney St

Exhibit 2: The Site.

The site is currently a vacant land of approximately 8 hectares. At its
completion, the development is planned to include single family attached and
detached houses, low-rise multifamily housing, and a low-rise residential
building with ground-floor commercial space. See Appendix A — Preliminary
Concept Plan and Draft Plan of Subdivision for further details.
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Proposed Residential Subdivision with Commercial
Traffic Impact Study — March 18, 2024

2.3 Existing Roadway Network

The following roads are part of the study area:

Highway 62, known locally as North Front Street, is a five lane north-south
arterial roadway (two lanes in each direction, and a central two-way left turn
lane). Within the study area, Hwy 62 presents a rural cross section, utilizing
granular shoulders, ditches, and culverts for water drainage. Hwy 62 provides
driveway access to various commercial land uses near the subject site. From
the north, Hwy 62 has a posted speed limit of 80 km/h, before transitioning
to 70 km/h approx. 750 metres south of Farnham Rd, and to 60 km/h approx.
200 metres north of Maitland Dr.

Maitland Drive is a two lane (one lane in each direction) east-west roadway,
providing access to residences and also serving an industrial park. This road
intersects with Hwy 62 to form a 4-leg intersection controlled by traffic
signals. Within the study area, Maitland Dr presents a rural cross section, and
a posted speed of 50 km/h has been identified.

Farnham Road is a two lane (one lane in each direction) roadway. Within the
study area, this road shows a rural cross section, intersecting with Hwy 62 to
form a 4-leg intersection controlled by traffic signals. Posted speeds of 60
km/h and 50 km/h have been noted on west leg and the east leg of the
intersection, respectively.

Roy Boulevard is a short dead-end road acting as a driveway for a few
businesses and car dealerships. No posted speed was identified for Roy Blvd;
therefore, 50 km/h is adopted in accordance with the Ontario Highway Traffic
Act.

Sidney Street North is a two lane (one lane in each direction) roadway that
provides vehicles with an alternative north/south travel route parallel to Hwy
62. Within the study area, Sidney St N presents a rural cross section, and a
posted speed of 60 km/h has been identified. Kempton Ave intersects Sidney
St N to form a “T”-type intersection with a stop sign on Kempton Ave.

Kempton Avenue is a two lane (one lane in each direction) short local road,
providing residents with access to their driveways, as well as access to other
roads within the subdivision. No posted speed was identified for Kempton
Ave; therefore, 50 km/h is adopted.

A Asurza Engineers Ltd. | Project N2 2317 - 23 Page 4




Proposed Residential Subdivision with Commercial
Traffic Impact Study — March 18, 2024

2.4 Traffic Data

Traffic movement counts undertaken on May 10, 2022, were provided by
MTO for the intersections of Hwy 62 at Farnham Rd, Roy Blvd, and Maitland
Dr. A growth rate of 1.5% was used to project the counts to 2024. A video-
based count was performed by Asurza Engineers on January 18, 2024, to gain
data for Sidney St / Kempton Ave. See Appendix B — Traffic Data.

In addition, the traffic signal timings at Hwy 62 / Farnham Rd and Hwy 62 /
Maitland Dr were provided by MTO. See Appendix C— Existing Signal Timings.

The existing lane configuration at the subject intersections are shown in
Exhibit 3, and the existing 2024 traffic volumes for the AM and PM peak hours
are shown in Exhibits 4 and 5.
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Existing Lane Configuration
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Exhibit 3: Existing Lane Configuration at Intersections.
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Existing AM Peak Hour Volumes, 2024
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Exhibit 4: Existing AM Peak Hour Volumes, 2024.
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Existing PM Peak Hour Volumes, 2024
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Exhibit 5: Existing PM Peak Hour Volumes, 2024.

A Asurza Engineers Ltd. | Project N2 2317 - 23 Page 8



Proposed Residential Subdivision with Commercial
Traffic Impact Study — March 18, 2024

2.5 Existing Traffic Operations

Intersection level of service (LOS) is a recognized method of qualifying the
efficiency of traffic flow at intersections. The assigned LOS is determined on
the delay caused by the control system experienced by individual vehicles
executing the various movements. The delay is related to the number of
vehicles desiring to make a particular movement, compared to the estimated
capacity for that movement.

Table 1 shows the LOS criteria for intersections, ranging from ‘A’ to ‘F,” where
‘A’ represents ideal traffic and ‘F’ represents extreme congestion.

Signalized | Unsignalized

Control Delay |Control Delay

(sec/veh) (sec/veh)
A 0-10 0-10
B >10-20 >10-15
C >20-35 >15-25
D > 35-55 >25-35
E >55-80 > 35-50
F > 80 > 50

Table 1: Level of Service Definition.

The intersection analysis, based on the Highway Capacity Manual (HCM),
considers the following:

The volume to capacity (v/c) ratio for the intersection and for each
movement.

The average delay in seconds for each movement and overall delay of
the intersection.

The 95'™ percentile queue length for each movement.

The level of service for each movement and overall level of service of
the intersection.

The existing operations for the subject intersections were evaluated in the
Synchro 11 software using the existing traffic volumes for the AM and PM
peak hours, and the results are summarized below in Table 2.

A Asurza Engineers Ltd. | Project N2 2317 - 23 Page 9
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Intersection Capacity, Existing Volumes, 2024
AM Peak Hour PM Peak Hour

(s) | (m) () | (m)
EB-L 0.15 26.4 209 0.32 29.0 425
EB-T 0.07 248 14.2 0.06 246 12.6
==F=3 0.11 29 5.4 009 15 24
WIiEE 0.03 245 6.3 0.07 251 11.6
Wi:BE 0.05 246 12.0 0.08 249 16.8
WiE-BM 0.12 28 5.0 025 50 144
NB-L 005 65 20 011 55 34
V=B 025 11.0 11.0 0.58 12.3 217
N=E=3 004 0.1 00 0.04 0.1 0.0
SB-L 021 134 216 0.15 13.0 11.0
=B 050 29.0 96.4 0.37 251 55.2
=8 019 4.7 118 012 36 6.9
Il 0.60 | 20.0 - 058 16.0 -
S=NI:3 0.07 135 138 025 138 7.9
Highway 62 / NB-L 0.10 102 2.6 0.08 93 21
Roy Blvd V58 013 00 0.0 027 00 0.0
(stop control) SR 033 00 0.0 026 00 0.0
S=F=8 0.18 0.0 0.0 014 0.0 0.0
EB-L 0.08 251 12.6 0.14 259 186
=B 035 183 424 0.29 232 423
WiEEE 0.45 329 49.3 0.47 33.0 552
WiEBGE 028 228 391 0.27 209 36.6
Highway 62 / NB-L 011 126 9.0 0.30 144 213
Maitland Dr NS 033 22.0 515 0.56 25.6 101.3
(signalized) V=3 010 30 6.2 0.17 59 139
SB-L 0.11 23.0 19.0 0.18 22.2 185
SR 0.49 416 120.1 0.49 40.8 99.1
S=E-E 003 87 25 0.06 11.2 87
VUM 049 | 293 - 056 281 -
Sidney St/ WIiERSE 0.10 104 2.6 0.06 115 1.4
Kempton Ave N=Epse 0.07 0.0 0.0 019 0.0 0.0
CReeli)N IR 001 05 02 001 09 03

Table 2: Intersection Capacity, Existing Volumes, 2024.

Highway 62 /
Farnham Rd /
Vermilyea Rd /

(signalized)

> WO >002>T0O0O0TO>»>2>0O0H0L>00O0>®>2>002>0O0

> > O WOoOO>T0O0OWOO000>»2>2>2 0E>O>I>>2>002>2>0O0

>

Results show that movements at intersections are currently operating well,
with acceptable control delays during peak hours. All movements show LOS
“C” or better, except the southbound thru at the Hwy 62/Maitland Dr which
shows LOS “D”. All resulting v/c ratios are well below 0.85.
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3 Background Traffic Volumes and
Operations

3.1 Background Traffic Volumes

In order to establish base conditions for the comparison and evaluation of
future scenarios, it is necessary to review the results of traffic operations over
time. To maintain a conservative estimate of future traffic, a growth rate of
1.5% per year will be implemented for the purposes of this study.

The rate used is based on historical AADT data for Highway 62 found in the
MTO publication titled, “Provincial Highways Traffic Volumes 1988-2016.”
The background traffic volumes were estimated by applying the growth rate
to the existing traffic volumes. See Appendix D — Traffic Volume Projections.

For this study, the horizon years for analysis are 2027 and 2032, which are
expected to coincide with the full build-out out of the proposed development,
and five years after the full build-out, respectively.

Also, to maintain accuracy in the analysis, the ongoing build-out of the nearby
“Settler’s Ridge East Phase 2” subdivision should be accounted for. As of the
date of this report, the subdivision has finished its Phase 1 build-out;
therefore, the new trips resulting from Phase 2 (36 single detached units and
31 townhome units) have been estimated and distributed to the Sidney St /
Kempton Ave intersection.

The following Exhibits 6 to 9 show the projected traffic volumes for the
morning and afternoon peak hours for the horizon years 2027 and 2032.
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Background AM Peak Hour Volumes, 2027
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Exhibit 6: Background AM Peak Hour Volumes, 2027.
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Background PM Peak Hour Volumes, 2027
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Exhibit 7: Background PM Peak Hour Volumes, 2027.
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Background AM Peak Hour Volumes, 2032

. i = W
) Traffic Signal 68 % '
Controlled

(o0]

S d “Settler's

¢ k‘ Lég Kempton Ridge East” The
K Ave Subdivision | Site

Sidney St

Maitland Dr

Exhibit 8: Background AM Peak Hour Volumes, 2032.
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Background PM Peak Hour Volumes, 2032
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Exhibit 9: Background PM Peak Hour Volumes, 2032.
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3.2 Background Traffic Operations

The summary of results for the background traffic operations in 2027 and
2032 are shown in the following Tables 3 and 4.

Intersection Capacity, Background Volumes, 2027
AM Peak Hour PM Peak Hour

() | (m) (s) | (m)
EB-L 0.16 26.4 21.4 0.33 29.3 44.0
=:m@ 0.07 249 1438 0.06 246 12.8
S0 0.12 34 6.4 0.09 18 3.2
=R 003 245 6.4 0.08 251 12.1
W:E@ 006 256 123 0.08 25.0 17.7
W=l 012 29 54 0.26 50 147
B 005 6.6 1.9 012 55 34
CE@ 026 11.0 115 0.61 122 225
R 004 01 00 004 0.1 0.
SR 022 135 226 0.17 132 11.3
B 062 297 101.8 0.39 253 57.9
R 0.19 46 120 013 39 75
OVl 0.62 | 20.3 - 0.61 16.0 -
S:EN:8 0.08 14.0 2.0 0.27 143 8.7
Highway 62 / FB 0.10 105 238 009 95 23
Roy Blvd CE@ 013 00 00 028 0.0 0.0
(stop control) -5 035 00 0.0 027 0.0 0.0
S0 0.19 0.0 0.0 015 00 0.0
EB-L 0.09 252 129 0.14 26.1 19.2
SR 0.36 19.0 44.9 0.30 23.7 449
WIEB 048 34.0 52.3 051 34.1 583
WERGE 029 233 411 0.28 21.3 38.6
Highway 62 / CEE 0.12 127 9.4 0.33 148 22.4
Maitland Dr R 035 223 543 0.59 26.2 107.4
(signalized) N3 0.11 34 6.7 017 6.4 151
R 0.12 227 195 0.20 22.4 189
N 052 419 125.0 0.51 41.3 103.2
S0 003 86 2.4 0.07 119 9.3
YUl 052 [29.7 | - 059 286 -
Sidney St/ =R 0.14 107 4.0 0.10 122 2.7
COTIGHWNCH RGN 008 00 0.0 021 0.0 0.0
COIEVNICHE TR 001 06 0.2 002 14 05

Table 3: Intersection Capacity, Background Volumes, 2027.

Highway 62 /
Farnham Rd /
Vermilyea Rd /

(signalized)

> T O>O002>20O00O>»2>2>2@0O>00K>0>2>0O02>0O0
>> 0O ®®WOO>P0O0OOOCO>»>» 2> 0O0W>O00N>x>2>0O0>>0O0

>
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Intersection Capacity, Background Volumes, 2032
AM Peak Hour PM Peak Hour

() | (m) s) | (m)
EB-L 0.17 26.7 229 0.36 29.8 47.4
EB-T 0.08 25.0 15.8 0.06 24.7 13.6
=3 0.13 40 7.3 010 24 4.2
W 004 245 6.8 0.08 252 126
R 006 247 131 0.09 251 1838
W=E=3 0.13 37 6.8 028 49 151
NB-L 0.06 65 20 013 55 3.4
V5@ 028 111 122 0.66 12.7 24.0
NE=3 004 01 0.0 004 01 0.0
SB-L 0.25 13.8 24.3 020 136 12.1
B 067 30.9 111.8 0.42 258 62.7
=3 021 53 134 014 46 89
UM 067 210 | - 0.66 165 -
SR 0.09 147 22 0.31 154 10.4
Highway 62 / NB-L 0.12 109 3.3 010 98 27
Roy Blvd =B 0.14 00 00 030 0.0 0.0
(stop control) SB-T 0.37 0.0 0.0 029 0.0 0.0
S=E=3 0.20 0.0 0.0 016 0.0 0.0
EB-L 0.10 254 136 0.16 26.3 20.4
SN 0.39 199 492 0.32 242 479
W 054 364 57.3 056 36.1 63.8
WERGE 031 240 444 0.30 22.2 415
Highway 62 / NB-L 0.15 13.0 10.0 0.38 157 23.7
Maitland Dr VB 037 228 592 0.63 27.3 1184
(signalized) NB-R 011 40 78 019 71 17.2
SB-L 0.14 222 201 0.23 23.0 20.0
SR 059 44.7 134.1 055 422 111.2
=3 004 90 22 0.07 12.2 10.4
Ul 059 313 | - 0.63 296 -
Sidney St/ WiEN:E 0.16 11.0 4.4 011 126 3.0
Kempton Ave NB-TR 0.08 0.0 0.0 0.23 00 0.0
CIERIGHN TR 001 06 0.2 002 14 05

Table 4: Intersection Capacity, Background Volumes, 2032.

Highway 62 /
Farnham Rd /
Vermilyea Rd /

(signalized)

> O >»PO00>20EO0TTO>»2>2>20OO>>000>T>>2>002>00

>2> 00O ®OO>POEODOOO>»>»2>»2>0O002>0®>T>2>0O02>0O0

>

The results show that, without the proposed development, delays will
moderately increase over time as expected. Throughout the study years, all
movements will continue to operate with acceptable levels of service.
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Proposed Residential Subdivision with Commercial
Traffic Impact Study — March 18, 2024

4 Proposed Development Traffic
Forecasting
4.1 Traffic Impact Study Methodology

The traffic impact analysis was completed in accordance with the
methodologies published by the Transportation Research Board (TRB) and
the Transportation Impact Analysis for Site Developments published by the
Institute of Transportation Engineers (ITE).

Additionally, the MTO provides general guidelines for preparation of traffic
Impact studies; these guidelines were also consulted in order to comply with
the requirements for this study.

The estimation of trips generated by the proposed development were derived
from the Trip Generation Manual, 11" Edition, published by ITE.

4.2 Site Trip Generation

The land uses which most closely describe the proposed development are the
following:

* Single-Family Detached Housing — ITE Code 210

* Single-Family Attached Housing — ITE Code 215

e Multifamily Housing (Low Rise) — ITE Code 220

* Low-Rise Residential w/ Ground Floor Commercial — ITE Code 230

The ITE trip generation rates and directional distributions for the above land
uses are shown in Table 5. As per the ITE methodology, the fitted equations
are used in place of the average rates where they are applicable.
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Proposed Residential Subdivision with Commercial
Traffic Impact Study — March 18, 2024

TRIP GENERATION RATES BY LAND USE

Unit of | AM Peak Hr. of Adj. Street | PM Peak Hr. of Adj. Street

Single-Family Detached Dwelling Ln(T)= Ln(T) =

25% 75% 63% 37%
Housing Units  0.91x + 0.12 0 ° 0.94x +0.27 ° °

Single-Family Attached Dwelling T= T=
215 : . 25% 75% 59% 41%
Housing Units  0.52x - 5.70 0 ° 0.60x - 3.93 ° °

Multifamily Housing Dwelling T= T=
22 24% 76% % 7%
0 (Low Rise) Units  0.31x + 22.9 6 7% asx+206 0% 3T%
Low-Rise Residential w/ Dwelling 0.44 23% 77% 0.36 71% 20%

Ground-Floor Commercial Units

Table 5: ITE Trip Rates and Dir. Distributions per Land Use.

The estimated trips generated by the proposed development are shown in
Table 6.

ESTIMATED NUMBER OF TRIPS BY LAND USE

Total AM Peak Hr. of Adj Street | PM Peak Hr. of Adj Street

Single-Family Detached

40 10 30 52 33 19
Housing
215 Slngle-Famll_y Attached 26 8 2 6 12 7 5
Housing
220 e 106 55 13 42 66 42 24
(Low Rise)
Low-Rise Residential w/
230 Ground-Floor Commercial 20 9 2 ! ! S 2
NEW TRIPS GENERATED 112 27 85 137 87 50

Table 6: Estimation of Trips Generated by the Proposed Development.

According to the Trip Generation Manual, the descriptions for each land use
are as follows:

A Single-Family Detached Housing site includes any single-family detached
home on an individual lot.

A Single-Family Attached Housing site includes any single-family housing unit
that shares a wall with an adjoining dwelling unit.

Low-Rise Multifamily Housing includes apartments, townhouses, and
condominiums located within the same building with at least three other
dwelling units and that have two or three floors (levels).
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Proposed Residential Subdivision with Commercial
Traffic Impact Study — March 18, 2024

Low-Rise Residential with Ground-Floor Commercial includes any mixed-use
multifamily housing building with two or three floors of residential living
space and commercial space open to the public on the ground level.

The proposed development is estimated to generate an additional 112 and
137 new trips during the AM and PM peak hours, respectively.

4.3 Trip Distribution/Assignment

The vast majority of new trips generated are expected to be entering/exiting
the development using Hwy 62 / Roy Blvd. For the purposes of this analysis,
95% of the new trips are assumed to enter/exit the development at that
intersection, while the remaining 5% is assigned to Sidney St / Kempton Ave
intersection.

From here, the new trips are distributed proportional to the existing travel
patterns, for which the proportions of trips are shown in Exhibits 10 and 11.

Exhibits 12 and 13 show the new trips generated by the proposed
development for the morning and afternoon peak hours, distributed
according to the noted proportions.
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Proposed Residential Subdivision with Commercial
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Trip Distribution - AM Peak Hour

4% Ty

%T-N
% —»
%<y

00% Trips “IN”
00% Trips “OUT”

“Settler's
Ridge East” | The
Subdivision |Site

<+ 0%
1%
62

%9c X Hwy

%0 —»

Sidney St

®_ 3%
<+ 0%
x— 0%
Maitland Dr

%TE —»
%0

Exhibit 10: Trip Distribution, AM Peak Hour.
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Trip Distribution - PM Peak Hour

cg A

ce8—»

€y

3% T

00% Trips “IN”
00% Trips “OUT”

\O \o 113 ] >\

& S Settler's = N

o

N Ridge East’ |The T°

Subdivision |Sit€

x4
2
© >

Sidney St

®_ 5%
<+ 0%
X~ 0%
Maitland Dr

%¢CSG —»
%0 —¢

Exhibit 11: Trip Distribution, PM Peak Hour.
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New Trips Generated, AM Peak Hour, 2027

27 Trips “IN”
85 Trips “OUT”

O
“Settler’s Ry 9
Ridge East’| The | Bivd PR
Subdivision | Site

62

é Kempton
Ave

<+0
x— 0

0—»

Sidney St

Maitland Dr

0% ¢t

88— foor
0y

Exhibit 12: New Trips Generated, AM Peak Hour, 2027.
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New Trips Generated, PM Peak Hour, 2027

87 Trips “IN”
50 Trips “OUT”

o
“Settler’s Roy 99
Ridge East’| The | Bivd PR
Subdivision | Site

62

<+0
1

Kempton
Ave

K2

0—»

Sidney St

Maitland Dr

07 A% ¢t

> foor
0y

Exhibit 13: New Trips Generated, PM Peak Hour, 2027.
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5 Future Traffic Volumes and
Operations

5.1 Future Total Traffic Volumes

The future total traffic volumes are obtained by adding the background traffic
volumes to the total new traffic volumes generated by the proposed

development.

The total traffic volumes for the horizon years 2027 and 2032 are shown in
Exhibits 14 to 17.
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Total AM Peak Hour Volumes, 2027

Vermilyea Ry

e Traffic Signal 65 % o
Controlled

&9 | S
— - “Settler's Roy o
v x-16 Kempton Ridge East’| The  Bivd ©
¥~ 86 Ave Subdivision |2It€ N
N
'—\
\‘
n
>
o
[
S
)
®_ 58
<+ 101
¥ 156
Maitland Dr
o "t
N O
o1~
N

Exhibit 14: Total AM Peak Hour Volumes, 2027.
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Total PM Peak Hour Volumes, 2027

Vermilyea Rd

g

2g-A

76, —»

€y

6 Traffic Signal 54 %
Controlled

o™ (o)} %
SN “Settlers | Roy < f o
¢ " Kempton Ridge East”| 'N€  Bivd
Subdivision | Sité N
[0}
(0]
N
)
>
@)
c
S
n

Maitland Dr
- oI ol

Exhibit 15: Total PM Peak Hour Volumes, 2027.
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Total AM Peak Hour Volumes, 2032

Vermilyea Ry

e Traffic Signal 69 % o
Controlled

o0
S o “Settler's Roy Y ¢ o
— i . o
(W Lég Kempton Ridge East” The | Bivd £y
¥ Ave Subdivision | Sité N
SN
SN
(o]
7
>
)
c
=)
)

Maitland Dr

Exhibit 16: Total AM Peak Hour Volumes, 2032.
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Total PM Peak Hour Volumes, 2032

Vermilyea Rd

g

GG A

798 —»
144"

6 Traffic Signal 58 %
Controlled

28
“Settler’s Roy
Ridge East’| Th€  Bivd v
Subdivision | Site

122
62

23

Kempton

056 —»

Sidney St

Maitland Dr

- s

Exhibit 17: Total AM Peak Hour Volumes, 2032.
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5.2 Future Total Traffic Operations

“General Guidelines for the Preparation of Traffic Impact Studies — Feb 2021,”
an MTO publication, indicates that at signalized intersections, movements
with a v/c ratio greater than 0.85 are deemed to be “critical” in terms of
operations and shall be evaluated for possible improvements.

Tables 7 and 8 show a summary of the capacity analysis results including the
total volumes (background traffic + new trips) for the horizon years 2027 and
2032.

The results show that, including the proposed development, the delays and
LOS for all movements remain basically the same as the background
scenarios. The most critical movements are expected to be the westbound-
left and southbound-thru movements at Highway 62 / Maitland Dr, both
showing LOS “D” by 2032 regardless of the proposed development.

Also, the v/c ratio for all movements will remain well below 0.85 throughout
the study years.
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Traffic Impact Study — March 18, 2024

Intersection Capacity, Total Volumes, 2027

AM Peak Hour PM Peak Hour

Delay Qg5 Delay Q95

0.16 26.4 214 C 033 293 440 C

0.07 249 148 C 006 246 128 C

012 35 65 A 010 22 39 A

0.03 245 64 C 008 252 126 C

_ 0.06 246 123 C 008 250 177 C

F“;?ﬂ“f‘}";":‘%’ g(zj// 012 29 54 A 026 50 147 A

Vermilyea IR 006 68 22 A 013 57 36 A

o) 0.28 11.7 133 B  0.63 127 245 B

004 01 00 A 004 01 00 A

023 136 223 B 017 132 113 B

0.64 299 1043 C 041 256 612 C

019 46 120 A 013 39 75 A

0.64 205 - C 063 164 - B

029 169 94 C 042 183 164 C

Highway 62 / 012 106 33 B 016 100 45 A

Roy Blvd 013 00 00 A 028 00 00 A

(stop control) 035 00 00 A 027 00 00 A

020 00 00 A 017 00 00 A

009 252 131 C 015 262 199 C

0.36 19.0 449 D 030 237 449 C

0.48 340 523 C 051 341 583 C

029 232 411 C 029 213 390 C

Highway 62 / 013 128 94 B 034 150 224 B

Maitland Dr 035 225 556 C 062 270 1152 C

(signalized) 011 35 68 A 018 7.0 161 A

0.14 220 203 C 022 226 195 C

055 415 131.4 D 053 41.2 1061 D

004 83 25 A 007 116 96 B

0.55 29.8 - C 062 289 - C

Sidney St/ 015 108 42 B 011 123 28 B

Kempton Ave 008 00 00 A 022 00 00 A

(stop control) 000 06 02 A 002 15 05 A
Table 7: Intersection Capacity, Total Volumes, 2027.
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Intersection Capacity, Total Volumes, 2032
AM Peak Hour PM Peak Hour

(s) | (m) (s) | (m)
EB-L 0.17 26.7 229 0.36 29.8 47.4
=:m@ 0.08 25.0 1538 0.06 24.7 13.6
=00 0.13 41 7.3 011 26 48
WI:EB 004 245 6.8 0.09 253 13.1
WE@ 006 247 13.1 0.09 25.1 18.8
WiE=3 0.13 3.7 6.8 028 49 151
CEE 006 68 22 0.14 57 36
CE@ 030 118 14.1 0.68 13.1 26.2
R 004 01 00 004 0.1 0.0
S:FB 025 139 24.3 0.20 13.7 121
-5 068 31.2 114.1 0.44 26.1 66.0
R 021 55 1338 0.14 46 89
YOIl 068 213 | - 0.68 16.8 -
S:RN-0 0.31 182 105 0.47 205 19.7
Highway 62 / R 0.14 111 3.9 0.17 103 5.0
Roy Blvd CE@ 014 00 0.0 030 00 0.0
(stop control) 58 037 00 0.0 029 0.0 0.0
S0 021 00 0.0 0.18 00 0.0
EB-L 0.10 25.4 14.0 0.17 265 21.2
SR 0.39 19.9 49.2 0.32 242 479
WI:FB 054 36.4 57.3 0.56 36.1 63.8
WEBGE 031 239 445 0.31 220 423
Highway 62 / CEE 0.16 132 10.0 0.39 159 23.7
Maitland Dr CE@ 038 229 60.4 0.66 28.2 126.6
(signalized) VN3 0.11 40 7.8 019 7.7 180
S:FB 0.15 21.6 205 0.26 23.0 208
B 0.62 445 140.4 0.57 42.1 113.8
:0:3 004 85 27 0.07 12.0 10.4
YOIl 062 (315 @ - 0.66 30.0 -
Sidney St/ WEREM 0.16 11.0 4.6 0.12 127 3.1
CNOP\Z-S IR 008 00 0.0 023 0.0 0.0
CINLNIGHNEETRN 001 06 0.2 002 14 05

Table 8: Intersection Capacity, Total Volumes, 2032.

Highway 62 /
Farnham Rd /
Vermilyea Rd /

(signalized)

> WO >00> 00000222000 00>0>2>0O02>0O0

>2> 00O ®W®WOoOO>P0O0O0O0>»>2> 0 OOB>>O>T>>2>0O0>0O0

>

A Asurza Engineers Ltd. | Project N2 2317 - 23 Page 32



Proposed Residential Subdivision with Commercial
Traffic Impact Study — March 18, 2024

6 Auxiliary Lane Review

The need for auxiliary lanes (right turn taper and left turn lane) on Hwy 62
and Sidney St was reviewed for the intersections with Roy Blvd and Kempton
Ave, respectively.

The Ministry of Transportation Ontario Design Supplement for the TAC
Manual was consulted to evaluate the need for left turn lanes. The
methodology for two-lane highways is based on the volumes advancing with
the left turns, the proportion of left turns, and the volumes opposing the left
turns.

The existing two-way left turn lane serves left-turning vehicles entering Roy
Blvd from Hwy 62, so a review is not needed for this movement. For left-
turning vehicles entering Kempton Ave from Sidney St, the results show that
a left turn lane is not warranted (see Appendix J for further details).

According to the TAC Manual, a right turn volume warrant of 60 vehicles per
hour is often used as indicator that a more detailed capacity analysis of the
intersection and geometric options for accommodating right turning traffic is
required.

The right-turning volumes entering Roy Blvd from Hwy 62 are not expected
to reach the criteria, with 51 veh/h during the 2032 PM peak hour for the
total traffic volumes scenario.

It is observed that the right-turning volumes from Sidney St into Kempton Ave
are expected to reach 77 veh/h during the 2027 PM peak hour for the
background traffic volumes scenario. By reviewing the capacity of the shared
northbound thru/right movement, it is noticed that although the right turn
volumes are slightly over 60 vehicles per hour, the capacity is at the best thus
it is determined that a right turn taper is not currently warranted.
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7 Conclusions/Recommendations

As discussed throughout the report, a residential subdivision with a small
commercial area is proposed adjacent to Highway 62 in Northern Belleville,
bounded between a recent subdivision on the west and an established
commercial area on the east.

Traffic movement counts were provided by MTO for the intersections of Hwy
62 at Farnham Rd, Roy Blvd, and Maitland Dr. A video-based count was
performed by Asurza Engineers to gain data for Sidney St / Kempton Ave.

For the existing conditions (2024), results show that the intersections are
currently operating with acceptable control delays during peak hours. Almost
all movements have a LOS “C” or better, and all movements are showing v/c
ratios well below 0.85.

In order to establish base conditions for the comparison and evaluation of
future scenarios, a 1.5% growth rate was used to project the traffic volumes
throughout the study years.

The results show that, without the proposed development, delays will
moderately increase over time as expected. Throughout the study years, all
movements will continue to operate with acceptable levels of service.

The estimation of trips generated by the proposed development were derived
from the Trip Generation Manual, 11™ Edition, published by ITE. The
proposed development is estimated to generate 112 and 137 new trips during
the AM and PM peak hours, respectively.

The future total traffic volumes are obtained by adding the background traffic
volumes to the total new traffic volumes generated by the proposed
development.
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The results show that, including the proposed development, the delays and
LOS for all movements remain basically the same as the background scenario.
The most critical movements are expected to be the westbound-left and
southbound-thru movements at Highway 62 / Maitland Dr, which both show
LOS “D” by 2032 regardless of the proposed development. Also, the v/c ratio
for all movements will remain well below 0.85 throughout the study years.

It was also determined that auxiliary lanes (right turn taper or left turn lanes)
are not currently warranted at the unsignalized intersections Hwy 62/Roy
Blvd. and Sidney St/Kempton Ave. Results on the turning movement
operations show that there is enough capacity to manage additional traffic
volumes.

Therefore, from the traffic point of view, it is concluded that the proposed
residential development can occur without any improvements to the existing
geometric and traffic control conditions.
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Appendix A

Preliminary Concept Plan and

Draft Plan of Subdivision
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Appendix C

Existing Signal Timings
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Appendix D

Traffic Volume Projections
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Appendix E

Synchro Reports,
Existing Volumes 2024






HCM Signalized Intersection Capacity Analysis
1: Maitland Dr & Hwy 62

Existing Volumes 2024
AM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % ' % ' % 44 [l % 44 [l
Traffic Volume (vph) 31 76 124 149 97 58 36 430 64 48 730 23
Future Volume (vph) 31 76 124 149 97 55 36 430 64 48 730 23
Satd. Flow (prot) 1752 1651 0 1719 1661 0 1805 3223 1455 1656 3471 1538
FIt Permitted 0.648 0.574 0.277 0.435
Satd. Flow (perm) 1195 1651 0 1039 1661 0 526 3223 1455 758 3471 1538
Satd. Flow (RTOR) 81 29 89 89
Peak Hour Factor 092 09 092 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 3% 5% 4% 5% 3%  17% 0% 12% 1% 9% 4% 5%
Shared Lane Traffic (%)
Lane Group Flow (vph) 34 218 0 162 165 0 39 467 70 52 793 25
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0  10.0 10.0  10.0 70 200 200 70 200 200
Minimum Split (s) 29.0 290 290 290 120 310 310 120 3.0 3.0
Total Split (s) 450 450 450 450 15.0 500 500 150 500 500
Total Split (%) 40.9% 40.9% 40.9% 40.9% 13.6% 455% 455% 13.6% 45.5% 45.5%
Yellow Time (s) 4.5 45 45 4.5 3.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 25 25 25 25 2.0 1.7 1.7 2.0 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 6.7 6.7 5.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 380 380 380 380 5.7 482 482 573 509 509
Actuated g/C Ratio 035 0.35 035 035 0.51 044 044 052 046 046
v/c Ratio 0.08 0.35 045 0.8 0.11 033 010 0.1 049  0.03
Control Delay 25.1 18.3 329 228 126 220 30 230 416 8.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.1 18.3 329 228 126 220 30 230 416 8.7
LOS C B C C B C A C D A
Approach Delay 19.2 27.8 19.0 39.6
Approach LOS B C B D
Queue Length 50th (m) 52 219 28.1 218 39 369 00 109 993 0.3
Queue Length 95th (m) 126 424 493 391 90 515 6.2 m19.0 1201 m25
Internal Link Dist (m) 903.0 343.9 214.3 762.0
Turn Bay Length (m) 60.0 60.0 45.0 500 450 50.0
Base Capacity (vph) 412 623 358 592 393 1411 686 485 1605 759

Asurza Engineers Ltd.
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HCM Signalized Intersection Capacity Analysis Existing Volumes 2024

1: Maitland Dr & Hwy 62 AM Peak Hour
—
e T R U A A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 008 035 045 0.28 010 033 010 011 049 003

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 79.2 (72%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.49

Intersection Signal Delay: 29.3 Intersection LOS: C
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  1: Maitland Dr & Hwy 62

\':31 T@E P ]
[ ]
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HCM Signalized Intersection Capacity Analysis Existing Volumes 2024
9: Hwy 62 & Vermilyea Rd/Farnham Rd AM Peak Hour
A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 [l % 4 i % 44 [l % 44 [l
Traffic Volume (vph) 60 38 61 11 30 59 13 281 19 107 747 111
Future Volume (vph) 60 38 61 11 30 59 13 281 19 107 747 111
Satd. Flow (prot) 1583 1712 1495 1421 1776 1442 1570 3167 1380 1656 3505 1495
FIt Permitted 0.736 0.730 0.235 0.566
Satd. Flow (perm) 1227 1712 1495 1092 1776 1442 388 3167 1380 987 3505 1495
Satd. Flow (RTOR) 92 92 91 121
Peak Hour Factor 092 09 092 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 14% 1% 8%  27% % 12% 15% 14%  17% 9% 3% 8%
Shared Lane Traffic (%)
Lane Group Flow (vph) 65 41 66 12 33 64 14 305 21 116 812 121
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Minimum Split (s) 222 222 222 222 222 222 120 273 273 120 273 273
Total Split (s) 450 450 450 450 450 450 150 500 50.0 150 50.0 50.0
Total Split (%) 40.9% 409% 409% 409% 409% 409% 13.6% 455% 455% 13.6% 455% 455%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.9 5.9 3.0 5.9 5.9
All-Red Time (s) 2.2 2.2 2.2 22 22 2.2 20 1.4 14 20 14 14
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 0.0
Total Lost Time (s) 7.2 7.2 7.2 7.2 7.2 7.2 5.0 7.3 7.3 5.0 7.3 7.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Act Effct Green (s) 378 378 378 378 378 378 K50 427 427 550 427 427
Actuated g/C Ratio 03 034 034 034 034 034 050 039 039 050 039 039
v/c Ratio 015 0.07 0.11 003 005 012 005 025 004 0.21 060 0.9
Control Delay 264 248 29 245 246 2.8 65 110 0.1 134 290 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 264 248 29 245 246 2.8 65 110 0.1 134  29.0 4.7
LOS C C A C C A A B A B C A
Approach Delay 17.0 11.8 10.2 245
Approach LOS B B B C
Queue Length 50th (m) 10.1 6.2 0.0 1.8 5.0 0.0 0.6 8.0 00 122 757 0.0
Queue Length 95th (m) 209 142 54 6.3 120 50 m20 114 00 216 %4 118
Internal Link Dist (m) 225.3 293.7 848.4 226.2
Turn Bay Length (m) 90.0 90.0 130.0 60.0 100.0 100.0  60.0 60.0
Base Capacity (vph) 421 588 574 375 610 555 301 1229 591 554 1360 654
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 015 007  0.11 003 005 012 005 025 004 0.21 060 0.9

Asurza Engineers Ltd.
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HCM Signalized Intersection Capacity Analysis Existing Volumes 2024
9: Hwy 62 & Vermilyea Rd/Farnham Rd AM Peak Hour

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 45 (41%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 20.0 Intersection LOS: B
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15

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

Splits and Phases:  9: Hwy 62 & Vermilyea Rd/Farnham Rd

\'@1 T@z R —Pug
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HCM Unsignalized Intersection Capacity Analysis

7: Hwy 62 & Roy Blvd

Existing Volumes 2024
AM Peak Hour

A T N I 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations i % 4 Ab
Traffic Volume (veh/h) 7 22 68 399 779 23
Future Volume (Veh/h) 7 22 68 399 779 23
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 8 24 74 434 847 25
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1224 436 872
vC1, stage 1 conf vol 860
vC2, stage 2 conf vol 365
vCu, unblocked vol 1224 436 872
tC, single (s) 7.1 7.2 4.2
tC, 2 stage (s) 6.1
tF (s) 3.6 34 2.2
p0 queue free % 97 96 90
cM capacity (veh/h) 312 536 763
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2
Volume Total 32 74 217 217 565 307
Volume Left 8 74 0 0 0 0
Volume Right 24 0 0 0 0 25
cSH 455 763 1700 1700 1700 1700
Volume to Capacity 0.07 0.10 0.13 0.13 0.33 0.18
Queue Length 95th (m) 1.8 2.6 0.0 0.0 0.0 0.0
Control Delay (s) 13.5 10.2 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 13.5 15 0.0
Approach LOS B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 39.4% ICU Level of Service A
Analysis Period (min) 15

Asurza Engineers Ltd.
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HCM Unsignalized Intersection Capacity Analysis
11: Sidney St & Kempton Ave

Existing Volumes 2024

AM Peak Hour

v St s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations i ' <
Traffic Volume (veh/h) 57 10 86 26 8 135
Future Volume (Veh/h) 57 10 86 26 8 135
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 62 1 93 28 9 147
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 272 107 121
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 272 107 121
tC, single (s) 6.4 6.2 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.3
p0 queue free % 91 99 99
cM capacity (veh/h) 77 953 1407
Direction, Lane # WB1 NB1 SB1
Volume Total 73 121 156
Volume Left 62 0 9
Volume Right 11 28 0
cSH 745 1700 1407
Volume to Capacity 010 007  0.01
Queue Length 95th (m) 2.6 0.0 0.2
Control Delay (s) 10.4 0.0 0.5
Lane LOS B A
Approach Delay (s) 10.4 0.0 05
Approach LOS B
Intersection Summary
Average Delay 24
Intersection Capacity Utilization 24.1% ICU Level of Service

Analysis Period (min)

15

Asurza Engineers Ltd.

Synchro 11 Report



HCM Signalized Intersection Capacity Analysis
1: Maitland Dr & Hwy 62

Existing Volumes 2024
PM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % ' % ' % 44 [l % 44 [l
Traffic Volume (vph) 52 105 61 171 84 65 106 798 113 45 633 40
Future Volume (vph) 52 105 61 171 84 65 106 798 113 45 633 40
Satd. Flow (prot) 1770 1760 0 1736 1681 0 1787 3539 1553 1556 3471 1568
FIt Permitted 0.652 0.627 0.288 0.238
Satd. Flow (perm) 1215 1760 0 1145 1681 0 542 3539 1553 390 3471 1568
Satd. Flow (RTOR) 29 39 106 89
Peak Hour Factor 092 09 092 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 2% 2% 2% 4% 6% 5% 1% 2% 4%  16% 4% 3%
Shared Lane Traffic (%)
Lane Group Flow (vph) 57 180 0 186 162 0 115 867 123 49 688 43
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0  10.0 10.0  10.0 70 200 200 70 200 200
Minimum Split (s) 29.0 290 290 290 120 310 310 120 3.0 3.0
Total Split (s) 450 450 450 450 15.0 500 500 150 500 500
Total Split (%) 40.9% 40.9% 40.9% 40.9% 13.6% 455% 455% 13.6% 45.5% 45.5%
Yellow Time (s) 4.5 45 45 4.5 3.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 25 25 25 25 2.0 1.7 1.7 2.0 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 6.7 6.7 5.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 380 380 380 380 572 481 48.1 538 446 446
Actuated g/C Ratio 035 0.35 035 035 052 044 044 049 041 0.41
v/c Ratio 014  0.29 047 027 030 05 017 018 049 0.6
Control Delay 259 232 33.0 209 144 256 59 222 408 112
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 259 232 33.0 209 144 256 59 222 408 112
LOS C C C C B C A C D B
Approach Delay 23.9 27.3 22.2 38.0
Approach LOS C C C D
Queue Length 50th (m) 88 242 326 19.5 120 777 22 85  79.1 1.4
Queue Length 95th (m) 186 423 552  36.6 213 1013 139 185  99.1 8.7
Internal Link Dist (m) 903.0 343.9 214.3 762.0
Turn Bay Length (m) 60.0 60.0 45.0 500 450 50.0
Base Capacity (vph) 419 626 395 606 398 1548 739 305 1406 688
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HCM Signalized Intersection Capacity Analysis Existing Volumes 2024

1: Maitland Dr & Hwy 62 PM Peak Hour
—
e T R U A A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 014 029 047  0.27 029 05 017 016 049 0.6

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 79.2 (72%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 28.1 Intersection LOS: C
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  1: Maitland Dr & Hwy 62

\':31 T@E P ]
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HCM Signalized Intersection Capacity Analysis

9: Hwy 62 & Vermilyea Rd/Farnham Rd

Existing Volumes 2024

PM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 [l % 4 i % 44 [l % 44 [l
Traffic Volume (vph) 137 32 48 28 48 149 47 739 21 46 451 68
Future Volume (vph) 137 32 48 28 48 149 47 739 21 46 451 68
Satd. Flow (prot) 1787 1845 1524 1570 1900 1568 1687 3539 1346 1687 3406 1404
FIt Permitted 0.723 0.734 0.429 0.239
Satd. Flow (perm) 1360 1845 1524 1213 1900 1568 762 3539 1346 424 3406 1404
Satd. Flow (RTOR) 92 162 91 91
Peak Hour Factor 092 09 092 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 1% 3% 6%  15% 0% 3% 7% 2%  20% 7% 6%  15%
Shared Lane Traffic (%)
Lane Group Flow (vph) 149 35 52 30 52 162 51 803 23 50 490 74
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Minimum Split (s) 222 222 222 222 222 222 120 273 273 120 273 273
Total Split (s) 450 450 450 450 450 450 150 500 50.0 150 50.0 50.0
Total Split (%) 40.9% 409% 409% 409% 409% 409% 13.6% 455% 455% 13.6% 455% 455%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.9 5.9 3.0 5.9 5.9
All-Red Time (s) 2.2 2.2 2.2 22 22 2.2 20 1.4 14 20 14 14
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 0.0
Total Lost Time (s) 7.2 7.2 7.2 7.2 7.2 7.2 5.0 7.3 7.3 5.0 7.3 7.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Act Effct Green (s) 378 378 378 378 378 378 K50 427 427 550 427 427
Actuated g/C Ratio 03 034 034 034 034 034 050 039 039 050 039 039
v/c Ratio 032 006 009 007 008 025 0.11 058 004 015 037 0.2
Control Delay 290 246 15 251 24.9 5.0 55 123 0.1 13.0 251 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 0.0
Total Delay 290 246 15 251 24.9 5.0 55 123 0.1 13.0 251 3.6
LOS C C A C C A A B A B C A
Approach Delay 22.3 1.7 11.6 21.5
Approach LOS C B B C
Queue Length 50th (m) 24.6 5.2 0.0 45 7.9 0.0 19 178 0.0 5.1 41.0 0.0
Queue Length 95th (m) 425 126 24 116 168 144 m34 217 m00O 110 552 6.9
Internal Link Dist (m) 225.3 293.7 848.4 226.2
Turn Bay Length (m) 90.0 90.0 130.0 60.0 100.0 100.0  60.0 60.0
Base Capacity (vph) 467 634 584 416 652 645 465 1373 578 326 1322 600
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 032 006 009 007 008 025 0.1 058 004 015 037 012
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HCM Signalized Intersection Capacity Analysis Existing Volumes 2024
9: Hwy 62 & Vermilyea Rd/Farnham Rd PM Peak Hour

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 45 (41%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 16.0 Intersection LOS: B
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15

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

Splits and Phases:  9: Hwy 62 & Vermilyea Rd/Farnham Rd
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HCM Unsignalized Intersection Capacity Analysis

7: Hwy 62 & Roy Blvd

Existing Volumes 2024
PM Peak Hour

A T N I 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations i % 4 Ab
Traffic Volume (veh/h) 30 96 68 844 610 19
Future Volume (Veh/h) 30 96 68 844 610 19
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 33 104 74 917 663 21
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1280 342 684
vC1, stage 1 conf vol 674
vC2, stage 2 conf vol 606
vCu, unblocked vol 1280 342 684
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 91 84 92
cM capacity (veh/h) 355 657 905
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2
Volume Total 137 74 458 458 442 242
Volume Left 33 74 0 0 0 0
Volume Right 104 0 0 0 0 21
cSH 545 905 1700 1700 1700 1700
Volume to Capacity 0.25 0.08 0.27 0.27 0.26 0.14
Queue Length 95th (m) 7.9 21 0.0 0.0 0.0 0.0
Control Delay (s) 13.8 9.3 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 13.8 0.7 0.0
Approach LOS B
Intersection Summary
Average Delay 14
Intersection Capacity Utilization 38.8% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
11: Sidney St & Kempton Ave

Existing Volumes 2024

PM Peak Hour

v St s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations i ' <
Traffic Volume (veh/h) 26 5 254 50 13 111
Future Volume (Veh/h) 26 5 254 50 13 111
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 28 5 276 54 14 121
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 452 303 330
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 452 303 330
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 95 99 99
cM capacity (veh/h) 563 741 1241
Direction, Lane # WB1 NB1 SB1
Volume Total 33 330 135
Volume Left 28 0 14
Volume Right 5 54 0
cSH 584 1700 1241
Volume to Capacity 006 019  0.01
Queue Length 95th (m) 14 0.0 0.3
Control Delay (s) 1.5 0.0 0.9
Lane LOS B A
Approach Delay (s) 1.5 0.0 0.9
Approach LOS B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 26.7% ICU Level of Service

Analysis Period (min)

15
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HCM Signalized Intersection Capacity Analysis
1: Maitland Dr & Hwy 62

Background Volumes 2027
AM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % ' % ' % 44 [l % 44 [l
Traffic Volume (vph) 32 80 129 156 101 57 38 449 67 51 764 24
Future Volume (vph) 32 80 129 156 101 57 38 449 67 51 764 24
Satd. Flow (prot) 1752 1651 0 1719 1664 0 1805 3223 1455 1656 3471 1538
FIt Permitted 0.638 0.562 0.259 0.420
Satd. Flow (perm) 1177 1651 0 1017 1664 0 492 3223 1455 732 3471 1538
Satd. Flow (RTOR) 80 28 89 89
Peak Hour Factor 092 09 092 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 3% 5% 4% 5% 3%  17% 0% 12% 1% 9% 4% 5%
Shared Lane Traffic (%)
Lane Group Flow (vph) 35 227 0 170 172 0 41 488 73 55 830 26
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0  10.0 10.0  10.0 70 200 200 70 200 200
Minimum Split (s) 29.0 290 290 290 120 310 310 120 3.0 3.0
Total Split (s) 450 450 450 450 15.0 500 500 150 500 500
Total Split (%) 40.9% 40.9% 40.9% 40.9% 13.6% 455% 455% 13.6% 45.5% 45.5%
Yellow Time (s) 4.5 45 45 4.5 3.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 25 25 25 25 2.0 1.7 1.7 2.0 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 6.7 6.7 5.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 380 380 380 380 556  48.1 48.1 574 509 509
Actuated g/C Ratio 035 0.35 035 035 0.51 044 044 052 046 046
v/c Ratio 0.09 0.36 048 029 012 035 0.11 012 052 0.3
Control Delay 25.2 19.0 340 233 127 223 34 227 419 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 252  19.0 340 233 127 223 34 227 419 8.6
LOS C B C C B C A C D A
Approach Delay 19.8 28.6 19.3 39.8
Approach LOS B C B D
Queue Length 50th (m) 53 238 300 231 4.1 38.9 00 116 1040 0.3
Queue Length 95th (m) 129 449 523 411 94 543 6.7 m195 1250 m24
Internal Link Dist (m) 903.0 343.9 214.3 762.0
Turn Bay Length (m) 60.0 60.0 45.0 500 450 50.0
Base Capacity (vph) 406 622 351 593 377 1408 685 473 1604 758
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HCM Signalized Intersection Capacity Analysis Background Volumes 2027

1: Maitland Dr & Hwy 62 AM Peak Hour
—
e T R U A A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 009 036 048 0.29 011 035 011 012 052 0.03

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 79.2 (72%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.52

Intersection Signal Delay: 29.7 Intersection LOS: C
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  1: Maitland Dr & Hwy 62
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HCM Signalized Intersection Capacity Analysis

9: Hwy 62 & Vermilyea Rd/Farnham Rd

Background Volumes 2027

AM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 [l % 4 i % 44 [l % 44 [l
Traffic Volume (vph) 62 40 64 12 31 61 14 294 19 112 781 116
Future Volume (vph) 62 40 64 12 31 61 14 294 19 112 781 116
Satd. Flow (prot) 1583 1712 1495 1421 1776 1442 1570 3167 1380 1656 3505 1495
FIt Permitted 0.735 0.729 0.217 0.558
Satd. Flow (perm) 1225 1712 1495 1091 1776 1442 359 3167 1380 973 3505 1495
Satd. Flow (RTOR) 92 92 91 126
Peak Hour Factor 092 09 092 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 14% 1% 8%  27% % 12% 15% 14%  17% 9% 3% 8%
Shared Lane Traffic (%)
Lane Group Flow (vph) 67 43 70 13 34 66 15 320 21 122 849 126
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Minimum Split (s) 222 222 222 222 222 222 120 273 273 120 273 273
Total Split (s) 450 450 450 450 450 450 150 500 50.0 150 50.0 50.0
Total Split (%) 40.9% 409% 409% 409% 409% 409% 13.6% 455% 455% 13.6% 455% 455%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.9 5.9 3.0 5.9 5.9
All-Red Time (s) 2.2 2.2 2.2 22 22 2.2 20 1.4 14 20 14 14
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 0.0
Total Lost Time (s) 7.2 7.2 7.2 7.2 7.2 7.2 5.0 7.3 7.3 5.0 7.3 7.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Act Effct Green (s) 378 378 378 378 378 378 K50 427 427 550 427 427
Actuated g/C Ratio 03 034 034 034 034 034 050 039 039 050 039 039
v/c Ratio 016 007 012 003 006 012 005 026 004 022 062 0.19
Control Delay 264 249 34 245 246 29 66 110 0.1 135 297 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 264 249 34 245 246 29 6.6 11.0 0.1 135 297 4.6
LOS C C A C C A A B A B C A
Approach Delay 17.1 11.9 10.2 25.0
Approach LOS B B B C
Queue Length 50th (m) 10.4 6.5 0.0 20 5.1 0.0 0.7 8.2 00 129 803 0.0
Queue Length 95th (m) 214 148 6.4 64 123 54 m19 115 00 226 1018 120
Internal Link Dist (m) 225.3 293.7 848.4 226.2
Turn Bay Length (m) 90.0 90.0 130.0 60.0 100.0 100.0  60.0 60.0
Base Capacity (vph) 420 588 574 374 610 555 289 1229 591 548 1360 657
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 016 007 012 003 006 012 005 026 004 022 062 0.9
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HCM Signalized Intersection Capacity Analysis Background Volumes 2027
9: Hwy 62 & Vermilyea Rd/Farnham Rd AM Peak Hour

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 45 (41%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 20.3 Intersection LOS: C
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  9: Hwy 62 & Vermilyea Rd/Farnham Rd
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HCM Unsignalized Intersection Capacity Analysis

7: Hwy 62 & Roy Blvd

Background Volumes 2027
AM Peak Hour

A T N I 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations i % 4 Ab
Traffic Volume (veh/h) 8 23 71 417 814 24
Future Volume (Veh/h) 8 23 71 417 814 24
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 9 25 77 453 885 26
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1278 456 911
vC1, stage 1 conf vol 898
vC2, stage 2 conf vol 380
vCu, unblocked vol 1278 456 911
tC, single (s) 7.1 7.2 4.2
tC, 2 stage (s) 6.1
tF (s) 3.6 34 2.2
p0 queue free % 97 95 90
cM capacity (veh/h) 297 520 737
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2
Volume Total 34 77 226 226 590 321
Volume Left 9 77 0 0 0 0
Volume Right 25 0 0 0 0 26
cSH 434 737 1700 1700 1700 1700
Volume to Capacity 0.08 0.10 0.13 0.13 035 019
Queue Length 95th (m) 2.0 2.8 0.0 0.0 0.0 0.0
Control Delay (s) 14.0 10.5 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 14.0 15 0.0
Approach LOS B
Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 40.5% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
11: Sidney St & Kempton Ave

Background Volumes 2027

AM Peak Hour

v St s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations i ' <
Traffic Volume (veh/h) 83 15 87 34 10 137
Future Volume (Veh/h) 83 15 87 34 10 137
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 90 16 95 37 1 149
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 284 114 132
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 284 114 132
tC, single (s) 6.4 6.2 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.3
p0 queue free % 87 98 99
cM capacity (veh/h) 704 945 1394
Direction, Lane # WB1 NB1 SB1
Volume Total 106 132 160
Volume Left 90 0 1
Volume Right 16 37 0
cSH 733 1700 1394
Volume to Capacity 014 008  0.01
Queue Length 95th (m) 4.0 0.0 0.2
Control Delay (s) 10.7 0.0 0.6
Lane LOS B A
Approach Delay (s) 10.7 0.0 0.6
Approach LOS B
Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 27.6% ICU Level of Service

Analysis Period (min)

15

Asurza Engineers Ltd.

Synchro 11 Report



HCM Signalized Intersection Capacity Analysis
1: Maitland Dr & Hwy 62

Background Volumes 2027
PM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % ' % ' % 44 [l % 44 [l
Traffic Volume (vph) 54 110 64 179 88 68 111 835 119 47 661 42
Future Volume (vph) 54 110 64 179 88 68 111 835 119 47 661 42
Satd. Flow (prot) 1770 1760 0 1736 1683 0 1787 3539 1553 1556 3471 1568
FIt Permitted 0.641 0.613 0.272 0.219
Satd. Flow (perm) 1194 1760 0 1120 1683 0 512 3539 1553 359 3471 1568
Satd. Flow (RTOR) 29 39 106 89
Peak Hour Factor 092 09 092 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 2% 2% 2% 4% 6% 5% 1% 2% 4%  16% 4% 3%
Shared Lane Traffic (%)
Lane Group Flow (vph) 59 190 0 195 170 0 121 908 129 51 718 46
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0  10.0 10.0  10.0 70 200 200 70 200 200
Minimum Split (s) 29.0 290 290 290 120 310 310 120 3.0 3.0
Total Split (s) 450 450 450 450 15.0 500 500 150 500 500
Total Split (%) 40.9% 40.9% 40.9% 40.9% 13.6% 455% 455% 13.6% 45.5% 45.5%
Yellow Time (s) 4.5 45 45 4.5 3.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 25 25 25 25 2.0 1.7 1.7 2.0 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 6.7 6.7 5.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 380 380 380 380 572 481 48.1 538 445 445
Actuated g/C Ratio 035 0.35 035 035 052 044 044 049 040 040
v/c Ratio 014  0.30 0.51 0.28 033 05 017 020 0.1 0.07
Control Delay 26.1 23.7 34.1 21.3 148  26.2 64 224 413 119
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.1 23.7 34.1 21.3 148 262 64 224 413 119
LOS C C C C B C A C D B
Approach Delay 243 28.2 22.8 38.5
Approach LOS C C C D
Queue Length 50th (m) 9.1 26.0 347 208 127 826 3.0 88 828 1.6
Queue Length 95th (m) 192 449 583 386 224 1074 151 18.9 103.2 9.3
Internal Link Dist (m) 903.0 343.9 214.3 762.0
Turn Bay Length (m) 60.0 60.0 45.0 500 450 50.0
Base Capacity (vph) 412 626 386 606 384 1547 738 292 1403 687
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HCM Signalized Intersection Capacity Analysis Background Volumes 2027

1: Maitland Dr & Hwy 62 PM Peak Hour
—
e T R U A A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 014 030 051 0.28 032 059 017 017 051 0.07

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 79.2 (72%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 28.6 Intersection LOS: C
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  1: Maitland Dr & Hwy 62

\':31 T@E P ]
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HCM Signalized Intersection Capacity Analysis

9: Hwy 62 & Vermilyea Rd/Farnham Rd

Background Volumes 2027

PM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 [l % 4 i % 44 [l % 44 [l
Traffic Volume (vph) 143 33 51 29 51 156 50 772 22 48 472 71
Future Volume (vph) 143 33 51 29 51 156 50 772 22 48 472 71
Satd. Flow (prot) 1787 1845 1524 1570 1900 1568 1687 3539 1346 1687 3406 1404
FIt Permitted 0.721 0.734 0.413 0.221
Satd. Flow (perm) 1356 1845 1524 1213 1900 1568 733 3539 1346 392 3406 1404
Satd. Flow (RTOR) 92 170 91 91
Peak Hour Factor 092 09 092 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 1% 3% 6%  15% 0% 3% 7% 2%  20% 7% 6%  15%
Shared Lane Traffic (%)
Lane Group Flow (vph) 155 36 55 32 55 170 54 839 24 52 513 77
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Minimum Split (s) 222 222 222 222 222 222 120 273 273 120 273 273
Total Split (s) 450 450 450 450 450 450 150 500 50.0 150 50.0 50.0
Total Split (%) 40.9% 409% 409% 409% 409% 409% 13.6% 455% 455% 13.6% 455% 455%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.9 5.9 3.0 5.9 5.9
All-Red Time (s) 2.2 2.2 2.2 22 22 2.2 20 1.4 14 20 14 14
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 0.0
Total Lost Time (s) 7.2 7.2 7.2 7.2 7.2 7.2 5.0 7.3 7.3 5.0 7.3 7.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Act Effct Green (s) 378 378 378 378 378 378 K50 427 427 550 427 427
Actuated g/C Ratio 03 034 034 034 034 034 050 039 039 050 039 039
v/c Ratio 033 006 009 008 008 026 012 0.1 004 017 039 0.3
Control Delay 293 246 18 251 25.0 5.0 55 122 0.1 132 253 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 0.0
Total Delay 293 246 18 251 25.0 5.0 55 122 0.1 132 253 3.9
LOS C C A C C A A B A B C A
Approach Delay 22.5 11.8 11.5 21.8
Approach LOS C B B C
Queue Length 50th (m) 25.8 54 0.0 4.8 8.3 0.0 19 186 0.0 53 433 0.0
Queue Length 95th (m) 440 128 32 124 177 147 m34 225 m00 113 579 7.5
Internal Link Dist (m) 225.3 293.7 848.4 226.2
Turn Bay Length (m) 90.0 90.0 130.0 60.0 100.0 100.0  60.0 60.0
Base Capacity (vph) 465 634 584 416 652 650 453 1373 578 313 1322 600
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 033 006 009 008 008 026 012 0.61 004 017 039 013
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HCM Signalized Intersection Capacity Analysis Background Volumes 2027
9: Hwy 62 & Vermilyea Rd/Farnham Rd PM Peak Hour

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 45 (41%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.61

Intersection Signal Delay: 16.0 Intersection LOS: B
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  9: Hwy 62 & Vermilyea Rd/Farnham Rd
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HCM Unsignalized Intersection Capacity Analysis

7: Hwy 62 & Roy Blvd

Background Volumes 2027
PM Peak Hour

A T N I 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations i % 4 Ab
Traffic Volume (veh/h) 31 100 71 882 638 19
Future Volume (Veh/h) 31 100 71 882 638 19
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 34 109 77 959 693 21
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1337 357 714
vC1, stage 1 conf vol 704
vC2, stage 2 conf vol 634
vCu, unblocked vol 1337 357 714
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 90 83 91
cM capacity (veh/h) 340 642 882
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2
Volume Total 143 77 480 480 462 252
Volume Left 34 77 0 0 0 0
Volume Right 109 0 0 0 0 21
cSH 530 882 1700 1700 1700 1700
Volume to Capacity 0.27 0.09 0.28 028 027 0.15
Queue Length 95th (m) 8.7 2.3 0.0 0.0 0.0 0.0
Control Delay (s) 14.3 9.5 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 14.3 0.7 0.0
Approach LOS B
Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 40.1% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
11: Sidney St & Kempton Ave

Background Volumes 2027

PM Peak Hour

v St s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations i ' <
Traffic Volume (veh/h) 43 8 258 77 21 113
Future Volume (Veh/h) 43 8 258 77 21 113
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 47 9 280 84 23 123
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 491 322 364
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 491 322 364
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 91 99 98
cM capacity (veh/h) 530 724 1206
Direction, Lane # WB1 NB1 SB1
Volume Total 56 364 146
Volume Left 47 0 23
Volume Right 9 84 0
cSH 554 1700 1206
Volume to Capacity 0.10  0.21 0.02
Queue Length 95th (m) 2.7 0.0 0.5
Control Delay (s) 12.2 0.0 14
Lane LOS B A
Approach Delay (s) 12.2 0.0 14
Approach LOS B
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 33.8% ICU Level of Service

Analysis Period (min)

15
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HCM Signalized Intersection Capacity Analysis
1: Maitland Dr & Hwy 62

Background Volumes 2032
AM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % ' % ' % 44 [l % 44 [l
Traffic Volume (vph) 35 86 139 168 109 62 41 484 72 58 823 26
Future Volume (vph) 35 86 139 168 109 62 41 484 72 55 823 26
Satd. Flow (prot) 1752 1651 0 1719 1663 0 1805 3223 1455 1656 3471 1538
FIt Permitted 0.620 0.539 0.216 0.407
Satd. Flow (perm) 1144 1651 0 975 1663 0 410 3223 1455 709 3471 1538
Satd. Flow (RTOR) 81 28 89 89
Peak Hour Factor 092 09 092 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 3% 5% 4% 5% 3%  17% 0% 12% 1% 9% 4% 5%
Shared Lane Traffic (%)
Lane Group Flow (vph) 38 244 0 183 185 0 45 526 78 60 895 28
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0  10.0 10.0  10.0 70 200 200 70 200 200
Minimum Split (s) 29.0 290 290 290 120 310 310 120 3.0 3.0
Total Split (s) 450 450 450 450 15.0 500 500 150 500 500
Total Split (%) 40.9% 40.9% 40.9% 40.9% 13.6% 455% 455% 13.6% 45.5% 45.5%
Yellow Time (s) 4.5 45 45 4.5 3.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 25 25 25 25 2.0 1.7 1.7 2.0 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 6.7 6.7 5.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 380 380 380 380 56 480 480 564 484 484
Actuated g/C Ratio 035 0.35 035 035 0.51 044 044 051 044 044
v/c Ratio 010  0.39 054  0.31 015 037 0.1 014 059 0.04
Control Delay 254 199 36.4 240 13.0 228 40 222 447 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 254 199 36.4 240 130 2238 40 222 447 9.0
LOS C B D C B C A C D A
Approach Delay 20.7 30.1 19.8 42.3
Approach LOS C C B D
Queue Length 50th (m) 58  26.8 33.1 25.5 45 425 00 127 1123 0.4
Queue Length 95th (m) 136 492 573 444 10.0  59.2 78 m201 1341 m22
Internal Link Dist (m) 903.0 343.9 214.3 762.0
Turn Bay Length (m) 60.0 60.0 45.0 500 450 50.0
Base Capacity (vph) 395 623 336 592 341 1405 684 460 1527 726
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HCM Signalized Intersection Capacity Analysis Background Volumes 2032

1: Maitland Dr & Hwy 62 AM Peak Hour
—
e T R U A A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 010 039 054  0.31 013 037 011 013 059 0.04

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 79.2 (72%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 31.3 Intersection LOS: C
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  1: Maitland Dr & Hwy 62

\':31 T@E P ]
[ ]
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HCM Signalized Intersection Capacity Analysis

9: Hwy 62 & Vermilyea Rd/Farnham Rd

Background Volumes 2032

AM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 [l % 4 i % 44 [l % 44 [l
Traffic Volume (vph) 67 43 68 13 34 66 15 317 21 121 841 125
Future Volume (vph) 67 43 68 13 34 66 15 317 21 121 841 125
Satd. Flow (prot) 1583 1712 1495 1421 1776 1442 1570 3167 1380 1656 3505 1495
FIt Permitted 0.733 0.726 0.186 0.541
Satd. Flow (perm) 1222 1712 1495 1086 1776 1442 307 3167 1380 943 3505 1495
Satd. Flow (RTOR) 92 92 91 129
Peak Hour Factor 092 09 092 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 14% 1% 8%  27% % 12% 15% 14%  17% 9% 3% 8%
Shared Lane Traffic (%)
Lane Group Flow (vph) 73 47 74 14 37 72 16 345 23 132 914 136
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Minimum Split (s) 222 222 222 222 222 222 120 273 273 120 273 273
Total Split (s) 450 450 450 450 450 450 150 500 50.0 150 50.0 50.0
Total Split (%) 40.9% 409% 409% 409% 409% 409% 13.6% 455% 455% 13.6% 455% 455%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.9 5.9 3.0 5.9 5.9
All-Red Time (s) 2.2 2.2 2.2 22 22 2.2 20 1.4 14 20 14 14
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 0.0
Total Lost Time (s) 7.2 7.2 7.2 7.2 7.2 7.2 5.0 7.3 7.3 5.0 7.3 7.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Act Effct Green (s) 378 378 378 378 378 378 K50 427 427 550 427 427
Actuated g/C Ratio 03 034 034 034 034 034 050 039 039 050 039 039
v/c Ratio 017 008 013 0.04 006 013 0.06 028 004 025 067 0.21
Control Delay 26.7 250 40 245 247 3.7 65 111 0.1 138 309 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.7 250 40 245 247 3.7 65 111 0.1 138 309 53
LOS C C A C C A A B A B C A
Approach Delay 17.6 12.4 10.3 26.0
Approach LOS B B B C
Queue Length 50th (m) 11.4 7.1 0.0 21 5.6 0.0 0.7 8.8 00 140 886 1.0
Queue Length 95th (m) 229 158 7.3 6.8 131 68 m20 122 00 243 1118 134
Internal Link Dist (m) 225.3 293.7 848.4 226.2
Turn Bay Length (m) 90.0 90.0 130.0 60.0 100.0 100.0  60.0 60.0
Base Capacity (vph) 419 588 574 373 610 555 268 1229 591 536 1360 659
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 017 008 013 004 006 013 006 028 004 025 067 021
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HCM Signalized Intersection Capacity Analysis Background Volumes 2032
9: Hwy 62 & Vermilyea Rd/Farnham Rd AM Peak Hour

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 45 (41%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 21.0 Intersection LOS: C
Intersection Capacity Utilization 66.3% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  9: Hwy 62 & Vermilyea Rd/Farnham Rd
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HCM Unsignalized Intersection Capacity Analysis

7: Hwy 62 & Roy Blvd

Background Volumes 2032
AM Peak Hour

A T N I 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations i % 4 Ab
Traffic Volume (veh/h) 8 24 77 449 877 26
Future Volume (Veh/h) 8 24 77 449 877 26
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 9 26 84 438 953 28
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1379 490 981
vC1, stage 1 conf vol 967
vC2, stage 2 conf vol 412
vCu, unblocked vol 1379 490 981
tC, single (s) 7.1 7.2 4.2
tC, 2 stage (s) 6.1
tF (s) 3.6 34 2.2
p0 queue free % 97 95 88
cM capacity (veh/h) 271 493 693
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2
Volume Total 35 84 244 244 635 346
Volume Left 9 84 0 0 0 0
Volume Right 26 0 0 0 0 28
cSH 407 693 1700 1700 1700 1700
Volume to Capacity 0.09 0.12 0.14 0.14 037 020
Queue Length 95th (m) 2.2 3.3 0.0 0.0 0.0 0.0
Control Delay (s) 14.7 10.9 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 14.7 1.6 0.0
Approach LOS B
Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 42.7% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
11: Sidney St & Kempton Ave

Background Volumes 2032

AM Peak Hour

v St s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations i ' <
Traffic Volume (veh/h) 87 16 93 36 11 148
Future Volume (Veh/h) 87 16 93 36 11 148
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 95 17 101 39 12 161
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 306 120 140
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 306 120 140
tC, single (s) 6.4 6.2 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.3
p0 queue free % 86 98 99
cM capacity (veh/h) 685 936 1384
Direction, Lane # WB1 NB1 SB1
Volume Total 112 140 173
Volume Left 95 0 12
Volume Right 17 39 0
cSH 714 1700 1384
Volume to Capacity 016  0.08  0.01
Queue Length 95th (m) 44 0.0 0.2
Control Delay (s) 11.0 0.0 0.6
Lane LOS B A
Approach Delay (s) 11.0 0.0 0.6
Approach LOS B
Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 29.3% ICU Level of Service

Analysis Period (min)

15
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HCM Signalized Intersection Capacity Analysis
1: Maitland Dr & Hwy 62

Background Volumes 2032
PM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % ' % ' % 44 [l % 44 [l
Traffic Volume (vph) 58 118 68 193 95 73 120 899 128 51 713 45
Future Volume (vph) 58 118 68 193 95 73 120 899 128 51 713 45
Satd. Flow (prot) 1770 1760 0 1736 1683 0 1787 3539 1553 1556 3471 1568
FIt Permitted 0.624 0.596 0.243 0.188
Satd. Flow (perm) 1162 1760 0 1089 1683 0 457 3539 1553 308 3471 1568
Satd. Flow (RTOR) 29 38 106 89
Peak Hour Factor 092 09 092 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 2% 2% 2% 4% 6% 5% 1% 2% 4%  16% 4% 3%
Shared Lane Traffic (%)
Lane Group Flow (vph) 63 202 0 210 182 0 130 977 139 55 775 49
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0  10.0 10.0  10.0 70 200 200 70 200 200
Minimum Split (s) 29.0 290 290 290 120 310 310 120 3.0 3.0
Total Split (s) 450 450 450 450 15.0 500 500 150 500 500
Total Split (%) 40.9% 40.9% 40.9% 40.9% 13.6% 455% 455% 13.6% 45.5% 45.5%
Yellow Time (s) 4.5 45 45 4.5 3.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 25 25 25 25 2.0 1.7 1.7 2.0 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 6.7 6.7 5.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 380 380 380 380 572 480 480 538 444 444
Actuated g/C Ratio 035 0.35 035 035 052 044 044 049 040 040
v/c Ratio 016  0.32 056  0.30 038 063 019 023 055 007
Control Delay 263 242 36.1 222 157 273 7.1 230 422 122
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 263 242 36.1 222 157 273 7.1 230 422 122
LOS C C D C B C A C D B
Approach Delay 24.7 29.6 23.8 39.3
Approach LOS C C C D
Queue Length 50th (m) 98 282 382 232 137 915 4.3 96 902 1.9
Queue Length 95th (m) 204 479 638 415 237 1184 172 200 1112 104
Internal Link Dist (m) 903.0 343.9 214.3 762.0
Turn Bay Length (m) 60.0 60.0 45.0 500 450 50.0
Base Capacity (vph) 401 626 376 606 360 1543 737 270 1399 685
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HCM Signalized Intersection Capacity Analysis Background Volumes 2032

1: Maitland Dr & Hwy 62 PM Peak Hour
—
e T R U A A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 016  0.32 056  0.30 036 063 019 020 055 0.07

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 79.2 (72%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 29.6 Intersection LOS: C
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  1: Maitland Dr & Hwy 62

\':31 T@E P ]
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HCM Signalized Intersection Capacity Analysis

9: Hwy 62 & Vermilyea Rd/Farnham Rd

Background Volumes 2032

PM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 [l % 4 i % 44 [l % 44 [l
Traffic Volume (vph) 154 36 55 31 55 168 53 832 23 52 508 77
Future Volume (vph) 154 36 55 31 55 168 53 832 23 52 508 77
Satd. Flow (prot) 1787 1845 1524 1570 1900 1568 1687 3539 1346 1687 3406 1404
FIt Permitted 0.718 0.732 0.387 0.191
Satd. Flow (perm) 13561 1845 1524 1209 1900 1568 687 3539 1346 339 3406 1404
Satd. Flow (RTOR) 92 183 91 91
Peak Hour Factor 092 09 092 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 1% 3% 6%  15% 0% 3% 7% 2%  20% 7% 6%  15%
Shared Lane Traffic (%)
Lane Group Flow (vph) 167 39 60 34 60 183 58 904 25 57 552 84
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.00 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Minimum Split (s) 222 222 222 222 222 222 120 273 273 120 273 273
Total Split (s) 450 450 450 450 450 450 150 500 50.0 150 50.0 50.0
Total Split (%) 40.9% 409% 409% 409% 409% 409% 13.6% 455% 455% 13.6% 455% 455%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.9 5.9 3.0 5.9 5.9
All-Red Time (s) 2.2 2.2 2.2 22 22 2.2 20 1.4 14 20 14 14
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 0.0
Total Lost Time (s) 7.2 7.2 7.2 7.2 7.2 7.2 5.0 7.3 7.3 5.0 7.3 7.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Act Effct Green (s) 378 378 378 378 378 378 K50 427 427 550 427 427
Actuated g/C Ratio 03 034 034 034 034 034 050 039 039 050 039 039
v/c Ratio 036 006 010 008 009 028 013 066 004 020 042 0.14
Control Delay 298 247 24 252 254 49 55 127 0.1 136 258 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 298 247 24 252 251 4.9 55 127 0.1 136 258 4.6
LOS C C A C C A A B A B C A
Approach Delay 22.9 11.8 12.0 22.2
Approach LOS C B B C
Queue Length 50th (m) 28.1 5.9 0.0 52 9.1 0.0 20 201 0.0 58 473 0.0
Queue Length 95th (m) 474 136 42 126 188 151 m34 240 m0.0 121 62.7 8.9
Internal Link Dist (m) 225.3 293.7 848.4 226.2
Turn Bay Length (m) 90.0 90.0 130.0 60.0 100.0 100.0  60.0 60.0
Base Capacity (vph) 464 634 584 415 652 658 434 1373 578 292 1322 600
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 036 006 010 008 009 028 013 066 004 020 042 0.14

Asurza Engineers Ltd.

Synchro 11 Report



HCM Signalized Intersection Capacity Analysis Background Volumes 2032
9: Hwy 62 & Vermilyea Rd/Farnham Rd PM Peak Hour

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 45 (41%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 16.5 Intersection LOS: B
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  9: Hwy 62 & Vermilyea Rd/Farnham Rd

\'@1 T@z R —Pug
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HCM Unsignalized Intersection Capacity Analysis

7: Hwy 62 & Roy Blvd

Background Volumes 2032
PM Peak Hour

A T N I 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations i % 4 Ab
Traffic Volume (veh/h) 34 108 77 950 687 21
Future Volume (Veh/h) 34 108 77 950 687 21
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 37 17 84 1033 747 23
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1443 385 770
vC1, stage 1 conf vol 758
vC2, stage 2 conf vol 684
vCu, unblocked vol 1443 385 770
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 88 81 90
cM capacity (veh/h) 313 616 840
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2
Volume Total 154 84 516 516 498 272
Volume Left 37 84 0 0 0 0
Volume Right 117 0 0 0 0 23
cSH 500 840 1700 1700 1700 1700
Volume to Capacity 0.31 0.10 0.30 0.30 029  0.16
Queue Length 95th (m) 10.4 2.7 0.0 0.0 0.0 0.0
Control Delay (s) 15.4 9.8 0.0 0.0 0.0 0.0
Lane LOS C A
Approach Delay (s) 15.4 0.7 0.0
Approach LOS C
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 42.5% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
11: Sidney St & Kempton Ave

Background Volumes 2032

PM Peak Hour

v St s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations i ' <
Traffic Volume (veh/h) 45 9 278 81 22 122
Future Volume (Veh/h) 45 9 278 81 22 122
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 49 10 302 88 24 133
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 527 346 390
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 527 346 390
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 99 98
cM capacity (veh/h) 505 702 1180
Direction, Lane # WB1 NB1 SB1
Volume Total 59 390 157
Volume Left 49 0 24
Volume Right 10 88 0
cSH 530 1700 1180
Volume to Capacity 0.11 023  0.02
Queue Length 95th (m) 3.0 0.0 0.5
Control Delay (s) 12.6 0.0 14
Lane LOS B A
Approach Delay (s) 12.6 0.0 14
Approach LOS B
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 35.2% ICU Level of Service

Analysis Period (min)

15
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Synchro Reports
Total Volumes 2027






HCM Signalized Intersection Capacity Analysis
1: Maitland Dr & Hwy 62

Total Volumes 2027
AM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % ' % ' % 44 [l % 44 [l
Traffic Volume (vph) 33 80 129 156 101 58 38 457 67 58 816 26
Future Volume (vph) 33 80 129 156 101 58 38 457 67 55 816 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 60.0 00 600 00 450 50.0 450 50.0
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (m) 100.0 65.0 0.0 0.0
Satd. Flow (prot) 1752 1651 0 1719 1661 0 1805 3223 1455 1656 3471 1538
FIt Permitted 0.637 0.562 0.233 0.413
Satd. Flow (perm) 1175 1651 0 1017 1661 0 443 3223 1455 720 3471 1538
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 80 29 89 89
Link Speed (k/h) 50 50 60 60
Link Distance (m) 927.0 367.9 238.3 786.0
Travel Time (s) 66.7 26.5 14.3 47.2
Peak Hour Factor 092 09 09 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 3% 5% 4% 5% 3%  17% 0% 12% 1% 9% 4% 5%
Shared Lane Traffic (%)
Lane Group Flow (vph) 36 227 0 170 173 0 41 497 73 60 887 28
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0  10.0 10.0  10.0 70 200 200 70 200 200
Minimum Split (s) 29.0 290 290 290 120 310 310 120 3.0 3.0
Total Split (s) 450 450 450 450 15.0 500 500 150 500 500
Total Split (%) 40.9% 40.9% 40.9% 40.9% 13.6% 455% 455% 13.6% 45.5% 45.5%
Yellow Time (s) 4.5 45 45 4.5 3.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 25 25 25 25 2.0 1.7 1.7 2.0 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 6.7 6.7 5.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 380 380 380 380 555 480 480 575 509 509
Actuated g/C Ratio 035 0.35 035 035 050 044 044 052 046 046
v/c Ratio 0.09 0.36 048 029 013 035 0.11 014 055 0.04
Control Delay 25.2 19.0 340 232 128 225 35 220 415 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 252  19.0 340 232 128 225 35 220 415 8.3
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HCM Signalized Intersection Capacity Analysis Total Volumes 2027

1: Maitland Dr & Hwy 62 AM Peak Hour
A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS C B C C B C A C D A
Approach Delay 19.8 28.6 19.5 39.3
Approach LOS B C B D
Queue Length 50th (m) 54 238 300 232 4.1 39.8 00 123 109.7 0.4
Queue Length 95th (m) 131 4409 523 411 94 556 6.8 m20.3 1314 m25
Internal Link Dist (m) 903.0 343.9 214.3 762.0
Turn Bay Length (m) 60.0 60.0 45.0 500 450 50.0
Base Capacity (vph) 405 622 351 592 356 1405 684 468 1604 758
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 009 0.36 048 0.29 012 035 0.11 013 055  0.04
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 79.2 (72%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 29.8 Intersection LOS: C
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  1: Maitland Dr & Hwy 62

\':31 T@E P ]
[ ]
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HCM Signalized Intersection Capacity Analysis
9: Hwy 62 & Vermilyea Rd/Farnham Rd

Total Volumes 2027
AM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 [l % 4 i % 44 [l % 44 [l
Traffic Volume (vph) 62 40 65 12 31 61 15 314 21 112 796 116
Future Volume (vph) 62 40 65 12 31 61 15 314 21 112 796 116
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 90.0 90.0 1300 60.0 100.0 100.0  60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 80.0 100.0 7.5 100.0
Satd. Flow (prot) 1583 1712 1495 1421 1776 1442 1570 3167 1380 1656 3505 1495
FIt Permitted 0.735 0.729 0.209 0.545
Satd. Flow (perm) 1225 1712 1495 1091 1776 1442 345 3167 1380 950 3505 1495
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 92 92 91 126
Link Speed (k/h) 50 50 80 50
Link Distance (m) 249.3 317.7 8724 250.2
Travel Time (s) 17.9 22.9 39.3 18.0
Peak Hour Factor 092 09 09 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 14% 1% 8%  27% % 12% 15% 14%  17% 9% 3% 8%
Shared Lane Traffic (%)
Lane Group Flow (vph) 67 43 71 13 34 66 16 341 23 122 865 126
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Minimum Split (s) 222 222 222 222 222 222 120 273 273 120 273 273
Total Split (s) 450 450 450 450 450 450 150 500 50.0 150 50.0 50.0
Total Split (%) 40.9% 409% 409% 409% 409% 409% 13.6% 455% 455% 13.6% 455% 455%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.9 5.9 3.0 5.9 5.9
All-Red Time (s) 2.2 2.2 2.2 22 22 2.2 20 1.4 14 20 14 14
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 0.0
Total Lost Time (s) 7.2 7.2 7.2 7.2 7.2 7.2 5.0 7.3 7.3 5.0 7.3 7.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Act Effct Green (s) 378 378 378 378 378 378 K50 427 427 550 427 427
Actuated g/C Ratio 03 034 034 034 034 034 050 039 039 050 039 039
v/c Ratio 016 007 012 003 006 012 006 028 004 023 064 0.19
Control Delay 264 249 35 245 246 29 68 117 0.1 136 299 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 264 249 35 245 246 29 6.8 1.7 0.1 136 299 4.6
LOS C C A C C A A B A B C A
Approach Delay 17.1 11.9 10.8 25.3
Approach LOS B B B C
Queue Length 50th (m) 104 6.5 0.0 20 51 0.0 0.7 9.7 00 129 824 0.0
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HCM Signalized Intersection Capacity Analysis Total Volumes 2027

9: Hwy 62 & Vermilyea Rd/Farnham Rd AM Peak Hour
—

N T U R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) 214 1438 6.5 64 123 54 m22 133 00 226 1043 120
Internal Link Dist (m) 225.3 293.7 848.4 226.2
Turn Bay Length (m) 90.0 90.0 130.0 60.0 100.0 100.0  60.0 60.0
Base Capacity (vph) 420 588 574 374 610 555 283 1229 591 539 1360 657
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 016 007 012 003 006 012 006 028 004 023 064 019
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 45 (41%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 20.5 Intersection LOS: C
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  9: Hwy 62 & Vermilyea Rd/Farnham Rd
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HCM Unsignalized Intersection Capacity Analysis

7: Hwy 62 & Roy Blvd

Total Volumes 2027
AM Peak Hour

A T N I 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations i % 4 Ab
Traffic Volume (veh/h) 31 81 81 417 814 40
Future Volume (Veh/h) 31 81 81 417 814 40
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 34 88 88 453 885 43
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1309 464 928
vC1, stage 1 conf vol 906
vC2, stage 2 conf vol 402
vCu, unblocked vol 1309 464 928
tC, single (s) 7.1 7.2 4.2
tC, 2 stage (s) 6.1
tF (s) 3.6 34 2.2
p0 queue free % 88 83 88
cM capacity (veh/h) 290 514 726
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2
Volume Total 122 88 226 226 590 338
Volume Left 34 88 0 0 0 0
Volume Right 88 0 0 0 0 43
cSH 423 726 1700 1700 1700 1700
Volume to Capacity 0.29 0.12 0.13 0.13 035 020
Queue Length 95th (m) 94 3.3 0.0 0.0 0.0 0.0
Control Delay (s) 16.9 10.6 0.0 0.0 0.0 0.0
Lane LOS C B
Approach Delay (s) 16.9 1.7 0.0
Approach LOS C
Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 45.0% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
11: Sidney St & Kempton Ave

Total Volumes 2027

AM Peak Hour

v St s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations i ' <
Traffic Volume (veh/h) 86 16 87 35 10 137
Future Volume (Veh/h) 86 16 87 35 10 137
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 93 17 95 38 1 149
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 285 114 133
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 285 114 133
tC, single (s) 6.4 6.2 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.3
p0 queue free % 87 98 99
cM capacity (veh/h) 704 944 1392
Direction, Lane # WB1 NB1 SB1
Volume Total 110 133 160
Volume Left 93 0 1
Volume Right 17 38 0
cSH 733 1700 1392
Volume to Capacity 015 008  0.01
Queue Length 95th (m) 4.2 0.0 0.2
Control Delay (s) 10.8 0.0 0.6
Lane LOS B A
Approach Delay (s) 10.8 0.0 0.6
Approach LOS B
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 27.8% ICU Level of Service

Analysis Period (min)

15
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HCM Signalized Intersection Capacity Analysis
1: Maitland Dr & Hwy 62

Total Volumes 2027
PM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % ' % ' % 44 [l % 44 [l
Traffic Volume (vph) 57 110 64 179 88 72 111 881 119 49 680 43
Future Volume (vph) 57 110 64 179 88 72 111 881 119 49 680 43
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 60.0 00 600 00 450 50.0 450 50.0
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (m) 100.0 65.0 0.0 0.0
Satd. Flow (prot) 1770 1760 0 1736 1679 0 1787 3539 1553 1556 3471 1568
FIt Permitted 0.635 0.613 0.262 0.196
Satd. Flow (perm) 1183 1760 0 1120 1679 0 493 3539 1553 321 3471 1568
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 29 41 100 89
Link Speed (k/h) 50 50 60 60
Link Distance (m) 927.0 367.9 238.3 786.0
Travel Time (s) 66.7 26.5 14.3 47.2
Peak Hour Factor 092 09 09 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 2% 2% 2% 4% 6% 5% 1% 2% 4%  16% 4% 3%
Shared Lane Traffic (%)
Lane Group Flow (vph) 62 190 0 195 174 0 121 958 129 53 739 47
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0  10.0 10.0  10.0 70 200 200 70 200 200
Minimum Split (s) 29.0 290 290 290 120 310 310 120 3.0 3.0
Total Split (s) 450 450 450 450 15.0 500 500 150 500 500
Total Split (%) 40.9% 40.9% 40.9% 40.9% 13.6% 455% 455% 13.6% 45.5% 45.5%
Yellow Time (s) 4.5 45 45 4.5 3.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 25 25 25 25 2.0 1.7 1.7 2.0 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 6.7 6.7 5.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 380 380 380 380 572 480 480 538 445 445
Actuated g/C Ratio 035 0.35 035 035 052 044 044 049 040 040
v/c Ratio 015  0.30 0.51 0.29 034 062 018 022 053 007
Control Delay 262 237 34.1 21.3 150 270 7.0 226 412 116
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 262 237 34.1 21.3 150 270 7.0 226 412 116
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HCM Signalized Intersection Capacity Analysis Total Volumes 2027

1: Maitland Dr & Hwy 62 PM Peak Hour
A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS C C C C B C A C D B
Approach Delay 243 28.1 23.6 38.4
Approach LOS C C C D
Queue Length 50th (m) 96  26.0 47 212 127 89.0 3.8 9.1 85.2 1.7
Queue Length 95th (m) 19.9 449 583  39.0 224 1152  16.1 19.5 106.1 9.6
Internal Link Dist (m) 903.0 343.9 214.3 762.0
Turn Bay Length (m) 60.0 60.0 45.0 500 450 50.0
Base Capacity (vph) 408 626 386 606 376 1545 734 276 1403 687
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 015 030 0.51 0.29 032 062 018 019 053  0.07
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 79.2 (72%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 28.9 Intersection LOS: C
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  1: Maitland Dr & Hwy 62
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HCM Signalized Intersection Capacity Analysis
9: Hwy 62 & Vermilyea Rd/Farnham Rd

Total Volumes 2027
PM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 [l % 4 i % 44 [l % 44 [l
Traffic Volume (vph) 143 33 54 31 51 156 52 794 23 48 497 71
Future Volume (vph) 143 33 54 31 51 156 52 794 23 48 497 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 90.0 90.0 1300 60.0 100.0 100.0  60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 80.0 100.0 7.5 100.0
Satd. Flow (prot) 1787 1845 1524 1570 1900 1568 1687 3539 1346 1687 3406 1404
FIt Permitted 0.721 0.734 0.395 0.210
Satd. Flow (perm) 1356 1845 1524 1213 1900 1568 701 3539 1346 373 3406 1404
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 92 170 91 91
Link Speed (k/h) 50 50 80 50
Link Distance (m) 249.3 317.7 8724 250.2
Travel Time (s) 17.9 22.9 39.3 18.0
Peak Hour Factor 092 09 09 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 1% 3% 6%  15% 0% 3% 7% 2%  20% 7% 6%  15%
Shared Lane Traffic (%)
Lane Group Flow (vph) 155 36 59 34 55 170 57 863 25 52 540 77
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Minimum Split (s) 222 222 222 222 222 222 120 273 273 120 273 273
Total Split (s) 450 450 450 450 450 450 150 500 50.0 150 50.0 50.0
Total Split (%) 40.9% 409% 409% 409% 409% 409% 13.6% 455% 455% 13.6% 455% 455%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.9 5.9 3.0 5.9 5.9
All-Red Time (s) 2.2 2.2 2.2 22 22 2.2 20 1.4 14 20 14 14
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 0.0
Total Lost Time (s) 7.2 7.2 7.2 7.2 7.2 7.2 5.0 7.3 7.3 5.0 7.3 7.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Act Effct Green (s) 378 378 378 378 378 378 K50 427 427 550 427 427
Actuated g/C Ratio 03 034 034 034 034 034 050 039 039 050 039 039
v/c Ratio 033 006 010 0.08 008 026 013 063 0.04 017 041 0.13
Control Delay 293 246 22 252 250 5.0 57 127 0.1 132 256 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 0.0
Total Delay 293 246 22 252 250 5.0 5.7 12.7 0.1 132 256 3.9
LOS C C A C C A A B A B C A
Approach Delay 22.2 11.9 12.0 22.2
Approach LOS C B B C
Queue Length 50th (m) 25.8 54 0.0 5.2 8.3 0.0 21 204 0.0 53  46.0 0.0
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HCM Signalized Intersection Capacity Analysis Total Volumes 2027

9: Hwy 62 & Vermilyea Rd/Farnham Rd PM Peak Hour
—

N T U R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) 40 128 39 126 177 147 m36 245 m00 113 612 75
Internal Link Dist (m) 225.3 293.7 848.4 226.2
Turn Bay Length (m) 90.0 90.0 130.0 60.0 100.0 100.0  60.0 60.0
Base Capacity (vph) 465 634 584 416 652 650 440 1373 578 305 1322 600
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 033 006 010 008 008 026 013 063 004 017 041 0.13
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 45 (41%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 16.4 Intersection LOS: B
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  9: Hwy 62 & Vermilyea Rd/Farnham Rd
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HCM Unsignalized Intersection Capacity Analysis

7: Hwy 62 & Roy Blvd

Total Volumes 2027
PM Peak Hour

A T N I 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations i % 4 Ab
Traffic Volume (veh/h) 56 122 124 882 638 49
Future Volume (Veh/h) 56 122 124 882 638 49
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 61 133 135 959 693 53
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1469 373 746
vC1, stage 1 conf vol 720
vC2, stage 2 conf vol 750
vCu, unblocked vol 1469 373 746
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 79 79 84
cM capacity (veh/h) 293 627 858
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2
Volume Total 194 135 480 480 462 284
Volume Left 61 135 0 0 0 0
Volume Right 133 0 0 0 0 53
cSH 461 858 1700 1700 1700 1700
Volume to Capacity 0.42 0.16 0.28 028 027 047
Queue Length 95th (m) 16.4 4.5 0.0 0.0 0.0 0.0
Control Delay (s) 18.3 10.0 0.0 0.0 0.0 0.0
Lane LOS C A
Approach Delay (s) 18.3 1.2 0.0
Approach LOS C
Intersection Summary
Average Delay 24
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
11: Sidney St & Kempton Ave

Total Volumes 2027

PM Peak Hour

v St s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations i ' <
Traffic Volume (veh/h) 45 8 258 80 22 113
Future Volume (Veh/h) 45 8 258 80 22 113
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 49 9 280 87 24 123
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 494 324 367
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 494 324 367
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 91 99 98
cM capacity (veh/h) 527 722 1203
Direction, Lane # WB1 NB1 SB1
Volume Total 58 367 147
Volume Left 49 0 24
Volume Right 9 87 0
cSH 550 1700 1203
Volume to Capacity 0.11 022 0.02
Queue Length 95th (m) 2.8 0.0 0.5
Control Delay (s) 12.3 0.0 1.5
Lane LOS B A
Approach Delay (s) 12.3 0.0 1.5
Approach LOS B
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 34.7% ICU Level of Service

Analysis Period (min)

15
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HCM Signalized Intersection Analysis
1: Maitland Dr & Hwy 62

Total Volumes 2032
AM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % ' % ' % 44 [l % 44 [l
Traffic Volume (vph) 36 86 139 168 109 63 41 492 72 59 875 28
Future Volume (vph) 36 86 139 168 109 63 41 492 72 59 875 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 60.0 00 600 00 450 50.0 450 50.0
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (m) 100.0 65.0 0.0 0.0
Satd. Flow (prot) 1752 1651 0 1719 1661 0 1805 3223 1455 1656 3471 1538
FIt Permitted 0.618 0.539 0.193 0.399
Satd. Flow (perm) 1140 1651 0 975 1661 0 367 3223 1455 696 3471 1538
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 81 29 89 89
Link Speed (k/h) 50 50 60 60
Link Distance (m) 927.0 367.9 238.3 786.0
Travel Time (s) 66.7 26.5 14.3 47.2
Peak Hour Factor 092 09 09 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 3% 5% 4% 5% 3%  17% 0% 12% 1% 9% 4% 5%
Shared Lane Traffic (%)
Lane Group Flow (vph) 39 244 0 183 186 0 45 535 78 64 951 30
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0  10.0 10.0  10.0 70 200 200 70 200 200
Minimum Split (s) 29.0 290 290 290 120 310 310 120 3.0 3.0
Total Split (s) 450 450 450 450 15.0 500 500 150 500 500
Total Split (%) 40.9% 40.9% 40.9% 40.9% 13.6% 455% 455% 13.6% 45.5% 45.5%
Yellow Time (s) 4.5 45 45 4.5 3.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 25 25 25 25 2.0 1.7 1.7 2.0 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 6.7 6.7 5.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 380 380 380 380 54 478 478 566 484 484
Actuated g/C Ratio 035 0.35 035 035 050 043 043 051 044 044
v/c Ratio 010  0.39 054  0.31 016 038  0.11 015 062 0.04
Control Delay 254 199 36.4 239 132 229 40 216 445 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 254 199 36.4 239 132 229 40 216 445 85
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HCM Signalized Intersection Analysis Total Volumes 2032

1: Maitland Dr & Hwy 62 AM Peak Hour
A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS C B D C B C A C D A
Approach Delay 20.7 30.1 20.0 421
Approach LOS C C C D
Queue Length 50th (m) 59 26.8 33.1 25.5 45 436 00 132 1183 0.4
Queue Length 95th (m) 140 492 573 445 10.0 604 78 m205 1404 m27
Internal Link Dist (m) 903.0 343.9 214.3 762.0
Turn Bay Length (m) 60.0 60.0 45.0 500 450 50.0
Base Capacity (vph) 393 623 336 592 322 1401 682 454 1527 726
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10  0.39 054  0.31 014 038  0.11 014 062 0.04
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 79.2 (72%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 31.5 Intersection LOS: C
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15

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

Splits and Phases:  1: Maitland Dr & Hwy 62
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HCM Signalized Intersection Analysis
9: Hwy 62 & Vermilyea Rd/Farnham Rd

Total Volumes 2032
AM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 [l % 4 i % 44 [l % 44 [l
Traffic Volume (vph) 67 43 69 13 34 66 16 337 23 121 856 125
Future Volume (vph) 67 43 69 13 34 66 16 337 23 121 856 125
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 90.0 90.0 1300 60.0 100.0 100.0  60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 80.0 100.0 7.5 100.0
Satd. Flow (prot) 1583 1712 1495 1421 1776 1442 1570 3167 1380 1656 3505 1495
FIt Permitted 0.733 0.726 0.179 0.524
Satd. Flow (perm) 1222 1712 1495 1086 1776 1442 296 3167 1380 913 3505 1495
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 92 92 91 126
Link Speed (k/h) 50 50 80 50
Link Distance (m) 249.3 317.7 8724 250.2
Travel Time (s) 17.9 22.9 39.3 18.0
Peak Hour Factor 092 09 09 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 14% 1% 8%  27% % 12% 15% 14%  17% 9% 3% 8%
Shared Lane Traffic (%)
Lane Group Flow (vph) 73 47 75 14 37 72 17 366 25 132 930 136
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Minimum Split (s) 222 222 222 222 222 222 120 273 273 120 273 273
Total Split (s) 450 450 450 450 450 450 150 500 50.0 150 50.0 50.0
Total Split (%) 40.9% 409% 409% 409% 409% 409% 13.6% 455% 455% 13.6% 455% 455%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.9 5.9 3.0 5.9 5.9
All-Red Time (s) 2.2 2.2 2.2 22 22 2.2 20 1.4 14 20 14 14
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 0.0
Total Lost Time (s) 7.2 7.2 7.2 7.2 7.2 7.2 5.0 7.3 7.3 5.0 7.3 7.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Act Effct Green (s) 378 378 378 378 378 378 K50 427 427 550 427 427
Actuated g/C Ratio 03 034 034 034 034 034 050 039 039 050 039 039
v/c Ratio 017 008 013 0.04 006 013 0.06 030 004 025 068 0.21
Control Delay 26.7 250 4.1 245 247 3.7 68 118 0.1 139 3.2 55
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.7 250 4.1 245 247 3.7 6.8 11.8 0.1 139 3.2 55
LOS C C A C C A A B A B C A
Approach Delay 17.6 12.4 10.9 26.4
Approach LOS B B B C
Queue Length 50th (m) 1.4 7.1 0.0 21 5.6 0.0 08 103 00 140 908 1.4
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HCM Signalized Intersection Analysis Total Volumes 2032

9: Hwy 62 & Vermilyea Rd/Farnham Rd AM Peak Hour
—

N T U R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) 229 158 7.3 6.8 131 6.8 m22 141 00 243 1141 13.8
Internal Link Dist (m) 225.3 293.7 848.4 226.2
Turn Bay Length (m) 90.0 90.0 130.0 60.0 100.0 100.0  60.0 60.0
Base Capacity (vph) 419 588 574 373 610 555 263 1229 591 524 1360 657
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 017 008 013 004 006 013 006 030 004 025 068 021
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 45 (41%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 21.3 Intersection LOS: C
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  9: Hwy 62 & Vermilyea Rd/Farnham Rd
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HCM Unsignalized Intersection Capacity Analysis

7: Hwy 62 & Roy Blvd

Total Volumes 2032
AM Peak Hour

A T N I 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations i % 4 Ab
Traffic Volume (veh/h) 31 82 87 449 877 42
Future Volume (Veh/h) 31 82 87 449 877 42
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 34 89 95 488 953 46
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1410 500 999
vC1, stage 1 conf vol 976
vC2, stage 2 conf vol 434
vCu, unblocked vol 1410 500 999
tC, single (s) 7.1 7.2 4.2
tC, 2 stage (s) 6.1
tF (s) 3.6 34 2.2
p0 queue free % 87 82 86
cM capacity (veh/h) 265 486 683
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2
Volume Total 123 95 244 244 635 364
Volume Left 34 95 0 0 0 0
Volume Right 89 0 0 0 0 46
cSH 395 683 1700 1700 1700 1700
Volume to Capacity 0.31 0.14 0.14 0.14 037 021
Queue Length 95th (m) 10.5 3.9 0.0 0.0 0.0 0.0
Control Delay (s) 18.2 1.1 0.0 0.0 0.0 0.0
Lane LOS C B
Approach Delay (s) 18.2 1.8 0.0
Approach LOS C
Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 47.2% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
11: Sidney St & Kempton Ave

Total Volumes 2032

AM Peak Hour

v St s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations i ' <
Traffic Volume (veh/h) 90 17 93 37 11 148
Future Volume (Veh/h) 90 17 93 37 11 148
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 98 18 101 40 12 161
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 306 121 141
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 306 121 141
tC, single (s) 6.4 6.2 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.3
p0 queue free % 86 98 99
cM capacity (veh/h) 684 936 1383
Direction, Lane # WB1 NB1 SB1
Volume Total 116 141 173
Volume Left 98 0 12
Volume Right 18 40 0
cSH 714 1700 1383
Volume to Capacity 016  0.08  0.01
Queue Length 95th (m) 4.6 0.0 0.2
Control Delay (s) 11.0 0.0 0.6
Lane LOS B A
Approach Delay (s) 11.0 0.0 0.6
Approach LOS B
Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 29.5% ICU Level of Service

Analysis Period (min)

15
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HCM Signalized Intersection Analysis
1: Maitland Dr & Hwy 62

Total Volumes 2032
PM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % ' % ' % 44 [l % 44 [l
Traffic Volume (vph) 61 118 68 193 95 77 120 942 128 53 732 46
Future Volume (vph) 61 118 68 193 95 77 120 942 128 53 732 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 60.0 00 600 00 450 50.0 450 50.0
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (m) 100.0 65.0 0.0 0.0
Satd. Flow (prot) 1770 1760 0 1736 1679 0 1787 3539 1553 1556 3471 1568
FIt Permitted 0.617 0.596 0.233 0.168
Satd. Flow (perm) 1149 1760 0 1089 1679 0 438 3539 1553 275 3471 1568
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 29 41 101 89
Link Speed (k/h) 50 50 60 60
Link Distance (m) 927.0 367.9 238.3 786.0
Travel Time (s) 66.7 26.5 14.3 47.2
Peak Hour Factor 092 09 09 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 2% 2% 2% 4% 6% 5% 1% 2% 4%  16% 4% 3%
Shared Lane Traffic (%)
Lane Group Flow (vph) 66 202 0 210 187 0 130 1024 139 58 796 50
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes Yes
Headway Factor 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm NA pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 2 6 6
Detector Phase 4 4 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 10.0  10.0 10.0  10.0 70 200 200 70 200 200
Minimum Split (s) 29.0 290 290 290 120 310 310 120 3.0 3.0
Total Split (s) 450 450 450 450 15.0 500 500 150 500 500
Total Split (%) 40.9% 40.9% 40.9% 40.9% 13.6% 455% 455% 13.6% 45.5% 45.5%
Yellow Time (s) 4.5 45 45 4.5 3.0 5.0 5.0 3.0 5.0 5.0
All-Red Time (s) 25 25 25 25 2.0 1.7 1.7 2.0 1.7 1.7
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 5.0 6.7 6.7 5.0 6.7 6.7
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 380 380 380 380 57.1 479 479 539 444 444
Actuated g/C Ratio 035 0.35 035 035 052 044 044 049 040 040
v/c Ratio 017  0.32 056  0.31 039 066 019 026 057 0.07
Control Delay 265 242 36.1 22.0 159 282 7.7 230 421 12.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 265 242 36.1 22.0 159 282 7.7 230 424 12.0
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HCM Signalized Intersection Analysis Total Volumes 2032

1: Maitland Dr & Hwy 62 PM Peak Hour
A ey ¢ ANt M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
LOS C C D C B C A C D B
Approach Delay 24.8 29.5 24.7 39.2

Approach LOS C C C D

Queue Length 50th (m) 103 282 382 235 137 978 50 100 926 1.9
Queue Length 95th (m) 212 479 638 423 237 1266 180 208 1138 104
Internal Link Dist (m) 903.0 343.9 214.3 762.0

Turn Bay Length (m) 60.0 60.0 45.0 500 450 50.0
Base Capacity (vph) 396 626 376 606 351 1540 733 256 1399 685
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 017  0.32 056  0.31 037 066 019 023 057 007

Intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 79.2 (72%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 30.0 Intersection LOS: C
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  1: Maitland Dr & Hwy 62
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HCM Signalized Intersection Analysis
9: Hwy 62 & Vermilyea Rd/Farnham Rd

Total Volumes 2032
PM Peak Hour

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 [l % 4 i % 44 [l % 44 [l
Traffic Volume (vph) 154 36 58 33 55 168 55 854 24 52 533 77
Future Volume (vph) 154 36 58 33 55 168 55 854 24 52 533 77
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 90.0 90.0 1300 60.0 100.0 100.0  60.0 60.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 80.0 100.0 7.5 100.0
Satd. Flow (prot) 1787 1845 1524 1570 1900 1568 1687 3539 1346 1687 3406 1404
FIt Permitted 0.718 0.732 0.369 0.180
Satd. Flow (perm) 13561 1845 1524 1209 1900 1568 655 3539 1346 320 3406 1404
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 92 183 91 91
Link Speed (k/h) 50 50 80 50
Link Distance (m) 249.3 317.7 8724 250.2
Travel Time (s) 17.9 22.9 39.3 18.0
Peak Hour Factor 092 09 09 09 09 09 09 09 09 092 092 092
Heavy Vehicles (%) 1% 3% 6%  15% 0% 3% 7% 2%  20% 7% 6%  15%
Shared Lane Traffic (%)
Lane Group Flow (vph) 167 39 63 36 60 183 60 928 26 57 579 84
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.6 3.6 3.6 3.6
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 4.8 4.8
Two way Left Turn Lane Yes
Headway Factor 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00
Turning Speed (k/h) 25 15 25 15 25 15 25 15
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Minimum Split (s) 222 222 222 222 222 222 120 273 273 120 273 273
Total Split (s) 450 450 450 450 450 450 150 500 50.0 150 50.0 50.0
Total Split (%) 40.9% 409% 409% 409% 409% 409% 13.6% 455% 455% 13.6% 455% 455%
Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.9 5.9 3.0 5.9 5.9
All-Red Time (s) 2.2 2.2 2.2 22 22 2.2 20 1.4 14 20 14 14
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 0.0
Total Lost Time (s) 7.2 7.2 7.2 7.2 7.2 7.2 5.0 7.3 7.3 5.0 7.3 7.3
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Act Effct Green (s) 378 378 378 378 378 378 K50 427 427 550 427 427
Actuated g/C Ratio 03 034 034 034 034 034 050 039 039 050 039 039
v/c Ratio 036 0.06 0.11 009 009 028 014 068 004 020 044 0.14
Control Delay 298 247 26 253 251 49 57 131 0.1 137 261 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 298 247 26 263 251 4.9 5.7 13.1 0.1 137 261 4.6
LOS C C A C C A A B A B C A
Approach Delay 22.7 11.9 12.4 22.6
Approach LOS C B B C
Queue Length 50th (m) 28.1 5.9 0.0 55 9.1 0.0 21 21.9 0.0 58  50.0 0.0
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HCM Signalized Intersection Analysis Total Volumes 2032

9: Hwy 62 & Vermilyea Rd/Farnham Rd PM Peak Hour
—

N T U R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 95th (m) 474 136 48 131 188 151 m36 262 m0.0 121  66.0 8.9
Internal Link Dist (m) 225.3 293.7 848.4 226.2
Turn Bay Length (m) 90.0 90.0 130.0 60.0 100.0 100.0  60.0 60.0
Base Capacity (vph) 464 634 584 415 652 658 421 1373 578 284 1322 600
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 036 006 011 009 009 028 014 068 004 020 044 0.4
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 45 (41%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15

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

Splits and Phases:  9: Hwy 62 & Vermilyea Rd/Farnham Rd
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HCM Unsignalized Intersection Capacity Analysis

7: Hwy 62 & Roy Blvd

Total Volumes 2032
PM Peak Hour

A T N I 4
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations i % 4 Ab
Traffic Volume (veh/h) 59 130 130 950 687 51
Future Volume (Veh/h) 59 130 130 950 687 51
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 64 141 141 1033 747 55
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL TWLTL
Median storage veh) 2 2
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 1573 401 802
vC1, stage 1 conf vol 774
vC2, stage 2 conf vol 798
vCu, unblocked vol 1573 401 802
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s) 5.8
tF (s) 3.5 3.3 2.2
p0 queue free % 76 77 83
cM capacity (veh/h) 270 602 817
Direction, Lane # EB1 NB1 NB2 NB3 SB1 SB2
Volume Total 205 141 516 516 498 304
Volume Left 64 141 0 0 0 0
Volume Right 141 0 0 0 0 55
cSH 435 817 1700 1700 1700 1700
Volume to Capacity 0.47 0.17 0.30 0.30 029 018
Queue Length 95th (m) 19.7 5.0 0.0 0.0 0.0 0.0
Control Delay (s) 20.5 10.3 0.0 0.0 0.0 0.0
Lane LOS C B
Approach Delay (s) 20.5 1.2 0.0
Approach LOS C
Intersection Summary
Average Delay 2.6
Intersection Capacity Utilization 49.1% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
11: Sidney St & Kempton Ave

Total Volumes 2032

PM Peak Hour

v St s
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations i ' <
Traffic Volume (veh/h) 47 9 278 84 23 122
Future Volume (Veh/h) 47 9 278 84 23 122
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 51 10 302 91 25 133
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 530 348 393
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 530 348 393
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 90 99 98
cM capacity (veh/h) 502 700 1M77
Direction, Lane # WB1 NB1 SB1
Volume Total 61 393 158
Volume Left 51 0 25
Volume Right 10 91 0
cSH 526 1700 1177
Volume to Capacity 012 023  0.02
Queue Length 95th (m) 3.1 0.0 0.5
Control Delay (s) 12.7 0.0 14
Lane LOS B A
Approach Delay (s) 12.7 0.0 14
Approach LOS B
Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 36.0% ICU Level of Service

Analysis Period (min)

15

Asurza Engineers Ltd.
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Appendix J

Left Turn Lane Warrant Assessment
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