Utopia West Residential
Development

5103 Greenlane, Town of
Beamsville, Lincoln
Transportation Impact Study

Paradigm Transportation Solutions Limited

October 2021
210236







Project Summary

Project Number
210236

October 2021

Client

New Horizon Development
200-3170 Harvester Road
Burlington ON L7N 3W8

Client Contact
Jason Garland
Managing Director

Consultant Project Team
Adam J Makarewicz, C.E.T, MITE
Sarada Pulugurta, E.I.T.

Paradigm Transportation
Solutions Limited
5A-150 Pinebush Road
Cambridge ON N1R 8J8
p: 519.896.3163
905.381.2229
416.479.9684

www.ptsl.com
Version 1.0.0

A paradig

RANSPORTATION SOLUTIONS

Utopia West Residential Development
5103 Greenlane, Town of Beamsville,
Transportation Impact Study

Disclaimer

This document has been prepared for the titled project or named part thereof (the
“project”) and except for approval and commenting municipalities and agencies in
their review and approval of this project, should not be relied upon or used for any
other project without an independent check being carried out as to its suitability and
prior written authorization of Paradigm Transportation Solutions Limited being
obtained. Paradigm Transportation Solutions Limited accepts no responsibility or
liability for the consequence of this document being used for a purpose other than
the project for which it was commissioned. Any person using or relying on the
document for such other purpose agrees and will by such use or reliance be taken
to confirm their agreement to indemnify Paradigm Transportation Solutions Limited
for all loss or damage resulting there from. Paradigm Transportation Solutions
Limited accepts no responsibility or liability for this document to any party other than
the person by whom it was commissioned and the approval and commenting
municipalities and agencies for the project.

To the extent that this report is based on information supplied by other parties,
Paradigm Transportation Solutions Limited accepts no liability for any loss or
damage suffered by the client, whether through contract or tort, stemming from any
conclusions based on data supplied by parties other than Paradigm Transportation
Solutions Limited and used by Paradigm Transportation Solutions Limited in
preparing this report.
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Executive Summary

Content

New Horizon developments retained Paradigm Transportation
Solutions Limited (Paradigm) to conduct this Transportation Impact
Assessment for a proposed Utopia West residential development
located at 5103 Greenlane.

The purpose of this study is to determine the net impacts of the
proposed development on the surrounding road network. The findings,
conclusions and recommendations of this study are summarized below
and outlined in detail in the body of the report.

Development Concept

The applicant proposes to develop the site to include:

302.4 m? (3255 sq.ft.) of ground-floor commercial space
Up to 387 apartment condominium units.

Vehicle access is proposed via one all-turns site driveway connection
to Greenlane.

Conclusions

Based on the investigations carried out, it is concluded that:

Existing Traffic Operations: The study area intersections are
operating with overall acceptable levels of service and within
capacity.

The 95" percentile queue length in meters seems to be within
the available storage limit for all the movements except for the
eastbound left turn movement which exceeds the storage lane
length by around 45m during the AM peak hour.

Site Generated Traffic: The site is forecast to generate a total
of 142 AM peak hour trips and 182 PM peak hour trips.

2026 Background Traffic Operations: The study area
intersections are forecast to operate at overall acceptable levels
of service and within capacity except for the critical movement-
eastbound left turn at Greenlane and Ontario Street intersection
which is forecast to operate at LOS E with a v/c ratio of 0.92
during the AM peak hour.

The 95" percentile queue length in meters seems to be within
the available storage limit for all the movements except for the
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eastbound left turn movement which exceeds the storage lane
length by around 60m during the AM peak hour.

2031 Background Traffic Operations: The study area
intersections are forecast to operate at overall acceptable levels
of service and within capacity except for the critical movement-
eastbound left turn at Greenlane and Ontario Street intersection
which is forecast to operate at LOS F with a v/c ratio of greater
than 1.00 during the AM peak hour.

The 95" percentile queue length in meters seems to be within
the available storage limit for all the movements except for the
eastbound left turn movement which exceeds the storage lane
length by around 70m during the AM peak hour.

2026 Future Total Traffic Operations: The study area
intersections are forecast to operate at overall acceptable levels
of service and within capacity except for the critical movement-
eastbound left turn at Greenlane and Ontario Street intersection
which is forecast to operate at LOS F with a v/c ratio of greater
than 1.00 during the AM peak hour.

The 95" percentile queue length in meters seems to be within
the available storage limit for all the movements except for the
eastbound left turn movement which exceeds the storage lane
length by around 80m during the AM peak hour. Additionally,
the 95" percentile queues for the outbound traffic from the site
are observed to be very low.

2031 Future Total Traffic Operations: The study area
intersections are forecast to operate at overall acceptable levels
of service and within capacity except for the critical movement-
eastbound left turn at Greenlane and Ontario Street intersection
which is forecast to operate at LOS F with a v/c ratio of greater
than 1.00 during the AM peak hour.

The 95" percentile queue length in meters seems to be within
the available storage limit for all the movements except for the
eastbound left turn movement which exceeds the storage lane
length by around 90m during the AM peak hour. Additionally,
the 95" percentile queues for the outbound traffic from the site
are observed to be very low.

Remedial Measures: All study area intersection under 2031
future total traffic conditions are generally forecast to operate at
acceptable levels of service and within capacity with signal
timing optimization and increase in cycle length to 120s. It is
noted that 95 percentile queue length exceeds storage lane by
90m. The extension of available storage space may not be
possible due to spatial constraint.

Paradigm Transportation Solutions Limited | Page ii \«
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» Left Turn Warrant: A left turn auxiliary lane with 15 meters
storage is warranted on Greenlane at the site driveway under
the 2026 horizon.

Recommendations
Based on the findings of this study, it is recommended that:

» The site be permitted to develop as planned;

» Increase cycle length of Greenlane and Ontario Street
intersection to 120s and optimize the signal timing splits and
phases to ensure the best operations for all movements; and

» An eastbound left turn lane on Greenlane at the site driveway
with at least 15 metres of storage be provided.

Paradigm Transportation Solutions Limited | Page iii \«
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1.1

1.2

Introduction

Overview

New Horizon developments retained Paradigm Transportation
Solutions Limited (Paradigm) to conduct this Transportation Impact
Assessment for a residential development located at 5103 Greenlane.

Figure 1.1 illustrates the subject site location and study area limits.
The applicant proposes to develop the site to include:

» 302.4 m? (3255 sq.ft.) of ground-floor commercial space; and
» Up to 387 apartment condominium units.

Vehicle access is proposed via one all-turns site driveway connection
to Greenlane.

Purpose and Scope
The purpose of the study is to:

determine and assess the current study area traffic conditions;
estimate background traffic growth in the area;
estimate the traffic generated by the development;

vV v v Vv

assess the AM and PM peak hour future background and total
traffic within the study area; and

» recommend any necessary remedial measures required to
mitigate the impacts of the additional site traffic.

A pre-study consultation was undertaken with Town of Lincoln staff in
May 2021. The consultation established the work plan, general
assumptions and requirements for the study.

Appendix A contains the pre-study consultation materials.

Paradigm Transportation Solutions Limited | Page 1
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1.3 Study Area

The intersections that are assessed in this study, and confirmed by
Town staff, include:

vV v v v Vv

Greenlane Street and Lincoln Avenue;
Greenlane Street and Cedarbook lane;
Greenlane Street and Juniper Court;
Greenlane Street and Ontario Street; and
The site driveway connection to Greenlane.

VS
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Utopia West Residential Development | TIS | 210236 | October 2021

2 Existing Conditions

2.1

This section documents current traffic conditions, operational
deficiencies and constraints experienced by the public travelling at the
intersections within the study area. The operational deficiencies and
constraints identified at this stage will be fundamental to the process of
defining the required remedial measures.

Roadway Characteristics

Details of the study area roadways are as follows:

Greenlane Street-east of Cedarbrook Lane

Direction: east-west

Beamsville GO Transit Station Secondary Plan' (BGTSSP)
Designation: Collector Road

Cross-Section: 3-lane urban cross-section. One travel lane
in each direction plus a central two-way left-turn lane.

Stopping/Parking Restrictions: Not posted on either side of
the road. Therefore, parking is subject to Town of Lincoln
By-law 89-2000 Section 205.01.10 which limits parking to a
maximum of 12 hours at any given time.

Posted Speed Limit: 50 km/h

Surrounding Land Use: mix of residential (south side) and
commercial (north side)

Greenlane Street-west of Cedarbrook Lane

Direction: east-west
BGTSSP Designation: Collector Road

Cross-Section: 2-lane urban cross-section from west curb
line of Cedarbrook Lane to about 60 metres west. Then it
changes to a 2-lane rural cross-section.

Stopping/Parking Restrictions: Not posted on either side of
the road. Therefore, parking is subject to Town of Lincoln
By-law 89-2000 Section 205.01.10 which limits parking to a
maximum of 12 hours at any given time.

Posted Speed Limit: Posted as 50 km/h
Surrounding Land Use: Mix of residential and agricultural

' Schedule B5, Beamsville GO Transit Station Secondary Plan, Town of Lincoln, May

2018
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Greenlane Street-west of Lincoln Avenue

Direction: east-west
BGTSSP Designation: Collector Road
Cross-Section: 2-lane rural

Stopping/Parking Restrictions: Not posted on either side of
the road. Therefore, parking is subject to Town of Lincoln
By-law 89-2000 Section 205.01.10 which limits parking to a
maximum of 12 hours at any given time

Posted Speed Limit: 50 km/h

Surrounding Land Use: Mix of residential and agricultural

Lincoln Avenue- north and south of Greenlane

Direction: north-south
BGTSSP Designation: Collector Road
Cross-Section: Two-lane rural

Stopping/Parking Restrictions: prohibited on both sides of
the road (both north and south of Greenlane)

Posted Speed Limit: 50 km/h

Surrounding Land Use: Mix of residential and agricultural

Cedarbrook Lane

Direction: north-south
BGTSSP Designation: Local Road
Cross-Section: Two-lane urban cross-section

Stopping/Parking Restrictions: No parking on both sides
north of St. Volodymyr Crescent. Parking permitted on west
side south of St. Volodymyr Crescent (parking is prohibited
on east side).

Speed Limit: Not Posted, assumed to be 50 km/hr
Surrounding Land Use: Residential

Juniper Court

Direction: north-south
BGTSSP Designation: Local Road
Cross-Section: Two-lane urban cross-section

Stopping/Parking Restrictions: Parking is prohibited on the
east side of the road north of the bulb. Parking is permitted

Paradigm Transportation Solutions Limited | Page 5

I



Utopia West Residential Development | TIS | 210236 | October 2021

2.2

2.21

on the west side of the road north of the bulb. Parking is
prohibited within the bulb from 15 November to 15 April

e Posted Speed Limit: Not Posted, assumed to be 50 km/hr
e Surrounding Land Use: Residential

Ontario Street

e Direction: north-south

e BGTSSP Designation: Arterial Road

e Cross-Section: Two-lane urban cross-section

e Stopping/Parking Restrictions: No parking on both sides of
the road.

e Speed Limit: Not Posted, assumed to be 50 km/hr
e Surrounding Land Use: Mix of Residential and Commercial.

Figure 2.1 details the existing lane configurations and traffic control at
the study area intersections. Town is working on urbanizing Greenlane
Road from King Street to Ontario Street. As part of the upgrading, a
sidewalk will be provided on the north side of the roadway and a multi-
use trail will be provided on the south side of the roadway throughout
the study area.

Active Transportation Facilities
Walking
Sidewalks are provided in the study area as follows:

Both sides of Greenlane- east of Cedarbrook Lane;
On west side of Juniper Court; and
On east side of Cedarbrook Lane

Walk Score is an online tool that assigns a numerical walkability score
between 0 and 100 for addresses in Australia, Canada, United States,
and New Zealand. Walk Score ranks communities nationwide based
on how many businesses, parks, theatres, schools and other common
destinations are within walking distance of any given address. The
subject site has a Walk Score of 39 and is considered “Car-
Dependent” which means almost all errands require a car?.

To improve the pedestrian facility, a 1.8m wide concrete sidewalk is
proposed by Town of Lincoln, on the north side of Greenlane Road
between the section just east of the intersection between Greenlane

2 https://www.walkscore.com/score/cedarbrook-In-lincoln-on-canada

Paradigm Transportation Solutions Limited | Page 6
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2.2.2

Road and Lincoln Avenue up till west of Ontario Street intersection with
Greenlane Road.

Cycling

The Town’s cycling infrastructure consists of on street and off-street
facilities. On-street facilities include bike lanes, paved shoulders and
shared use lanes (sharrows). Off-road facilities include multi-use trails
either in the boulevard or on a designated off-road route. At present,
sharrows are provided in the study area as follows:

On Greenlane- east of Cedarbrook Lane;

Both directions on Greenlane-west of Cedarbrook Lane;

Both directions on Greenlane-west of Lincoln Avenue; and

Both directions on Lincoln Avenue-south of Greenlane
To accommodate the bicycle traffic, the Town of Lincoln is planning to
provide a 3m wide multi-use trail along the south side of the Greenlane
Road between the section just east of intersection between King Street

and Greenlane Road till the west of Ontario Street intersection with
Greenlane Road.

Paradigm Transportation Solutions Limited | Page 7
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2.3

2.4

Transit Service

Town of Lincoln operates Niagara Region Transit (NRT) OnDemand
that does not serve fixed routes like conventional transit service. It lets
riders request trips in real-time through the app or over the phone by
selecting a pickup point and destination. The service is provided year-
round as follows:

Monday to Saturday: 7 a.m. — 10 p.m;
Sunday: Closed; and

Service in Niagara-on-the-Lake runs Monday to Saturday from 7
a.m.to 7 p.m.

The service takes riders anywhere across West Niagara, and to
designated transit hubs in St. Catherine’s, Welland, and Port Colborne.
No transit service is observed to operate 400m within the site.

Traffic Volumes

Due to the COVID-19 impact on the travel patten, the volume counts
could not be collected at the study area intersections. Therefore,
during pre-consultation, it was agreed with the Town to factor the most
recent count data available which was year 2012 at the Lincoln Avenue
and Greenlane intersection, year 2016 at the Cedarbrook lane and
Greenlane intersection and year 2017 at the Greenlane and Ontario
Street intersection. A growth rate of one percentage per annum was
applied to bring the 2012 and 2016 counts up to 2021 volumes as it
aligns with the population forecast of the Town of Lincoln
Transportation Master Plan (TMP).3

Traffic count data was unavailable for the Juniper court and Greenlane
intersection. Thus, AM and PM peak volumes were obtained from
Institute of Transportation Engineers (ITE) Trip Generation Manual*
using the residential units count information on the Juniper Court
obtained from the Google Street view and Aerial images. The traffic

The trips were then distributed based on existing trip distribution on
Greenlane Road. Note that traffic volumes at Juniper Court intersection
with Greenlane have not been smoothed to match the volumes at
Greenlane and Ontario Street because of presence of a grocery store
between Ontario and Juniper Court side street.

3 Transportation Master Plan, Town of Lincoln, October 2019.
4 Trip Generation Tenth Edition, Institute of Transportation Engineers, 2017

Paradigm Transportation Solutions Limited | Page 9
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2.5

Figure 2.2 illustrates the existing AM and PM peak hour traffic.

Appendix B contains the detailed traffic count data.

Traffic Operations

Intersection level of service (LOS) is a recognized method of
quantifying the average delay experienced by drivers at intersections.
It is based on the delay experienced by individual vehicles executing
the various movements. The delay is related to the number of vehicles
intending to make a particular movement, compared to the estimated
capacity for that movement. The capacity is based on a number of
criteria related to the opposing traffic flows and intersection geometry.

Table 2.1 summarizes the level of service criteria for signalized and
unsignalized intersections. The highest possible rating is LOS A, where
the average total delay is equal or less than 10.0 seconds per vehicle.
When the average delay exceeds 80 seconds for signalized
intersections, 50 seconds for unsignalized intersections or when the
volume to capacity ratio is greater than 1.0, the movement is classed
as LOS F and remedial measures are usually implemented, if feasible.

TABLE 2.1: VEHICLE LEVEL OF SERVICE DEFINITIONS

Unsignalized

Signalized .
Level of . Intersections
. Intersections Average
Service Average Total Delay
Total Delay (sec/veh)
(sec/veh)
A <10 <10
B >10& <20 >10& <15
C >208&=<35 >15& <25
D >35&<55 >25&<35
E >55&=<80 >35&<50
F > 80 > 50

To assess the existing peak hour conditions, a level of service analysis
was conducted using Synchro 10 software, which implements the
methods of the Highway Capacity Manual. The intersection analysis
considered the following measures of performance:

» LOS for each movement and the overall intersection;

» The v/c ratio for each movement and the overall intersection;
and

» The estimated 95th percentile queue lengths for each
movement.
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The Niagara Region’s TIS guidelines identify critical movement
thresholds for intersections as follows:

Signalized Intersections
Through, shared through/right-turn or right-turn movements with

a v/c ratio greater than 0.85; and
Left-turn movements with a v/c ratio greater than 0.90.

Unsignalized Intersections

Level of service based on average delay per vehicle on
individual movements is LOS D or worse; and

The 95" percentile back of queue exceeds available storage for
individual movements.

An operational analysis was conducted for the existing weekday AM
and PM peak hour traffic volumes at the study area intersections using
Synchro software, which implements the methods of the Highway
Capacity Manual (HCM). The key parameters used in the analysis
include:

Existing lane configurations;

Heavy vehicle percentages derived from existing traffic count
data;

Conflicting pedestrian volumes derived from existing traffic
count data;

Obtained signal timing plan data; and

Synchro default values for all other inputs inclusive of peak hour
factor (0.92).

Table 2.2 summarizes the existing intersection operations.

The analyses indicate that all study area intersections are operating
with overall acceptable levels of service and within capacity during the
peak hours. The 95" percentile queue length in meters seems to be
within the available storage limit for all the movements except for the
eastbound left turn movement which exceeds the storage lane length
by around 45m.

Appendix C contains the detailed Synchro 10 reports.
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TABLE 2.2: EXISITING PEAK HOUR TRAFFIC OPERATIONS

3 Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
= . Control = = = IS =
5 Intersection Type MOE S5 - S S5 - S S - S S - S g
2 Sl3|2|e|S|3|2|c|8 |38 |2|c|85|38|=2|2]|s
g “ls|le| g ||z |&8| ||l |&|"|=s|®]|8&
< = < = < = < = <
LOS | < A > A < A > A < A > A < A > A A
1 - Greenlane & Lincoln AWSC Delay | < 8 > 8 < 8 > 8 < 8 > 8 < 8 > 8 8.2
Avenue VIC < 016 | > < 018 | > < 013 | > < |o006]| >
Q < 1 > < 1 > < 0 > < 0 >
LOS > A A - A B > B A
;5, 2 - Greenlane & TWSC Delay > 0 8 1 10 > 10 4.0
o Cedarbrook Lane VIC - > 0.02 - 0.19 >
x Q - > 0 - 1 >
¥ LOS - > A A - A B > B A
s 3 - Greenlane & Juniper Twsc Delay - > 0 8 - 0 10 > 10 0.5
< Court viC - > 0.00| - 0.02 >
Q - > 0 - 0 >
LOS D Cc > D C C > © B Cc > Cc B B > B Cc
. Delay [ 51 25 > 42 27 29 > 28 12 28 > 26 16 17 > 17 | 26.5
4-Greenlane & Ontario St. | TCS | o™ 974 | 023 | » 004|054 | > 013|076 | > 019|031 | »
Q 70 18 > 7 32 > 10 | 147 > 9 40 >
LOS < A > A < A > A < A > A < A > A A
1 - Greenlane & Lincoln AWSC Delay | < 10 > 10 < 9 > 9 < 8 > 8 < 9 > 9 9.1
Avenue viC < 0.28 > < 0.21 > < 0.10 > < 0.20 >
Q < 1 > < 1 > < 0 > < 1 >
LOS - > A - A B > B A
= 2 - Greenlane & TWsC Delay - > 8 - 3 1 > 11 24
:Cc> Cedarbrook Lane viC - > 0.06 - 0.10 >
™ Q - > 0 - 0 >
5 LOS B > | A A - A | B > | B A
s 3 - Greenlane & Juniper TWsc Delay - > 0 8 - 0 11 > 1 0.4
o Court VvIC - > 0.01 - 0.02 >
Q - > 0 - 0 >
LOS D (o] > © D C > © B C > B B B > B (o
) Delay | 39 32 > 34 38 30 > 31 12 21 > 19 13 18 > 17 | 21.8
4-Greenlane & Ontario St. | TCS | "yo" | o519 | 063 | > 014|046 | > 037|064 | > 045|054 | >
Q 40 52 > 12 43 > 16 111 > 22 82 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TWSC - Two-Way Stop Control
LOS - Level of Service Ex. - Existing Available Storage AWSC - All-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage </>-Shared Lane
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Development Concept

Development Description

The subject site will be located on the north side of Greenlane at
municipal address 5103 Greenlane, west of Ontario Street (Regional
Road 18).

The applicant proposes to redevelop the site to include:

» 302.4 m? (3255 sq.ft.) of ground-floor commercial space; and
» Up to 387 apartment condominium units.

Vehicle access is proposed via one all-turns site driveway connection
to Greenlane located approximately 140 m to the west of Cedarbrook
lane. Vehicle parking is accommodated through 456 parking spaces
while bicycle parking will be provided through 160 long-term bicycle
parking spaces and 8-short term spaces.

Figure 3.1 illustrates the proposed site plan.

Paradigm Transportation Solutions Limited | Page 14 \«
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3.2

Access Location

In general, it is desirable to minimize the number of conflict points
created with existing and future driveways since more conflict points
increase the risk of a collision. The number and types of conflict points
at a driveway however can be managed by limiting both the amount of
access allowed and the location of the driveway relative to other
driveways in the area.

The property is noted to straddle the Urban Boundary and Greenbelt
divisional line. Careful consideration to maintain the mobility along
Greenlane and accommodate development traffic is essential which
inspired review and consideration of the following:

One-point of access is required to limit/reduce conflict points.

All-direction access from Greenlane is needed to provide
sufficient site circulation;

Minimizing potential conflicts along Greenlane with adjacent
connections be a priority.

As a result, the applicant has made efforts to ensure that these ideas
were incorporated into the proposed development plan which has
resulted in a single point of access located at the western limit of the
property. Although the access would technically be located within the
Greenbelt as opposed to the Urban Boundary, the location is noted to
be beneficial from a safety and operational perspective based on the
following:

Sufficient spacing between adjacent intersections is good
design practice in reducing conflict points. The increased
spacing afforded by positing the driveway at the western limit of
the property increasing the spacing between adjacent driveways
and intersections which minimize the severity of potential
conflicts between these connections along Greenlane.

Inadequate corner clearance can create blocked accesses
creating traffic backups, difficult turning movements and limited
visibility. The proposed location meets the suggested corner
clearances as stipulated by the Transportation Association of
Canada (TAC) Geometric Design Guide for Canadian Roads®
for both an unsignalized intersection as well as a signalized
intersection in the event Greenlane and Clearbrook Lane is ever
signalized in the future.

5 Geometric Design Guide for Canadian Roads, Transportation Association of
Canada, 2017
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3.3
3.3.1

If need be, separate left-turn lanes with appropriate storage are
able to be accommodated for the development directly to the
east (Utopia East) and the proposed development that will
provide positive guidance for motorists along Greenlane.

As the planning and design of access has a number of criteria that
need to be met to ensure that is designed appropriate from an
operational and safety perspective, the location of the access as the
western limit of the property maintains the overall intent and guidelines
criteria as outlined by TAC.

The proposed driveway connection is noted to be adequately
positioned, the number and type of conflict points are adequately
managed, and the driveways are separated/located adequately relative
to other driveways in the area. As the Town of Lincoln is committed to
the design and development of a safe and efficient access for the
proposed development, the provision of the access located at the
western limit of the property will facilitate this given the significant
spacing constraints in accommodating access within the urban
boundary.

Parking Arrangement
Surface Parking Arrangement

The surface parking associated with the proposed development is
technically provided within the Greenbelt lands. However, for
clarification, the surface parking (i.e., 41 spaces) has been designed
for visitors of the community orchard as well as for visitors of the
residential households through a shared parking arrangement.

The concept of shared and/or managed parking reflects the variations
in usage levels of different land uses by time of day, day of week and
seasonal factors to derive efficiencies in overall parking supply
requirements through a permissive sharing of a common pool of
parking that support the range of planned uses at different times.

Each land use does not need its own dedicated supply of parking, yet
that is exactly what standard analysis and zoning indicate is needed.
In reality, throughout the day, different uses have different peak
demand: for example, the community orchard will largely be driven by
school/educational field trips that would likely have a high demand
high demand until 3PM, while visitors of a residential building will have
a high demand only after 7PM as outlined by inputs collected by the
Urban Land Institute® (ULI).

6 Shared Parking 2nd Edition, Urban Land Institute, 2005
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3.3.2

3.4

Overall, the surface parking allows for accommodation of peak parking
demand but shares a supply among the different uses. This is an
important point as it reflects the notion that certain user groups can
share the same parking spaces without requiring additional parking.

Residential and Retail Parking Arrangement

Parking for the retail/commercial uses and residents will be provided
through the underground parking garage located within the Urban
Boundary that provides for a total of 415 spaces, meeting the site-
specific zoning requirements.

At this time, Paradigm understands the Applicant intends to install
access control equipment on the first level of the garage to create a
nested area for reserved residential parking. Reserved residential
parking will be provided at 1.47 spaces per residential unit; 405
spaces. Parking that is not located interior to the nested area will be
provided through 10 spaces that will be allocated for use by the retail
component during the day and could also be used by visitors of the site
during the evening hours.

Overall, the residential and retail requirements are accommodated
through parking provided within the Urban Boundary whereas visitors
to the community orchard and visitors of the residential building will be
accommodated through the surface parking area. As the community
orchard and visitors of the residential building will not have an overlap
and peak parking demands, the proposed supply is able to
accommodate through a shared parking arrangement that will limit the
amount of on-site parking provided while still accommodating both
uses adequately.

Swept Path Analysis

The site circulation has been assessed using a fire truck, waste
garbage truck and moving truck

Appendix D contains reduced scale vehicle turning movement
diagrams for the site’s loading zones and main circulation drive aisles.
The diagrams were produced using the site concept plan and
AutoTURN swept path analysis software.

Based on the analysis the design vehicles can circulate the site without
conflicting with the proposed building and other on-site objects (e.g.,
parking spaces, etc.). The inbound right-turn radius has been
redesigned to reflect a 9.0 metre radius to avoid the vehicle crossing
the roadway’s centreline on entry. No other design issues are
identified.
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3.5

3.6

Development Trip Generation

Institute of Transportation Engineers (ITE) Trip Generation Manual’
land use code (LUC) 221 Multifamily Housing (Mid-Rise) and (LUC)
820 Shopping Center were used to estimate the trips generated by the
proposed development. The average rates were used to estimate the
trips since the criteria for fitted equation curve were not met. The site is
estimated a total of 142 AM peak hour trips and 182 PM peak hour
trips.

Table 3.1 summarizes the estimated site trip generation.

TABLE 3.1: SITE TRIP GENERATION

AM Peak Hour PM Peak Hour

Land Use Code
Rate |In Out Total Rate In Out Total

LUC 221 - Multifamily

Housing (Mid-Rise)
LUC 820-Shopping
Center

Development Trip Distribution and Assignment

The site generated trips were assigned to the road network based on
the existing distribution of traffic at the study area intersections as
determined from the existing peak hour traffic volumes. The existing
distribution was used since it reflects the current trip making
characteristics for the surrounding neighbourhood, which is
predominantly residential.

Table 3.2 summarizes the trip distribution.

" Trip Generation Tenth Edition, Institute of Transportation Engineers, 2017
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TABLE 3.2: ESTIMATED PEAK HOUR TRIP DISTRIBUTION

. . AM Peak Hour PM Peak Hour
Origin / . .
Destination 2
In Out In Out
East 22% 48% 30% 36%
Greenlane St
West 23% 20% 30% 21%
North 9% 14% 21% 7%
Lincoln Avenue
South 19% 13% 11% 19%
Cedarbrook Lane South 27% 5% 9% 17%
North 0% 0% 0% 0%
Juniper Ct. St
South 0% 0% 0% 0%
Total | 100% 100% 100% 100%

Figure 3.2 illustrates the AM and PM peak hour site generated trip
assignment.

Paradigm Transportation Solutions Limited | Page 20 \«
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4

4.1
411

41.2

4.2

Evaluation of Future Total Traffic

The assessment of future traffic conditions contained in this section
includes estimates and analyses of future background and total traffic
volumes at the 2026 and 2031 horizons. The future traffic volumes in
the vicinity of the development will consist of increased non-site traffic
volumes (background traffic), traffic generated by other area
developments and the site generated traffic.

2026 Background Traffic Volumes
2026 General Background Traffic

A growth rate of 1% per annum compounded for five years (total
growth of 5%) was applied to the existing traffic volumes to derive the
2026 background traffic volumes. The growth rate of 1% was used
because it aligns with the Town of Lincoln TMP. Figure 4.1 illustrates
the 2026 AM and PM peak hour background traffic.

Other Area Developments

The traffic generated by the future 5055 Greenlane development? to be
located north of Cedarbrook lane and east of the subject site was
added to the background traffic over and above general growth.

Figure 4.2 illustrates the 5055 Greenlane development location.

The development is planned as a six storeyed residential building with
276 units and 126 square meters of commercial space. A total of 325
parking spaces are also proposed to be provided as part of the
development which is expected to be complete by 2026.

Figure 4.3 illustrates the 5055 Greenlane development assignment.

2026 Background Traffic Operations

The operations of the study area intersections under 2026 background
traffic volumes were evaluated using the same analytical approach as
used for existing traffic operations. The signal timings and cycle length
have been maintained same as existing conditions.

8 5055 Greenlane Beamsville — Transportation Impact Study Addendum Letter,
Paradigm Transportation Solutions Limited, July 2018
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Table 4.1 summarizes the 2026 AM and PM peak hour background
traffic operations. The entries in the table indicate the AM and PM peak
hour level of service (LOS), volume to capacity ratios (v/c), and 95
percentile queue length estimates.

The results indicate the study area intersections are forecast to
continue operating at acceptable levels of service and within capacity
during the AM and PM peak hours except for the critical movement at
the intersection of Greenlane and Ontario Street. The movement is as
below:

The eastbound left turn movement, forecast to operate at LOS E
with a v/c ratio of 0.92 during the AM peak hour. The 95th
percentile queue length in meters seems to be within the
available storage limit for all the movements except for the
eastbound left turn movement which exceeds the storage lane
length by around 60m.

Appendix E contains the detailed Synchro 10 reports.
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TABLE 4.1: 2026 BACKGROUND TRAFFIC OPERATIONS

3 Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
% . Control = = = = =
i Intersection MOE < o < o < o < ) <
2 Type t | S| E(S8 || S |E 8| |ZS|E2E|[8|=|Z|E2([8]|¢
g S| g|2|s|s|e|2|g|s|2|2|s|5|g|2|8]|¢
c = x = £ [ s = [ o £ x o
< = < = < [ < = <
LOS < A > A < A > N < A > A < A > A A
1 - Greenlane & Lincoln AWSC Delay | < 8 > 8 < 8 > 8 < 8 > 8 < 8 > 8 8.2
Avenue vIC < 017 | > < 0.18 | > < 014 ] > < 007 | >
Q < 1 > < 1 > < 1 > < 0 >
LOS A - > A A > A B - > B < B > B A
= 2 - Greenlane & Twsc Delay| 8 > 0 8 - > 1 11 - > 11 < 12 > 12 513
:|:° Cedarbrook Lane & Utopia VI/IC | 0.01 - > 0.02 - > 0.23 - > < 0.11 >
ﬁ Q 0 - > 0 - > 1 - > < 0 >
g LOS - > A A - A B > A
= 3 - Greenlane & Juniper Twsc Delay - > (1] 8 - 0 11 > 11 0.4
< Court VIC - > 0.00| - 0.03 >
Q - > 0 - 0 >
LOS E Cc > C C > Cc B C > © B B > B Cc
. Delay | 80 25 > 61 28 29 > 29 12 30 > 28 17 18 > 18 | 31.3
4-Greenlane & Ontario St | TCS | /" | gg7 | 027 | > 004|057 | > 014|079 | > 021|032 >
Q 87 21 > 7 38 > 11 | 173 > 9 43 >
LOS < B > B < A > A < A > A < A > A A
1 - Greenlane & Lincoln AWSC Delay| < 10 > 10 < 10 > 10 < 9 > 9 < 10 > 10 9.7
Avenue VvIC < 033 | > < 025 | > < 012 ] > < 023 | >
Q < 2 > < 1 > < 0 > < 1 >
LOS A - > A A - > A B - > B < C > (o3 A
= 2 - Greenlane & Twsc Delay| 8 - > 1 0 - > 3 14 - > 14 < 15 > 15 3.7
:g Cedarbrook Lane & Utopia V/C | 0.02 - > 0.00 - > 0.16 - > < 0.12 >
™ Q 0 - > 0 - > 1 - > < 0 >
§ LOS - S [ A A - A | B > B A
= 3 - Greenlane & Juniper Twsc Delay - > 0 8 - 0 12 > 12 0.3
o Court VvIC - > 0.01 - 0.02 >
Q - > 0 - 0 >
LOS D Cc > D D C > (o] B C > (o] B C > (o3 Cc
. Dela 40 34 > 36 40 30 > 3 15 27 > 24 17 22 > 22 | 255
4-Greenlane & Onario st | 7€ | 0| 0 | e | 015|048 | > 050 | 073 | > 056 | 063 | >
Q 46 63 > 12 49 > 22 | 138 > 27 | 104 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TWSC - Two-Way Stop Control
LOS - Level of Service Ex. - Existing Available Storage AWSC - All-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage </>-Shared Lane
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4.3

2026 Future Total Traffic Operations

The site generated traffic was added to the 2026 background traffic
volumes to derive the future total traffic.

Figure 4.4 illustrates the AM and PM peak future total traffic.

The operations of the study area intersections under 2026 future total
traffic were evaluated using the same analytical approach as used for
background traffic operations. The signal timings and cycle length have
been maintained same as existing conditions.

Table 4.2 summarizes the 2026 AM and PM peak hour future total
traffic operations. The entries in the table indicate the AM and PM peak
hour level of service (LOS), volume to capacity ratios (v/c), and 95t
percentile queue length estimates.

The results indicate the study area intersections are forecast to
continue operating at acceptable levels of service and within capacity
during the AM and PM peak hours except for the critical movement at
the intersection of Greenlane and Ontario Street. The movement is as
below:

The eastbound left turn movement, forecast to operate at LOS F
with a v/c ratio of greater than 1.00 during the AM peak hour
which indicates that there is a heavy left turning traffic from
Greenlane Road towards Ontario Street that exceed the
capacity limit. With addition of site traffic, the operation of this
movement appears to have exacerbated especially during the
AM peak hour. The 95" percentile queue length in meters
seems to be within the available storage limit for all the
movements except for the eastbound left turn movement which
exceeds the storage lane length by around 80m.

The site access intersection with Greenlane is reported to
operate at acceptable level of service and well within capacity.
The 95" percentile queues are observed to be very low.

Appendix F contains the detailed Synchro 10 reports.
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TABLE 4.2: 2026 FUTURE TOTAL TRAFFIC OPERATIONS

3 Direction / Movement / Approach
% Eastbound Westbound Northbound Southbound
o . Control = = = = =
2 Intersection Type MOE S | - S S | - S S | - S S | - S g
> = 3 < o £ 3 < o L 3 < o = 3 < o >
3 s|e|2l8|s|e|2|&8|s|e|8|s|s|e|2|E]|s
< < [ 2 < [ 2 < [ 2 < [ 2
< = < = < = < = <
LOS < A > A < A > A < A > A < A > A A
1 - Greenlane & Lincoln AWSC Delay | < 9 > 9 < 9 > 9 < 8 > 8 < 8 > 8 8.6
Avenue VIC < 0.19 > < 0.25 > < 0.15 > < 0.07 >
Q < 0.7 > < 1.0 > < 0.5 > < 0.2 >
LOS A > A A > A < B > B < B > B A
2 - Greenlane & Twsc Delay | 8 - > 2 8 - > 1 < 13 > 13 < 14 > 14 6.1
Cedarbrook Lane & Utopia VIC | 0.04 - > 0.02 - > < 0.29 > < 0.13 >
5 Q 0.1 - > 0.1 - > < 1.2 > < 0.5 >
= LOS - > A A - A B > B A
> 3 - Greenlane & Juniper Delay - > 0 8 - 0 11 > 11 0.4
8 Court TWSC | v - s 000 | - 0.03 >
= Q - > 0 - 0 >
< Los | A - A - > [ A B B | A
4 - Greenlane & Site Delay | 8 - 1 - > 0 11 12| 28
Access Twse vicC | 0 - - > 0
Q 0 - - > 1
LOS F Cc > F C Cc > C B Cc > (o] B B > B D
) Delay | 122 | 26 > 88 29 30 > 30 12 30 > 28 17 18 > 18 | 37.7
S-Greenlane & Ontario St. | TCS | "y/™ [ 107 | 031 > 005 | 057 | > 014|079 | > 021]033| >
Q 104 | 24 > 7 40 > 11 | 173 > 9 43 >
LOS < B > B < B > B < A > A < B > B B
1 - Greenlane & Lincoln AWSC Delay | < 1 > 1 < 10 > 10 < 9 > 9 < 1 > 11 | 10.6
Avenue vIC < 040 | > < 0.31 > < 014 | > < 028 | >
Q < 2 > < 1 > < 1 > < 1 >
LOS A - > A A - > A < Cc > Cc < Cc > Cc A
2 - Greenlane & TWsC Delay| 8 - > 1 8 - > 1 < 16 > 16 < 17 > 17 41
Cedarbrook Lane & Utopia V/C | 0.04 - > 0.07 - > < 0.21 > < 0.14 >
= Q 0 - > 0 - > < 1 > < 1 >
o LOS - > A A - A B > B A
™ 3 - Greenlane & Juniper Twsc Delay - > 0 8 - 0 12 > 12 0.3
o Court viC - > 0.01 - 0.02 >
= Q - > 0 - 0 >
o LOS A - A - > A B > B A
4 - Greenlane & Site Delay | 8 - 1 - > 0 14 > 14 23
Access wse VIC 0 - - > 0 >
Q 0 - - > 1 >
LOS D Cc > D D Cc > (o] B Cc > (o] B Cc > (o] (o]
. Delay | 42 35 > 37 40 30 > 31 17 28 > 26 18 24 > 23 | 27.0
5 - Greenlane & Ontario St. | TCS | 5" | 560 [ 069 | > 016 [ 048 | > 054|074 > 057|066 | >
Q 50 68 > 12 52 > 25 | 142 > 29 | 109 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TWSC - Two-Way Stop Control
LOS - Level of Service Ex. - Existing Available Storage AWSC - All-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage </>-Shared Lane
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4.4

4.5

2031 Background Traffic Volumes

The approved growth rate of 1% per annum was compounded for ten
years (total growth of 10%) and applied to the existing traffic to derive
the 2031 background traffic. The growth rate of 1% was used because
it aligns with the Town of Lincoln TMP.

No other area developments other than that outlined in sec 4.1.2 were
added to the general background traffic estimates.

Figure 4.5 illustrates the AM and PM peak hour background traffic.
2031 Background Traffic Operations

The operations of the study area intersections under 2031 background
traffic were evaluated using the same analytical approach as used for
the 2026 traffic operations. The signal timings and cycle length have
been maintained same as existing conditions.

Table 4.3 summarizes the 2031 AM and PM peak hour background
traffic operations. The entries in the table indicate the AM and PM peak
hour level of service (LOS), volume to capacity ratios (v/c), and 95t
percentile queue length estimates.

The results indicate the study area intersections are forecast to
continue operating at acceptable levels of service and within capacity
during the AM and PM peak hours except for the critical movement at
the intersection of Greenlane and Ontario Street. The movement is as
below:

The eastbound left turn movement, forecast to operate at LOS F
with a v/c ratio of greater than 1.00 during the AM peak hour
which indicates that there is a heavy left turning traffic from
Greenlane Road towards Ontario Street that exceed the
capacity limit. With the additional growth in background traffic in
2031 compared to 2026, the operation of this movement
appears to have exacerbated especially during the AM peak
hour. The 95" percentile queue length in meters seems to be
within the available storage limit for all the movements except
for the eastbound left turn movement which exceeds the storage
lane length by around 70m.

Appendix G contains the detailed Synchro 10 reports.
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TABLE 4.3: 2031 BACKGROUND TRAFFIC OPERATIONS

3 Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
o . Control = = o = =
8 Intersection MOE < o < o < © < © [
2 Type ¢ | 2| E£E| 8|« | 3| E|8|e|Z3|E|8|«|3|5|8]|¢
S Sle|&|s|%|e|&8|s|%|¢8|&8|ag|%|e|&g|&|6so
c = 4 a - [ o ] o o ] o a
< = < = < = < = <
LOS < A > A < A > A < A > A < A > A A
1 - Greenlane & Lincoln AWSC Delay | < 9 > 9 < 9 > 9 < 8 > 8 < 8 > 8 8.6
Avenue viC < 0.18 > < 0.23 > < 0.15 > < 0.07 >
Q < 1 > < 1 > < 1 > < 0 >
LOS A - > A A - > B > B < B > B A
5 2 - Greenlane & TWsC Delay| 8 > 0 8 > 1 12 > 12 < 12 > 12 53
:C:’ Cedarbrook Lane & Utopia V/C | 0.01 - > 0.02 - > 0.25 - > < 0.11 >
ﬁ Q 0 - > 0 - > 1 - > < 0 >
¥ LOS - > A A - A B > A
s 3 - Greenlane & Juniper Twsc Delay - > 0 8 - 0 1" > 11 0.4
< Court VIC - > 0.00 - 0.03 >
Q - > 0 - 0 >
LOS F C > E C C > (o] B [} > Cc B B > B D
. Delay | 106 | 26 > 78 28 30 > 30 13 33 > 31 18 18 > 18 | 35.6
4-Greenlane & Ontario St. | TCS V/Cy 101|028 > 005|060 | > 015|084 | > 025|034 | >
Q 94 22 > 7 41 > 11 | 188 > 10 45 >
LOS < B > B < A > A < A > A < A > A A
1 - Greenlane & Lincoln AWSC Delay | < 11 > 1 < 10 > 10 < 9 > 9 < 10 > 10 | 10.0
Avenue VviIC < 0.36 > < 0.27 > < 0.13 > < 0.24 >
Q < 2 > < 1 > < 0 > < 1 >
LOS A - > A A - > A B - > B < Cc > Cc A
5 2 - Greenlane & TWSC Delay| 8 - > 1 0 - > 3 14 - > 14 < 16 > 16 | 3.7
:|:° Cedarbrook Lane & Utopia VIC | 0.02 - > 0.00 - > 0.17 - > < 0.12 >
x Q 0 - > 0 - > 1 - > < 0 >
"i‘l LOS - > [ A A - A B > [ B A
s 3 - Greenlane & Juniper TWsC Delay - > 0 8 - 0 12 > 12 0.3
o Court VIC - > 0.01 - 0.02 >
Q - > 0 - 0 >
LOS D C > D D C > (o5 B C > (9 Cc C > Cc Cc
. Dela 42 35 > 37 40 30 > 31 17 31 > 28 21 25 > 24 | 27.8
4-Greenlane & Ontario St. | TCS V/Cy 060 | 068 | > 017 | 049 | > 055|078 | > 064|067 | >
Q 49 66 > 13 52 > 24 | 166 > 30 | 115 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TWSC - Two-Way Stop Control
LOS - Level of Service Ex. - Existing Available Storage AWSC - All-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage </>-Shared Lane
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4.6

2031 Future Total Traffic Operations

The site generated traffic was added to the 2031 background traffic to
derive the future total traffic.

Figure 4.6 illustrates the AM and PM peak hour total traffic.

The operations of the study area intersections under 2031 future total
traffic were evaluated using the same analytical approach as used for
2031 background traffic operations.

Table 4.4 summarizes the 2031 AM and PM peak hour future total
traffic operations. The entries in the table indicate the AM and PM peak
hour level of service (LOS), volume to capacity ratios (v/c), and 95
percentile queue length estimates. The signal timings and cycle length
have been maintained same as existing conditions.

The results indicate the study area intersections are forecast to
continue operating at acceptable levels of service and within capacity
during the AM and PM peak hours except for the critical movement at
the intersection of Greenlane and Ontario Street. The movement is as
below:

The eastbound left turn movement, forecast to operate at LOS F
with a v/c ratio of greater than 1.00 during the AM peak hour
which indicates that there is a heavy left turning traffic from
Greenlane Road towards Ontario Street that exceed the
capacity limit. With the addition of site traffic in 2031 compared
to 2026, the operation of this movement appears to have
exacerbated especially during the AM peak hour. The 95"
percentile queue length in meters seems to be within the
available storage limit for all the movements except for the
eastbound left turn movement which exceeds the storage lane
length by around 90m.

The site access intersection with Greenlane is reported to
operate at acceptable level of service and well within capacity.
The 95" percentile queues are observed to be very low.

Appendix H contains the detailed Synchro 10 reports.

Paradigm Transportation Solutions Limited | Page 34 \«



9€c0ole
ApniS jopdw| uolpbpiodsupi] §sapm pidon

J1pl] [PJO] IN§NJ INOH XD3J [£0T wbipv.iod wf

29 |1 et |1 g |1 rc |t
-, == = =i D A @lw ® 5 ©|=>
T B == g °|& 8 =&
AR 5 = | 5!
aue| Lo =ltiel + 6 ~ |t 0s oo ot €1 aue|
o @ (&) (4] o N NN o
-usalo = Nje 01 +«— ¢¢¢ +«— €9¢ +« C€¢ + /GC -usai9
—12e d i L|¥ Il «gr g 4 L —ze «19 d I L|¥ ¥§ 0 «gue v 19 «o66c 66 I L|¥V 9 oz
gez—> 6 9t P> o> 62> 6 24 92— /82— ¢8 Alq Mt P oz~ oz L -l p 0z— 91z €9 4l9t > o5 —
PN N aue|  zgZ —» 1 N ] R AN PN
6 3|88 -usaI9 gg PP & o 6L 3|0 °°
Jt 29 t < Jte t
ds & S 48 o HER:
I @ i ) N ) W 35
Yead Nd
(Ve Q< T Q >
28 ql1 s |1 mMQH mwu%
EBW,O .WQ W/_.V O|€O
o4 all | =l 5!
auey o ot 82 N + € = L oalt 8 N P aug|
oo 2w ) N R ©
-usalo © +— S “«— /yE = +« 191 +«— ¢l +« /Cl -usaio
— 1l d I b¥F 2 «re s 4 L «o0se 90 i L|¥ 8 «izz <z v 6L 16, «o05 I L|¥ L «cep
9iz— VL 2|9t P oz o> T 2 eyl — eyl —> ¢ A9t P 06— 06— LU 4P ozz—> 6L —> vl 2lq9t P <L
aue
09 Ivn.V:%U_ | ¢l — vF_‘Ivn.hlV% 6l J%W wmvlvunnbvg
c0¢ % © -usaio L 3 6 <
2|t 29 ' e 12 P L
Slo —_ ~N|o [~ SLw [(] Ko, =
alx m o .m 8m3nlb. oovvm
il <) { 5 Il 8% il s 5

Yead NV



Utopia West Residential Development | TIS | 210236 | October 2021

TABLE 4.4: 2031 FUTURE TOTAL TRAFFIC OPERATIONS

3 Direction / Movement / Approach
= Eastbound Westbound Northbound Southbound
o . Control = < < = =
2 Intersection MOE < G < G < G < G i
] Type | 3|8 || 2|2 (8| |22 |8s|e|2|2]|¢8]|¢
s S|1e|g8le|3|glglel3|e|2la|l3|g|&|za]|®
= < [3 e < @ o = [ o < x a
< = < = < - < = <
LOS | < A > A < A > A < A > A < A > A A
1 - Greenlane & Lincoln AWSC Delay | < 9 > 9 < 9 > 9 < 9 > 9 < 9 > 9 9.0
Avenue viC < 020 | > < 0.30 > < 0.16 > < 008 | >
Q < 0.7 > < 13 > < 0.6 > < 0.3 >
LOS A - > A A - > A < B > B < B > B A
2 - Greenlane & TwscC Delay| 8 - > 2 8 - > 1 < 13 > 13 < 14 > 14 6.2
Cedarbrook Lane & Utopia VIC | 0.04 - > 0.02 - > < 0.30 > < 014 | >
5 Q 0.1 - > 0.1 - > < 13 > < 0.5 >
2 LOS - > A A - A B > B A
x 3 - Greenlane & Juniper Delay - > 0 8 - 0 1 > 1 0.4
3 Court WSC | Ve - 000 | - 003 >
= Q - > 0 - 0 >
< os| A - A - > [ A B B [ A
4 - Greenlane & Site Delay | 8 - 1 - > 0 11 1.4 2.8
Access WSC | Ve | o - - > 0
Q 0 - - > 1
LOS F C > F Cc Cc > (03 B Cc > (o] B B > B D
) Delay | 158 | 26 > 112 | 29 30 > 30 13 33 > 31 18 18 > 18 | 437
S-Greenlane & Ontario St. | TCS | "y | 447 | 033 | > 005|060 | > 016 | 084 | > 025|034 >
Q 112 26 > 7 43 > 12 188 > 10 46 >
LOS | < B > B < B > B < A > A < B > B B
1 - Greenlane & Lincoln AWSC Delay | < 12 > 12 < 1" > 1 < 9 > 9 < 1" > 11 | 11.0
Avenue viC < |[042]| > < [032] > < 015 > < [029]| >
Q < 2 > < 1 > < 1 > < 1 >
LOS | A - > A A - > A < Cc > [ < C > c A
2 - Greenlane & TWSC Delay| 8 - > 1 8 - > 1 < 17 > 17 < 18 > 18 41
Cedarbrook Lane & Utopia V/C | 0.04 - > 0.07 - > < 0.23 > < 0.14 >
5 Q 0] - > 0 - > < 1 > < 1 >
o LOS - > A A - A B > B A
x 3 - Greenlane & Juniper TWsC Delay - > 0 8 - 0 12 > 12 0.3
& Court VvIC - > 0.01 - 0.02 >
= Q - > 0 - 0 >
£ LOS | A - A - > A B > B A
4 - Greenlane & Site Delay| 8 - 1 - > 0 14 > 14 22
Access wse \(¢} 0 - - > 0 >
Q 0 - - > 1 >
LOS D D > D D C > c B Cc > (o] C C > (o] c
. Delay | 44 36 > 39 41 30 > 31 19 32 > 29 22 27 > 26 | 29.5
5- Greenlane & Ontario St.| TCS | '™ g63 [ 071 | > 018|049 | > 060 | 080 | > 065|070 >
Q 53 72 > 13 | 55 > 26 | 166 > 30 [ 117 | >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TWSC - Two-Way Stop Control
LOS - Level of Service Ex. - Existing Available Storage AWSC - All-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage </>-Shared Lane
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5.1
51.1

Remedial Measures

Intersection/Roadway Mitigation
Greenlane at Ontario Street

The eastbound left turn movement at the Greenlane and Ontario Street
intersection has been identified as critical under 2026 and 2031
horizons (with or without the development) during AM peak hour.
Signal timing optimization along with increasing the cycle length t0o120
seconds could be considered to alleviate this issue.

Table 5.1 summarizes the AM peak hour 2031 future total traffic
intersection operations with signal timing improvements. The analyses
indicate that all study area intersections are operating with overall
acceptable levels of service and within capacity during the AM peak
hour.

The 95" percentile queue length in meters seems to be within the
available storage limit for all the movements except for the eastbound
left turn movement which exceeds the storage lane length by around
90m. Given the presence of left turning storage lane at Juniper Court
located approximately 55 m to the west of the Greenlane and Ontario
Street intersection there is not much scope to increase the available
storage at the Greenlane Road for the eastbound left turning
movement.

Appendix | contains the detailed Synchro 10 reports.
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TABLE 5.1: 2031 SENSITIVITY ANALYSIS

3 Direction / Movement / Approach
S Eastbound Westbound Northbound Southbound
o =
2 Intersection C_‘r’ “::' MOE 5| . |8 5| . |8 5| . |8 5| -8 ]cE
2 v S| 3|5|c|5|3|5|c|5|3|8|c|5|3|8|¢2]|s
p = o g = o g = o - = o
c < (3 e < (43 o < o a < 4 o
< = < = < = < = <
x LOS E Cc > D C C > (o} B D > D Cc C > C
o5 . Delay | 61 25 > 48 27 28 > 28 19 39 > 37 26 22 > 22 | 336
o -
f=gCil| -Greenlane & Ontario St. | TCS | 'y/o" | (83| 025 | > 004 | 047 | > 018|084 | > 033|034 >
< Q 112 | 25 > 7 42 > 16 | 214 > 14 53 >
MOE - Measure of Effectiveness Q - 95th Percentile Queue Length TWSC - Two-Way Stop Control
LOS - Level of Service Ex. - Existing Available Storage AWSC - All-Way Stop Control
Delay - Average Delay per Vehicle in Seconds Avail. - Available Storage </>-Shared Lane
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5.2

Left-Turn Lane Warrants

The Ministry of Transportation Ontario (MTO) Design Supplement for
the Transportation Association of Canada (TAC) Geometric Design
Guide for Canadian Roads (GDGCR)?® provides procedures to assess
the need for auxiliary left-turn lanes.

The need for eastbound left turn lane on the Greenlane at the at the
site driveway was assessed for the 2026 and 2031 future total traffic
volumes. The warrants were conducted using the Ministry of
Transportation (MTO) left-turn lane warrant for an unsignalized
intersection with a two-lane cross section for a 60 kilometre per hour
design speed (10 kilometres per hour over the posted speed limit).

The warrants indicate the following:

» Forecast Year 2026: a left-turn lane with 15 metres storage is
warranted on Greenlane at the site driveway; and

» Forecast Year 2031: the 15 metres storage warranted at the
2026 horizon is also warranted at the 2031 horizon.

The warrant can be found on Appendix J.

9 Ministry of Transportation Ontario. Design Supplement for the TAC
Geometric Design Guide for Canadian Roads, Section 9.17. June 2017.
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6 Conclusions and Recommendations

6.1 Conclusions
Based on the investigations carried out, it is concluded that:

Existing Traffic Operations: The study area intersections are
operating with overall acceptable levels of service and within
capacity.

The 95" percentile queue length in meters seems to be within
the available storage limit for all the movements except for the
eastbound left turn movement which exceeds the storage lane
length by around 45m during the AM peak hour.

Site Generated Traffic: The site is forecast to generate a total
of 142 AM peak hour trips and 182 PM peak hour trips.

2026 Background Traffic Operations: The study area
intersections are forecast to operate at overall acceptable levels
of service and within capacity except for the critical movement-
eastbound left turn at Greenlane and Ontario Street intersection
which is forecast to operate at LOS E with a v/c ratio of 0.92
during the AM peak hour.

The 95" percentile queue length in meters seems to be within
the available storage limit for all the movements except for the
eastbound left turn movement which exceeds the storage lane
length by around 60m during the AM peak hour.

2031 Background Traffic Operations: The study area
intersections are forecast to operate at overall acceptable levels
of service and within capacity except for the critical movement-
eastbound left turn at Greenlane and Ontario Street intersection
which is forecast to operate at LOS F with a v/c ratio of greater
than 1.00 during the AM peak hour.

The 95" percentile queue length in meters seems to be within
the available storage limit for all the movements except for the
eastbound left turn movement which exceeds the storage lane
length by around 70m during the AM peak hour.

2026 Future Total Traffic Operations: The study area
intersections are forecast to operate at overall acceptable levels
of service and within capacity except for the critical movement-
eastbound left turn at Greenlane and Ontario Street intersection
which is forecast to operate at LOS F with a v/c ratio of greater
than 1.00 during the AM peak hour.

The 95" percentile queue length in meters seems to be within
the available storage limit for all the movements except for the

Paradigm Transportation Solutions Limited | Page 40 \«



Utopia West Residential Development | TIS | 210236 | October 2021

eastbound left turn movement which exceeds the storage lane
length by around 80m during the AM peak hour. Additionally,
the 95" percentile queues for the outbound traffic from the site
are observed to be very low.

2031 Future Total Traffic Operations: The study area
intersections are forecast to operate at overall acceptable levels
of service and within capacity except for the critical movement-
eastbound left turn at Greenlane and Ontario Street intersection
which is forecast to operate at LOS F with a v/c ratio of greater
than 1.00 during the AM peak hour.

The 95" percentile queue length in meters seems to be within
the available storage limit for all the movements except for the
eastbound left turn movement which exceeds the storage lane
length by around 90m during the AM peak hour. Additionally,
the 95" percentile queues for the outbound traffic from the site
are observed to be very low.

Remedial Measures: All study area intersection under 2031
future total traffic conditions are generally forecast to operate at
acceptable levels of service and within capacity with signal
timing optimization and increase in cycle length to 120s. It is
noted that 95™ percentile queue length exceeds storage lane by
90m. The extension of available storage space may not be
possible due to spatial constraint.

Left Turn Warrant: A left turn auxiliary lane with 15 meters
storage is warranted on Greenlane at the site driveway under
the 2026 horizon.

6.2 Recommendations
Based on the findings of this study, it is recommended that:

The site be permitted to develop as planned;

Increase cycle length of Greenlane and Ontario Street
intersection to 120s and optimize the signal timing splits and
phases to ensure the best operations for all movements; and

An eastbound left turn lane on Greenlane at the site driveway
with at least 15 metres of storage be provided.
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From: Walter Neubauer

To: Jill Juhlke; Christine Kinahan
Cc: Eric Vonk; Sarada Pulugurta
Subject: RE: (210236) Utopia West Pre-Study Consultation
Date: May 11, 2021 10:35:38 AM
Attachments: image003.png
imaae005.png
image006.png

Factoring old traffic data is probably a more reliable indicator at this point.

Walter Neubauer, C.E.T.
Manager, Engineering Services
Town of Lincoln

Direct: 905-563-2799 ext. 278
Tel: 905-563-8205
wneubauer@lincoln.ca

lincoln.ca
@TownofLincolnON

From: Jill Juhlke <jjuhlke @ptsl.com>

Sent: May 10, 2021 2:38 PM

To: Christine Kinahan <ckinahan@lincoln.ca>

Cc: Eric Vonk <evonk@lincoln.ca>; Walter Neubauer <wneubauer@lincoln.ca>; Sarada Pulugurta
<spulugurta@ptsl.com>

Subject: RE: (210236) Utopia West Pre-Study Consultation

Thanks Christine,

Give the uncertainty around re-opening, will the Town will accept counts conducted during
the current lockdown?

Thanks,

Jill Juhlke, C.E.T.

Senior Project Manager

Paradigm Transportation Solutions Limited
5A-150 Pinebush Road, Cambridge ON N1R 8J8
p: 905.381.2229 x301

e: jjuhlke@ptsl.com
w: www.ptsl.com

From: Christine Kinahan <ckinahan@lincoln.ca>
Sent: May 10, 2021 8:40 AM



mailto:wneubauer@lincoln.ca
mailto:jjuhlke@ptsl.com
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To: Jill Juhlke <jjuhlke@ptsl.com>
Cc: Eric Vonk <evonk@lincoln.ca>; Walter Neubauer <wneubauer@lincoln.ca>
Subject: RE: (210236) Utopia West Pre-Study Consultation

Good morning Jill,

Just wanted to let you know we do not have any recent counts on hand for any of the
identified locations.

Don’t hesitate to reach out if you need any info or data, | will do my best to assist.

Thank you, and have a great day.

Christine Kinahan, Dipl.T

Engineering Technician, Engineering Services
Town of Lincoln

Direct: 905-563-2799 ext. 233

Tel: 905-563-8205

ckinahan@lincoln.ca

lincoln.ca
@TownofLincolnON

From: Walter Neubauer <wneubauer@lincoln.ca>

Sent: May 7, 2021 10:27 AM

To: Jill Juhlke <jjuhlke@ptsl.com>; Christine Kinahan <ckinahan@Ilincoln.ca>
Cc: Eric Vonk <evonk@lincoln.ca>

Subject: RE: (210236) Utopia West Pre-Study Consultation

Hi Jill

Comments in red below. Please feel free to contact either Christine or myself if you
have any questions. Also copying in Eric Vonk for comments.

Walter Neubauer, C.E.T.
Manager, Engineering Services
Town of Lincoln

Direct: 905-563-2799 ext. 278
Tel: 905-563-8205

wneubauer@lincoln.ca

lincoln.ca
@TownofLincolnON

From: Jill Juhlke <jjuhlke@ptsl.com>
Sent: May 4, 2021 3:12 PM


mailto:jjuhlke@ptsl.com
mailto:evonk@lincoln.ca
mailto:wneubauer@lincoln.ca
mailto:ckinahan@lincoln.ca
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mailto:jjuhlke@ptsl.com
mailto:ckinahan@lincoln.ca
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mailto:wneubauer@lincoln.ca
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mailto:jjuhlke@ptsl.com

To: Christine Kinahan <ckinahan@lincoln.ca>
Cc: Walter Neubauer <wneubauer@lincoln.ca>
Subject: (210236) Utopia West Pre-Study Consultation

Hi Christine,

We have been retained by New Horizon developments to prepare a transportation impact
study in support of the proposed Utopia West residential development located at 5103
Greenlane.

The property owner is proposing to develop the site to include:

» 285 m? (3,070 sq. ft.) of ground-floor commercial space; and

> up to 400 apartment condominium units.
Vehicle access is proposed via one all-turns site driveway connection to Greenlane.

A total parking supply of about 500 parking spaces is proposed.
The Transportation Impact Study will follow the Niagara Region Guidelines for
Transportation Impact Studies (2012). The following items supplement these guidelines:
1. The following study area intersections:

¢ Greenlane and Cedarbrook lane (unsignalized)

e Greenlane and Lincoln Avenue

e Greenlane and Juniper Court

¢ The site driveway connection to Greenlane

2. We will utilize the most recent count data from the Town. If The Town does not have
data more recent than June 2016, we will utilize the traffic data collected as part of
the transportation impact study completed by Paradigm for the Utopia East
development currently under construction (immediately west of Sobey’s). We will
apply a Town-approved growth factor to the volumes to represent existing conditions.

e Town TMP
e Niagara Region Go Hub Study

» New data should be collected, there has been a lot of growth in
Lincoln and this is a busy corridor. New data should be cross-
referenced with older 2016 data given Covid impacts to driving
patterns.

3. Traffic forecasts will be completed for five (5) years from the date of the study and
two analysis periods (AM and PM peak hours). I'd like to see a 10 year forecast as
well please.

4. Trip generation will be based on ITE 10t Edition rates using the appropriate land use


mailto:ckinahan@lincoln.ca
mailto:wneubauer@lincoln.ca

codes (LUC). Tentatively those will include LUC 221 Multifamily Housing (Mid-Rise)
and LUC 820 Shopping Center.

5. Trip distribution will be based on the existing travel patterns within the study area.
The trips will be assigned based on the most logical routes to/from the site.

6. Unless otherwise directed, general background growth will be accounted for at a 2%
per annum, compounded over the study years.

7. Traffic growth from nearby developments will be accounted for and as such, by way
of this email we are requesting this information as applicable. Please reference
Town’s TMP, Regional TMP and available TIS from surrounding developments

8. All traffic analyses will be undertaken using Synchro 10.

9. All analyses results, assumptions and supporting documentation will be included
within the report appendices.

10. We have assumed the Town will require an access and circulation review to ensure
compliance of the proposed development plan with Town requirements, specifically
refuse collection and fire vehicle circulation. Please confirm this will be required.

We kindly request your review and comment on the proposed work plan. Feel free to
contact me if you have any questions or require additional information.

Thank you,

Jill Juhlke, C.E.T.

Senior Project Manager

Paradigm Transportation Solutions Limited
5A-150 Pinebush Road, Cambridge ON N1R 8J8
p: 905.381.2229 x301

e: jjuhlke@ptsl.com
w: www.ptsl.com

This e-mail and any files transmitted with it are confidential and intended solely for the use of the
individual or entity to whom they are addressed. If you have received this e-mail in error please
notify the sender immediately. Please note that any views or opinions presented in this e-mail are
solely those of the author and do not necessarily represent those of Paradigm Transportation
Solutions Limited. Finally, the recipient should check this e-mail and any attachments for the
presence of viruses. Paradigm Transportation Solutions Limited accepts no liability for any damage
caused by any virus transmitted by this e-mail.

This e-mail and any files transmitted with it are confidential and intended solely for the use of the
individual or entity to whom they are addressed. If you have received this e-mail in error please
notify the sender immediately. Please note that any views or opinions presented in this e-mail are
solely those of the author and do not necessarily represent those of Paradigm Transportation
Solutions Limited. Finally, the recipient should check this e-mail and any attachments for the


mailto:jjuhlke@ptsl.com
http://www.ptsl.com/

presence of viruses. Paradigm Transportation Solutions Limited accepts no liability for any damage
caused by any virus transmitted by this e-mail.
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Green Lane Rd @ Lincoln Ave
Morning Peak Diag ram Specified Period One Hour Peak

From: 7:00:00 From: 8:00:00
To: 9:00:00 To: 9:00:00

Municipality: Beamsville Weather conditions:

Site #: 0000000099 Sunny/Dry

Intersection: Green Lane Rd & Lincoln Ave Person(s) who counted:

TFR File #: 3 Karin

Count date: 27-Jun-2012

** Non-Signalized Intersection **

Major Road: Green Lane Rd runs W/E

North Leg Total: 117
North Entering: 45
North Peds: 0

Peds Cross: ><

<ﬂ @ D> Lincoln Ave

Heavys 0 0 1 1 Heavys 0 East Leg Total: 271
Trucks 0 1 1 2 ﬁ Trucks 3 East Entering: 130
Cars 5 32 5 42 Cars 69 East Peds: 0
Totals 5 33 7 Totals 72 Peds Cross: X

Heavys Trucks Cars Totals Cars  Trucks Heavys Totals
0 3 98 101 @l 18 1 0 19

<;| 87 1 0 88
< ‘ N E 21 1 1 23

Green Lane Rd 126 3 1
w E

Heavys Trucks Cars Totals Green Lane Rd
0 1 5 6 ﬁ S ‘ >
1 1 95 97 |:>
1 1 6 8 @ Cars Trucks Heavys Totals
2 3 106 Lincoln Ave <ﬂ ﬁ G> 136 3 2 141
Peds Cross: X Cars 59 Cars 6 46 36 88 Peds Cross: >
West Peds: 0 Trucks 3 @ Trucks 2 1 1 4 South Peds: 1
West Entering: 111 Heavys 2 Heavys 0 0 0 South Entering: 92
West Leg Total: 212 Totals 64 Totals 8 47 37 South Leg Total: 156

Comments




Green Lane Rd @ Lincoln Ave

Mid-day Peak Diagram

Specified Period One Hour Peak

From: 11:00:00 From: 12:30:00
To: 14:00:00 To: 13:30:00
Municipality: Beamsville Weather conditions:
Site #: 0000000099 Sunny/Dry
Intersection: Green Lane Rd & Lincoln Ave Person(s) who counted:
TFR File #: 3 Karin
Count date: 27-Jun-2012

** Non-Signalized Intersection **

Major Road: Green Lane Rd runs W/E

North Leg Total: 105
North Entering: 57
North Peds: 2

Peds Cross: ><

Heavys Trucks Cars
1 3 152

Totals
156

<

Green Lane Rd

Heavys Trucks Cars Totals

0 0 5 5 Iﬁ
1 3 121 125 |:>
0 0 8 8 @
1 3 134

Peds Cross: X Cars
West Peds: 0 Trucks
West Entering: 138 Heavys
West Leg Total: 294 Totals

d

71

71

34 13
@ [ Lincoln Ave

Heavys 0 0 0 Heavys 0 East Leg Total: 364
Trucks 0 0 0 ﬁ Trucks 0 East Entering: 184
Cars 10 34 13 57 Cars 48 East Peds: 2
Totals 10 Totals 48 Peds Cross: X

Cars Trucks Heavys Totals
@ 17 0 0 17
<;| 134 3 1 138
N E 29 0 0 29
180 3 1

Green Lane Rd

s | >

Cars Trucks Heavys Totals
Lincoln Ave J ﬁ D 176 3 1 180
Cars 8 26 42 76 Peds Cross: >
@ Trucks 0 0 0 0 South Peds: 9
Heavys 0 South Entering: 76
Totals 8 26 42 South Leg Total: 147

Comments




Green Lane Rd @ Lincoln Ave

Afternoon Peak Diagram

Specified Period One Hour Peak

From: 15:00:00 From: 15:45:00
To: 18:00:00 To: 16:45:00
Municipality: Beamsville Weather conditions:
Site #: 0000000099 Sunny/Dry
Intersection: Green Lane Rd & Lincoln Ave Person(s) who counted:
TFR File #: 3 Karin
Count date: 27-Jun-2012

** Non-Signalized Intersection **

Major Road: Green Lane Rd runs W/E

North Leg Total: 177
North Entering: 131
North Peds: 2

Peds Cross: ><

Heavys
Trucks

Cars

Totals

Heavys Trucks Cars
0 5 139

Totals
144

<

Green Lane Rd

Heavys Trucks Cars Totals

1 0 4 5 ﬁ
1 7 167 175 |:>
0 0 12 12 @
2 7 183

Peds Cross: X Cars
West Peds: 2 Trucks
West Entering: 192 Heavys
West Leg Total: 336 Totals

0 0 Heavys 1 East Leg Total: 450
1 5 ﬁ Trucks 1 East Entering: 191
13 66 47 126 Cars 44 East Peds: 0
14 Totals 46 Peds Cross: X

d

130

133

68 49
@ [ Lincoln Ave

Cars Trucks Heavys Totals
% 16 1 0 17
<:| 118 3 0 121
N E 52 1 0 53
186 5 0

Green Lane Rd

s | >

Cars Trucks Heavys Totals
Lincoln Ave J ﬁ D 249 o 1 259
Cars 8 24 35 67 Peds Cross: >
@ Trucks 1 0 0 1 South Peds: 2
Heavys 0 0 0 0 South Entering: 68
Totals 9 24 35 South Leg Total: 201

Comments




Green Lane Rd @ Lincoln Ave

Total Count Diagram

Municipality: Beamsville Weather conditions:

Site #: 0000000099 Sunny/Dry

Intersection: Green Lane Rd & Lincoln Ave Person(s) who counted:

TFR File#: 3 Karin

Count date: 27-Jun-2012

** Non-Signalized Intersection ** Major Road: Green Lane Rd runs W/E
North Leg Total: 1036 Heavys 1 1 1 3 Heavys 3 East Leg Total: 2668
North Entering: 553 Trucks 2 6 3 11 Trucks 6 East Entering: 1228
North Peds: 27 Cars 61 326 152 539 Cars 474 East Peds: 5
Peds Cross: > Totals 64 333 156 Totals 483 Peds Cross: X

<ﬂ @ D> Lincoln Ave
Heavys Trucks Cars Totals Cars  Trucks Heavys Totals
7 18 903 928 @I 144 2 1 147
<;| 789 13 5 807
< ‘ N E 268 5 1 274
Green Lane Rd 1201 20 7
w E

Heavys Trucks Cars Totals Green Lane Rd
1 1 40 |42 ﬁ S ‘ >
16 19 954 | 989 |:>
2 3 60 65 @ Cars Trucks Heavys Totals
19 23 1054 Lincoln Ave @ ﬁ E> 1394 28 18 1440
Peds Cross: X Cars 654 Cars 53 290 288 631 Peds Cross: >
West Peds: 6 Trucks 14 Trucks 3 3 6 12 South Peds: 24
West Entering: 1096 Heavys 4 Heavys 1 1 1 3 South Entering: 646
West Leg Total: 2024 Totals 672 Totals 57 294 295 South Leg Total: 1318

Comments




- paradigm

Paradigm Transportation Solutions Limited
22 King Street South, Suite 300

Waterloo, Ontario, Canada N2J 1N8
519-896-3163 chowness@ptsl.com

Turning Movement Data

Count Name: Greenlane & Cedarbrook Lane

Site Code:
Start Date: 06/01/2016
Page No: 1

Greenlane Greenlane Cedarbrook Lane
. Eastbound Westbound Northbound
StartTime Thru Right U-Turn Peds App. Total Left Thru U-Turn Peds App. Total Left Right U-Turn Peds App. Total Int. Total
6:00 AM 11 0 0 0 11 1 9 0 0 10 2 9 0 0 11 32
6:15 AM 17 0 0 18 4 11 0 0 15 4 11 0 15 48
6:30 AM 20 0 0 0 20 0 16 0 0 16 4 17 0 0 21 57
6:45 AM 20 3 0 1 23 0 16 0 0 16 4 15 0 1 19 58
Hourly Total 68 4 0 1 72 5 52 0 0 57 14 52 0 1 66 195
7:00 AM 16 3 0 0 19 3 19 0 0 22 5 4 0 0 9 50
7:15 AM 18 0 0 0 18 6 19 0 0 25 8 21 0 0 29 72
7:30 AM 22 2 0 0 24 5 23 0 0 28 12 24 0 0 36 88
7:45 AM 38 0 0 0 38 5 20 0 0 25 10 31 0 1 41 104
Hourly Total 94 5 0 0 99 19 81 0 0 100 35 80 0 1 115 314
8:00 AM 26 1 0 1 27 3 15 0 0 18 9 19 0 1 28 73
8:15 AM 21 4 0 0 25 6 22 0 0 28 7 22 0 1 29 82
8:30 AM 23 1 0 0 24 3 22 1 0 26 9 25 0 1 34 84
8:45 AM 24 4 0 1 28 5 25 0 0 30 3 16 0 1 19 77
Hourly Total 94 10 0 2 104 17 84 1 0 102 28 82 0 4 110 316
9:00 AM 29 2 0 0 31 6 28 0 0 34 4 13 0 0 17 82
9:15 AM 21 0 0 25 8 10 0 0 18 4 7 0 0 11 54
9:30 AM 22 5 0 0 27 7 30 0 0 37 15 0 0 16 80
9:45 AM 37 3 0 0 40 5 25 0 1 30 2 6 0 0 8 78
Hourly Total 109 14 0 0 123 26 93 0 1 119 11 41 0 0 52 294
10:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
x4k BREAK *+* _ R _ R R R R R R _ R R
Hourly Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3:00 PM 33 3 0 0 36 18 25 0 0 43 4 11 0 0 15 94
3:15 PM 37 11 0 0 48 13 41 0 0 54 3 5 0 0 8 110
3:30 PM 37 5 0 0 42 15 37 0 0 52 6 8 0 1 14 108
3:45 PM 46 11 0 0 57 20 45 0 0 65 5 16 0 0 21 143
Hourly Total 153 30 0 0 183 66 148 0 0 214 18 40 0 1 58 455
4:00 PM 41 8 0 0 49 21 52 0 0 73 9 9 0 0 18 140
4:15 PM 37 8 0 0 45 18 36 0 0 54 8 16 0 0 24 123
4:30 PM 43 8 0 0 51 16 55 1 0 72 8 0 0 9 132
4:45 PM 50 8 0 0 58 16 37 0 0 53 6 6 0 0 12 123
Hourly Total 171 32 0 0 203 71 180 1 0 252 24 39 0 0 63 518
5:00 PM 56 15 0 0 71 24 54 0 0 78 7 11 0 0 18 167
5:15 PM 50 12 0 0 62 15 46 0 0 61 4 14 0 0 18 141
5:30 PM 34 8 0 0 42 20 45 0 0 65 7 11 0 1 18 125
5:45 PM 40 7 0 0 47 14 39 0 0 53 7 13 0 0 20 120
Hourly Total 180 42 0 0 222 73 184 0 0 257 25 49 0 1 74 553




6:00 PM 29 6 0 0 35 11 36 0 0 47 7 15 0 0 22 104
6:15 PM 21 11 0 0 32 15 31 0 0 46 9 13 0 0 22 100
6:30 PM 18 8 0 0 26 14 21 0 0 35 8 12 0 1 20 81
6:45 PM 33 6 0 0 39 7 28 0 2 35 8 9 0 0 17 91
Hourly Total 101 31 0 0 132 47 116 0 2 163 32 49 0 1 81 376
Grand Total 970 168 0 3 1138 324 938 2 3 1264 187 432 0 9 619 3021
Approach % 85.2 14.8 0.0 - 25.6 74.2 0.2 - 30.2 69.8 0.0 - -
Total % 32.1 5.6 0.0 37.7 10.7 31.0 0.1 41.8 6.2 14.3 0.0 20.5 -
Lights 930 164 0 1094 317 915 2 1234 181 425 0 606 2934
% Lights 95.9 97.6 - 96.1 97.8 97.5 100.0 97.6 96.8 98.4 - 97.9 97.1
Mediums 37 4 0 41 7 23 0 30 6 7 0 13 84
% Mediums 3.8 2.4 - 3.6 2.2 2.5 0.0 2.4 3.2 1.6 - 2.1 2.8
Avrticulated Trucks 3 0 0 3 0 0 0 0 0 0 0 0 3
% Articulated Trucks 0.3 0.0 - 0.3 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.1
Pedestrians - - - 3 - - - - 3 - - - - 9 - -
% Pedestrians - - - 100.0 - - - - 100.0 - - - - 100.0 - -




\« paradigm

Paradigm Transportation Solutions Limited
22 King Street South, Suite 300

Waterloo, Ontario, Canada N2J 1N8
519-896-3163 chowness@ptsl.com

Greenlane [W]

Total
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- paradigm

Paradigm Transportation Solutions Limited
22 King Street South, Suite 300

Waterloo, Ontario, Canada N2J 1N8
519-896-3163 chowness@ptsl.com

Turning Movement Peak Hour Data (7:30 AM)

Count Name: Greenlane & Cedarbrook Lane

Site Code:
Start Date: 06/01/2016
Page No: 4

Greenlane Greenlane Cedarbrook Lane
Start Time Eastbound Westbound Northbound
Thru Right U-Turn Peds App. Total Left Thru U-Turn Peds App. Total Left Right U-Turn Peds App. Total Int. Total
7:30 AM 22 2 0 0 24 5 23 0 0 28 12 24 0 0 36 88
7:45 AM 38 0 0 0 38 5 20 0 0 25 10 31 1 41 104
8:00 AM 26 1 0 1 27 3 15 0 0 18 9 19 0 1 28 73
8:15 AM 21 4 0 0 25 6 22 0 0 28 7 22 0 1 29 82
Total 107 7 0 1 114 19 80 0 0 99 38 96 0 3 134 347
Approach % 93.9 6.1 0.0 - 19.2 80.8 0.0 - - 28.4 71.6 0.0 - -
Total % 30.8 2.0 0.0 32.9 5.5 23.1 0.0 - 28.5 11.0 27.7 0.0 - 38.6 -
PHF 0.704 0.438 0.000 0.750 0.792 0.870 0.000 - 0.884 0.792 0.774 0.000 - 0.817 0.834
Lights 100 5 0 105 19 74 0 - 93 38 95 0 - 133 331
% Lights 93.5 71.4 - 92.1 100.0 92.5 - - 93.9 100.0 99.0 - - 99.3 95.4
Mediums 6 2 0 8 0 6 0 6 0 1 0 1 15
% Mediums 5.6 28.6 - 7.0 0.0 7.5 - - 6.1 0.0 1.0 - - 0.7 4.3
Articulated Trucks 1 0 0 1 0 0 0 0 0 0 0 0 1
% Articulated Trucks 0.9 0.0 - 0.9 0.0 0.0 - - 0.0 0.0 0.0 - - 0.0 0.3
Pedestrians - - - 1 - - - - 0 - - - - 3 - -
% Pedestrians - - - 100.0 - - - - - - - - - 100.0 - -
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Paradigm Transportation Solutions Limited
22 King Street South, Suite 300

Waterloo, Ontario, Canada N2J 1N8

519-896-3163 chowness@ptsl.com

coooo:!
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- paradigm

Paradigm Transportation Solutions Limited

22 King Street South, Suite 300 Count Name: Greenlane & Cedarbrook Lane
Site Code:
Waterloo, Ontario, Canada N2J 1N8 Start Date: 06/01/2016
519-896-3163 chowness@ptsl.com Page No: 6

Turning Movement Peak Hour Data (4:30 PM)

Greenlane Greenlane Cedarbrook Lane
Start Time Eastbound Westbound Northbound
Thru Right U-Turn Peds App. Total Left Thru U-Turn Peds App. Total Left Right U-Turn Peds App. Total Int. Total
4:30 PM 43 8 0 0 51 16 55 1 0 72 1 8 0 0 9 132
4:45 PM 50 8 0 0 58 16 37 0 0 53 6 6 0 12 123
5:00 PM 56 15 0 0 71 24 54 0 0 78 7 11 0 0 18 167
5:15 PM 50 12 0 0 62 15 46 0 0 61 4 14 0 0 18 141
Total 199 43 0 0 242 71 192 1 0 264 18 39 0 0 57 563
Approach % 82.2 17.8 0.0 - - 26.9 72.7 0.4 - - 31.6 68.4 0.0 - - -
Total % 35.3 7.6 0.0 - 43.0 12.6 34.1 0.2 - 46.9 3.2 6.9 0.0 - 10.1 -
PHF 0.888 0.717 0.000 - 0.852 0.740 0.873 0.250 - 0.846 0.643 0.696 0.000 - 0.792 0.843
Lights 196 43 0 - 239 71 188 1 - 260 18 38 0 - 56 555
% Lights 98.5 100.0 - - 98.8 100.0 97.9 100.0 - 98.5 100.0 97.4 - - 98.2 98.6
Mediums 2 0 0 - 2 0 4 0 - 4 0 1 0 - 1 7
% Mediums 1.0 0.0 - - 0.8 0.0 2.1 0.0 - 1.5 0.0 2.6 - - 1.8 1.2
Articulated Trucks 1 0 0 - 1 0 0 0 - 0 0 0 0 - 0 1
% Articulated Trucks 0.5 0.0 - - 0.4 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.2
Pedestrians - - - 0 - - - - 0 - - - - 0 - -
% Pedestrians - - - - - - - - - - - - - - - -
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Paradigm Transportation Solutions Limited
22 King Street South, Suite 300

Waterloo, Ontario, Canada N2J 1N8

519-896-3163 chowness@ptsl.com
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Paradigm Transportation Solutions Limited
22 King Street South, Suite 300

Waterloo, Ontario, Canada N2J 1N8
519-896-3163 chowness@ptsl.com

Count Name: Greenlane & Cedarbrook Lane
Site Code:

Start Date: 06/01/2016

Page No: 8



Trip Estimation for Juniper Court and Greenlane intersection

AM Peak Hour PM Peak Hour

e LED SR Units Rate In Out Total Rate In Out Total

LUC 220- Multifamily FCE 16 FCE2 | 18 | 10
Housing (Low-Rise)

Total

1Ln(T) 0.95 Ln(X) 0.51 2Ln(T)—0.89 Ln(X) 0.02



/ 7 Region

Niagara

Turning Movements Report - AM Period

Location....... Greenlane @ Ontario Street

Municipality. LINCOLN

GeolD

01200

Count Date. Wednesday, 07 June, 2017

Traffic Cont. Count Time. 07:00 AM — 09:00 AM
Major Dir..... North south Peak Hour.. 08:00 AM — 09:00 AM
Ontario Street
==
Peds
Cyclists 0 0 0 0
1309
447
Total 62 338 47 862
o 3 3 o o Peds
Truck % 5% 5% 4% 3%
Trucks 3 16 2 28 0
Cars 59 322 45 834
Greenlane
= —T
175 1 1% | 176 0
—— 164 2% 4 160
<= 49 0 0% | 49 | 237 2
N
417 ﬁ} % 10 2 17%]| 12 0
1 165 | 2% 4 161 w <> E
s 323
0,
4 253 35 | 11% 4 31 => 78 8 9% 86
0 53 | 13% 7 46 %} ZI}
= =T
6 6% 2% 4% 50% Trucks
Truck %
403 53 521 4 Total
‘ 578
' 981
Peds
==
1
0 ! 0 Cyclists

Wednesday, May 5, 2021

Page 1 of 1



Niagara //Region

Turning Movements Report - PM Period

Location....... Greenlane @ Ontario Street

Municipality. LINCOLN

GeolD

01200

Count Date. Wednesday, 07 June, 2017

Traffic Cont. Count Time. 03:00 PM — 06:00 PM
Major Dir..... North south Peak Hour.. 04:30 PM — 05:30 PM
Ontario Street
==
Peds
Cyclists 0 3 0 0
1658
1001
Total 136 693 172 657
o 3 3 o 0 Peds
Truck % 1% 0% 1% 5%
Trucks 1 3 1 34 2
Cars 135 690 171 623
Greenlane
= —T
77 3 4% | 80 1
—— 349 0% 1 348
< 8 0 0% ]| 88 | 193 5
N
690 ﬁ} % 25 0 0%]| 25 0
0 15| 3% 3 112 w <> E
s 462
0,
4 » 86 | 2% 2 84 —> %6 3 1% 269
3 140 | 2% 3 137 %} %
= =T
852 125 434 11
Peds 6 0 28 0 Cars
7 Trucks
1% 0% 6% 0% Truck %
858 125 462 11 Total
‘ 598
' 1456
Peds
==
3
2 0 ! Cyclists

Wednesday, May 5, 2021

Page 1 of 1



Niagara //Region

Turning Movement Count Report

Full Study
Location............. Greenlane @ Ontario Street
Municipality....... LINCOLN
GeolD....... 01200
Count Date....... Wednesday, 07 June, 2017
Ontario Street
<=
Peds
Cyclists 1 14 1 10
9950
4748
Total 655 3328 765 5202
Truck % 4% 3% 2% 5% Peds
Trucks 23 84 13 243 22
Cars 632 3244 752 4959
Greenlane <= —]
814 21 3% | 835 1
1901 2% 70 1859
<= 517 13 2% | 530 |1488 20
N
4066 % % 118 5 4% | 123 0
3 982 | 4% 38 944 w <> E
s 2816
0,
21 2165 | 476 | 3% 16 460 =—> 1207 31 2% 1328 —
4 707 | 2% 16 691 % 4}
= -]
- 4053 710 3201 85 Cars
o 105 6 184 2 Trucks
3% 1% 5% 2% Truck %
4158 716 3385 87 Total
‘ 4188
Peds 8346
==
20
2 10 3 Cyclists
Wednesday, May 5, 2021 Page 1 of 1



Niagara / / Region Turning Movement Count D(t?ltsalrI:irII?)eport
Location................ Greenlane @ Ontario Street
Municipality........... LINCOLN
Count Date............ Wednesday, June 07, 2017
Ontario Street Greenlane
North Approach South Approach East Approach West Approach
Time Period [ LT | TH | RT [U-Tum[ TOT [ LT [ TH | RT [U-Tum| TOT TH [ RT [U-Tum[ TOT] LT [ TH [ RT [U-Tum] TOT
07:00{07:15] 5 | 48 | 11 [ 0 [ 64 | 8 [122] 0 [ 0 [ 130 42 1 0 [ 50 | 31 8 | 0 | 44
[07:15]07:30] 8 | 64 [ 21 [ 0o [ 93 | 7 [135[ 1 0 [ 143 ] | 8 [ 48] o | 57 [ 41 | 6 | 0 | 55
[07:30][07:45] 10 | 47 [ 18 [ 0 [ 756 | 12 [ 131 [ 2 0 | 145 ] | 17 [ 56 [ o | 75 | 48 | 5 | 0o | 57
[07:45]08:00] 5 [ 57 [ 17 | 0 [ 79 [ 8 [124] 1 0 [ 133] [ 12 ] 54 ] 0 [ 66 | 39 | 6 | 0 | 54
[ Hourly Total | 28 6] 67 [ 0 [311] 35 [512] 4 0 [ 551 ] [ 44 J200] 0 [248]159 ] 26 [ 25 [ 0 [ 210
[08:00][08:15] 15 | 82 [ 16 | 0 [113 | 8 [169 ] O 0 [ 177 ] [ 10 [ 51 ] o Jea a7 [ 11 ][12] 0770
[08:15]08:30] 81 20 ] 0o J109] 14 95 ] 3 ] 0o J112] [ 9 J50 ] o [62]52]10[]20] 082
[08:30]08:45] 83 ] 10 ] 0 J102] 14 [151] 0 | 0 [ 165 ] [12 48] o633 ] 7 1] ol]a48
[08:45]09:00] 15 [ 92 [ 16 [ 0 [123] 17 [ 106 [ 1 0 [124] [ 18 J27 ] 0o [ 48 ]3] 7 [10] o] 53
[Hourly Total | 47 [ 338 ] 62 | 0 [447 | 53 [ 521 ] 4 0 | 578] [ 49 [176 ] 0 [237[165] 35 | 53 | 0 [ 253
[11:00[11:15] 25 | 86 [ 19 [ 0o [ 130 [ 19 [ 93 [ 4 0 [ 116 ] [ 17 16 ] 0o ]33 []28]17[15] 0] 60
[11:15]11:30] 19 [ 71 [ 16 [ o [ 106 | 26 [ 88 [ 5 0 [ 119 ] [ 1516 ] 0 [3]23]17[14] 0] 54
[11:30[11:45] 14 | 85 [ 14 [ o J113] 20 [ 96 [ 2 0 [ 118] [ 20 [ 23] o [ 50 ] 2 [ 14 ] 18] 0 ] 58
[11:45[12:00] 15 | 82 [ 14 [ o J111 ] 23 [ 100 [ 2 0 [125] [ 1920 o J43 ] 25 [16]20] 0 | 61
[Hourly Total | 73 [ 324 ] 63 [ 0 [460 | 8 [377 [ 13 | 0 [ 478 ] [ 71 [ 75 ] o [162 102 64 [ 67 | 0 [ 233
[12:00[12:15] 12 [ 78 [ 23 ] 0 [ 113 19 ] 99 [ 1 0 [119] [18 11 o[3 3 J19]27m ] 0f]s3
[12:15[12:30] 27 [ 82 [ 16 | 0 [125[ 22 [ 88 [ 4 [ 0 [ 114] [T 17 ] o[]3% 291523 067
[12:30[12:45] 18 [ 72 [ 18 ] 0 [108 [ 24 [ 86 [ 3 [ 0 [ 113] [13 18] o3 [27]13]22] 062
[12:45[13:00] 16 [ 72 [ 27 [ 0 [ 115 21 J105] 5 [ 0 [131] [16 [ 15 037 [3J1M]18]o0T]®60
[Hourly Total | 73 T304 [ 84 | 0 [461] 86 [378 [ 13 [ 0 [ 477 ] [ 58 [ 61 [ 0 [147[124] 58 ] 90 [ 0 [272
[13:00[13:15] 17 [ 8 [ 10 [ 0 [115[ 28 [ 85 [ 7 [ 0 [ 120 ] [0 18] o3 3 J19]18]o0T]es
[13:15[13:30] 18 [ 80 [ 19 ] 0 [ 117 [ 26 [ 84 [ 5 [ 0 [ 115 ] [18 177 ] o J4 3 J11]23] 064
[13:30[13:45] 23 [ 85 [ 21 | 0 [ 129 17 [ 91 ] 0 [ 108 ] [T ]10]oJ2r 2317 ]22] 0 Je62
[13:45[14:00] 20 [ 8 [ 16 | 0 [121 [ 24 [ 75 [ 7 J 0 J106[ 3 J20 [ 16 [ 0 [ 3 [ 17 [ 10 29 ] 0 [ 56
[Hourly Total | 78 [338 [ 66 | 0 [482] 95 [335 [ 19 [ 0 [ 449 | [ 59 [ 61 ] 0 [137[101 ] 57 [ 92 [ 0 [250
[15:00{15:15] 31 [ 125 [ 14 [ 0o [ 170 | 29 [ 102 [ 6 0 [137] 3 [ 26 [ 22 [ o |51 |28 |19 [21] 0] 68
[15:15]15:30] 35 [ 139 [ 9 [ o [183 [ 31 [ 98 [ 3 ] o J132] 3 [ 14 ][22 ] 0 [39[20]10]3] 0 [69
[15:30]15:45] 41 [ 121 ] 28 ] 0 [190] 28 [105] 2 [ o [135[ 2 [ 17 [ 29 ] 0 [ 48 [ 242236 ] 0 [ 82
[15:45]16:00] 28 [ 139 [ 27 [ 0 [194] 38 [114] 4 [ o J156 [ 1 [ 21 [ 22 ] 0 [44[20]2]25] 0 [65
[Hourly Total| 135 [ 524 | 78 | 0 [737 [ 126 [ 419 ] 15 [ 0 [ 560 | [ 78 ] 956 | 0o [182] 101 | 71 2] 0 [284
[16:00]16:15] 33 [ 145 [ 25 [ 0 [ 203 | 29 [ 94 | 0 [123] [ 24 [ 18] 0 45 | 27 | 26 9] o | 82
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Ontario Street

Greenlane

North Approach South Approach East Approach West Approach

Time Period | LT | TH | RT |U-Tum|{ TOT | LT | TH | RT [U-Tum| TOT | LT | TH RT |U-Tum| TOT | LT | TH RT |U-Tum| TOT
1615|1630 43 | 134 | 22 0 199 | 29 | 104 5 0 138 5 22 18 0 45 41 19 28 0 88

|16:30|16:45| 43 | 166 | 39 | 0 | 248 | 32 | 123 | 3 | 0 | 158 | | 21 | 22 | 0 | 51 | 28 | 19 | 35 | 0 | 82 |
|16:45|17:00| 41 | 166 | 40 | 0 | 247 | 20 | 93 | 3 | 0 | 116 | 5 | 21 | 17 | 0 | 43 | 30 | 26 | 31 | 0 | 87 |
|HourIyTotaI| 160 | 611 | 126 | 0 | 897 | 110 | 414 | 11 | 0 | 535 | 21 | 88 | 75 | 0 | 184 | 126 | 90 | 123 | 0 | 339 |
|17:00|17:15| 45 | 148 | 20 | 0 | 213 | 26 | 128 | 4 | 0 | 158 | 8 | 29 | 15 | 0 | 52 | 27 | 15 | 42 | 0 | 84 |
|17:15|17:30| 43 | 213 | 37 | 0 | 293 | 47 | 118 | 1 | 0 | 166 | 4 | 17 | 26 | 0 | 47 | 30 | 26 | 32 | 0 | 88 |
|17:30|17:45| 46 | 152 | 22 | 0 | 220 | 28 | 82 | 0 | 0 | 110 | 3 | 16 | 22 | 0 | 41 | 27 | 20 | 32 | 0 | 79 |
|17:45|18:OO| 37 | 160 | 30 | 0 | 227 | 22 | 101 | 3 | 0 | 126 | 1 | 21 | 29 | 0 | 51 | 20 | 14 | 39 | 0 | 73 |
|HourIyTotaI| 171 | 673 | 109 | 0 | 953 | 123 | 429 | 8 | 0 | 560 | 16 | 83 | 92 | 0 | 191 | 104 | 75 | 145 | 0 | 324 |
|Grand Total| 765 |3328| 655 | 0 |4748| 716 |3385| 87 | 0 |4188| 123 | 530 | 835 | 0 |1488| 982 | 476 | 707 | 0 |2165|

| Truck % | 2% | 3% | 4% | 0% | 3% | 1% | 5% | 2% | 0% | 5% |

%% | 2% | 3% | 0% | 3% | 4% | 3% | 2% | 0% | 3% |
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HCM 2010 AWSC

1: Lincoln Avenue & Greenlane St.

210236 Utopia West
Existing AM peak

HCM 2010 TWSC

210236 Utopia West

Intersection

Intersection Delay, s/veh 8.2

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s &

Traffic Vol, veh/h 6 102 8 24 93 20 8 47 39 7 33 5
Future Vol, veh/h 6 102 8 24 93 20 8 47 39 7 33 5
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 7 1M1 9 26 101 22 9 51 42 8 36 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 8.2 8.4 8 8

HCM LOS A A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 9% 5% 18%  16%

Vol Thru, % 50% 8% 68% 73%

Vol Right, % 41% %  15% 1%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 94 116 137 45

LT Vol 8 6 24 7

Through Vol 47 102 93 33

RT Vol 39 8 20 5

Lane Flow Rate 102 126 149 49

Geometry Grp 1 1 1 1

Degree of Util (X) 0.124 0.154 0.181 0.063

Departure Headway (Hd) 4381 4411 4367 4.636

Convergence, Y/N Yes Yes Yes Yes

Cap 819 815 823 773

Service Time 2402 2431 2384 266

HCM Lane V/C Ratio 0125 0.155 0.181 0.063

HCM Control Delay 8 8.2 84 8

HCM Lane LOS A A A A

HCM 95th-tile Q 0.4 0.5 0.7 0.2

09-08-2021 Synchro 10 Report

PTSL-(SP)

Page 1

2: Cedarbrook Lane Existing AM peak
Intersection
Int Delay, siveh 4
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T L
Traffic Vol, veh/h 141 7 20 97 40 101
Future Vol, veh/h 141 7 20 97 40 101
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 150 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 153 8 22 105 43 110
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 161 0 306 157
Stage 1 - - - - 157 -
Stage 2 - - - - 149 -
Critical Hdwy - - 412 - 642 622
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 2218 - 3518 3.318
Pot Cap-1 Maneuver - - 1418 - 686 889
Stage 1 - - - - 87 -
Stage 2 - - - - 819 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1418 - 675 889
Mov Cap-2 Maneuver - - - - 675 -
Stage 1 - - - -8 -
Stage 2 - - - 865 -
Approach EB WB NB
HCM Control Delay, s 0 1.3 104
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 816 - - 1418 -
HCM Lane V/C Ratio 0.188 - 0.015 -
HCM Control Delay (s) 10.4 - - 76 -
HCM Lane LOS B - A -
HCM 95th %tile Q(veh) 0.7 - - 0 -
09-08-2021 Synchro 10 Report
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HCM 2010 TWSC

210236 Utopia West

7: Juniper Ct. Existing AM peak
Intersection
Int Delay, s/veh 0.5
Movement EBT EBR WBL WBT NBL
Lane Configurations T L
Traffic Vol, veh/h 239 3 2 12 5
Future Vol, veh/h 239 3 2 112 5
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - 150 - 0
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 260 3 2 122 5
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 263 0 388
Stage 1 - - - - 262
Stage 2 - - - - 126
Critical Hdwy - - 412 - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy - - 2218 - 3518
Pot Cap-1 Maneuver - - 1301 - 616
Stage 1 - - - - 782
Stage 2 - - - - 900
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1301 - 615
Mov Cap-2 Maneuver - - - - 615
Stage 1 - - - - 782
Stage 2 - - - - 898
Approach EB WB NB
HCM Control Delay, s 0 0.1 10.1
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL
Capacity (veh/h) 718 - - 1301
HCM Lane V/C Ratio 0.024 - - 0.002
HCM Control Delay (s) 10.1 - - 78
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 0.1 - - 0
09-08-2021 Synchro 10 Report
PTSL-(SP) Page 3

Queues 210236 Utopia West
9: Ontario St. & Greenlane St. Existing AM peak
A e vt
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 187 99 13 254 60 593 53 454
v/c Ratio 086 024 005 048 011 070 014 029
Control Delay 67.1 140 254 122 83 253 87 146
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.1 14.0 254 12.2 8.3 253 8.7 14.6
Queue Length 50th (m) 332 55 18 106 41 876 36 250
Queue Length 95th (m) #69.5 18.1 6.5 322 9.9 1474 9.2 40.3
Internal Link Dist (m) 76.1 136.0 151.0 75.7
Turn Bay Length (m) 25.0 20.0 70.0 30.0
Base Capacity (vph) 284 513 348 635 615 848 435 1568
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 066 019 004 040 010 070 012 029
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
09-08-2021 Synchro 10 Report
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HCM 2010 Signalized Intersection Summary

210236 Utopia West

HCM 2010 Signalized Intersection Summary

210236 Utopia West

9: Ontario St. & Greenlane St. Existing AM peak
2N ¢ C Nt Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T % T % T LIS
Traffic Volume (veh/h) 172 36 55 12 51 183 55 542 4 49 352 65
Future Volume (veh/h) 172 36 55 12 51 183 55 542 4 49 352 65
Number 7 4 14 8 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 099 1.0 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 100 100
Adj Sat Flow, veh/h/in 1716 1560 1750 1496 1736 1750 1716 1678 1750 1683 1667 1750
Adj Flow Rate, veh/h 187 39 60 13 55 199 60 589 4 53 383 71
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 1 13 17 0 1 2 4 50 4 5 5
Cap, veh/h 253 172 265 342 102 371 478 780 5 281 1244 228
Arrive On Green 031 031 031 031 031 031 005 047 047 005 047 047
Sat Flow, veh/h 1032 555 853 1036 330 1194 1634 1664 11 1603 2669 490
Grp Volume(v), veh/h 187 0 99 13 0 254 60 0 593 58 226 228
Grp Sat Flow(s),veh/h/in 1032 0 1408 1036 0 1523 1634 0 1676 1603 1583 1576
Q Serve(g_s), s 16.7 0.0 5.0 0.9 00 133 1.8 00 281 16 8.6 8.7
Cycle Q Clear(g_c), s 30.0 0.0 5.0 59 00 133 1.8 00 281 1.6 8.6 8.7
Prop In Lane 1.00 061  1.00 078  1.00 0.01  1.00 0.31
Lane Grp Cap(c), veh/h 253 0 437 342 0 473 478 0 785 281 738 734
VIC Ratio(X) 074 000 023 004 000 054 013 000 076 019 031 031
Avail Cap(c_a), vehh 253 0 437 342 0 473 565 0 785 372 738 734
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 1.00 100 100 100
Uniform Delay (d), s/veh 404 00 247 269 00 276 122 00 211 162 161 161
Incr Delay (d2), s/veh 10.5 0.0 0.2 0.0 0.0 1.0 0.1 0.0 6.7 0.2 1.1 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 57 0.0 20 0.3 0.0 57 038 00 145 0.7 4.0 4.0
LnGrp Delay(d),s/veh 50.9 00 249 269 00 285 123 00 278 164 171 172
LnGrp LOS D C C C B C B B B
Approach Vol, veh/h 286 267 653 507
Approach Delay, s/veh 419 284 264 1741
Approach LOS D Cc (¢} B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 76 521 36.9 78 519 36.9
Change Period (Y+Rc), s 30 *6.9 *6.9 30 *69 *6.9
Max Green Setting (Gmax), s 10.0 *45 *30 100 *45 *30
Max Q Clear Time (g_c+l1),s 3.6  30.1 320 38 107 15.3
Green Ext Time (p_c), s 0.0 35 0.0 0.1 29 14
Intersection Summary
HCM 2010 Ctrl Delay 26.5
HCM 2010 LOS C
Notes
09-08-2021 Synchro 10 Report
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9: Ontario St. & Greenlane St. Existing AM peak
*HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 2010 AWSC

1: Lincoln Avenue & Greenlane St.

210236 Utopia West
Existing PM peak

HCM 2010 TWSC

210236 Utopia West

Intersection

Intersection Delay, s/veh 9.1

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s &

Traffic Vol, veh/h 5 184 12 40 92 13 9 24 37 51 68 14
Future Vol, veh/h 5 184 12 40 92 13 9 24 37 51 68 14
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 200 13 43 100 14 10 26 40 55 74 15
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 9.5 9 8.3 9.2

HCM LOS A A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 13% 2%  28%  38%

Vol Thru, % 34% 92% 63% 51%

Vol Right, % 53% 6% 9% 1%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 70 201 145 133

LT Vol 9 5 40 51

Through Vol 24 184 92 68

RT Vol 37 12 13 14

Lane Flow Rate 76 218 158 145

Geometry Grp 1 1 1 1

Degree of Util (X) 0.1 0281 0207 0.198

Departure Headway (Hd) 4718 4631 4733 4924

Convergence, Y/N Yes Yes Yes Yes

Cap 756 773 755 726

Service Time 2774 2677 2782 2974

HCM Lane V/C Ratio 0.101 0.282 0.209 0.2

HCM Control Delay 8.3 9.5 9 9.2

HCM Lane LOS A A A A

HCM 95th-tile Q 0.3 12 0.8 0.7

09-08-2021 Synchro 10 Report
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2: Cedarbrook Lane Existing PM peak
Intersection
Int Delay, siveh 24
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations T L
Traffic Vol, veh/h 221 45 75 126 19 41
Future Vol, veh/h 227 45 75 126 19 41
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 150 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 247 49 82 137 21 45
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 296 0 573 272
Stage 1 - - - - 212 -
Stage 2 - - - - 301 -
Critical Hdwy - - 412 - 642 622
Critical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 2218 - 3518 3.318
Pot Cap-1 Maneuver - - 1265 - 481 767
Stage 1 - - - - 774 -
Stage 2 - - - - 751 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1265 - 450 767
Mov Cap-2 Maneuver - - - - 450 -
Stage 1 - - - - T4 -
Stage 2 - - - 702 -
Approach EB WB NB
HCM Control Delay, s 0 3 114
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 627 - - 1265 -
HCM Lane V/C Ratio 0.104 - 0.064 -
HCM Control Delay (s) 114 - - 8 -
HCM Lane LOS B - A -
HCM 95th %tile Q(veh) 03 - - 02 -
09-08-2021 Synchro 10 Report
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HCM 2010 TWSC

210236 Utopia West

7: Juniper Ct. Existing PM peak
Intersection
Int Delay, s/veh 0.4
Movement EBT EBR WBL WBT NBL
Lane Configurations T L
Traffic Vol, veh/h 259 9 9 1% 5
Future Vol, veh/h 259 9 9 19% 5
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - 150 - 0
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 282 10 10 213 5
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 292 0 520
Stage 1 - - - - 287
Stage 2 - - - - 233
Critical Hdwy - - 412 - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy - - 2218 - 3518
Pot Cap-1 Maneuver - - 1270 - 516
Stage 1 - - - - 762
Stage 2 - - - - 806
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1270 - 512
Mov Cap-2 Maneuver - - - - 512
Stage 1 - - - - 762
Stage 2 - - - - 800
Approach EB WB NB
HCM Control Delay, s 0 0.3 1
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL
Capacity (veh/h) 609 - - 1270
HCM Lane V/C Ratio 0.018 - - 0.008
HCM Control Delay (s) 11 - - 79
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 0.1 - - 0
09-08-2021 Synchro 10 Report
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Queues 210236 Utopia West

9: Ontario St. & Greenlane St. Existing PM peak
s st

Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT

Lane Group Flow (vph) 130 147 28 190 141 535 195 938

v/c Ratio 073 047 013 058 035 062 038 054

Control Delay 56.0 303 302 315 78 19.9 76 15.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 560 303 302 315 7.8 19.9 7.6 15.4

Queue Length 50th (m) 214 18.7 41 22.8 6.7 614 9.7 507

Queue Length 95th (m) 414 36.8 1.4 441 174 1202 23.6 89.0

Internal Link Dist (m) 74.6 145.6 151.8 774

Turn Bay Length (m) 25.0 20.0 70.0 30.0

Base Capacity (vph) 346 585 405 589 444 866 545 1729

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 038 025 007 032 032 062 036 054

Intersection Summary
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HCM 2010 Signalized Intersection Summary

210236 Utopia West

HCM 2010 Signalized Intersection Summary

210236 Utopia West

9: Ontario St. & Greenlane St. Existing PM peak
2N ¢ C Nt Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T % T #1s
Traffic Volume (veh/h) 120 89 46 26 92 83 130 481 1 179 721 142
Future Volume (veh/h) 120 89 46 26 92 83 130 481 11 179 721 142
Number 7 4 14 8 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 099  1.00 099 1.0 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 100 100
Adj Sat Flow, veh/h/in 1699 1716 1750 1750 1717 1750 1750 1653 1750 1733 1747 1750
Adj Flow Rate, veh/h 130 97 50 28 100 90 141 523 12 195 784 154
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 3 2 2 0 0 4 0 6 0 1 0 1
Cap, veh/h 241 271 139 285 21 190 353 781 18 401 1388 273
Arrive On Green 025 025 025 025 025 025 006 049 049 008 050 0.50
Sat Flow, veh/h 1080 1067 550 1158 832 748 1667 1609 37 1650 2764 543
Grp Volume(v), veh/h 130 0 147 28 0 190 141 0 535 195 471 467
Grp Sat Flow(s),veh/h/in 1080 0 1616 1158 0 1580 1667 0 1646 1650 1660 1647
Q Serve(g_s), s 10.8 0.0 6.9 1.9 0.0 95 39 00 230 53 183 183
Cycle Q Clear(g_c), s 20.2 0.0 6.9 838 0.0 95 39 00 230 53 183 183
Prop In Lane 1.00 034  1.00 047  1.00 002  1.00 0.33
Lane Grp Cap(c), veh/h 241 0 410 285 0 401 353 0 799 401 833 827
VIC Ratio(X) 054 000 036 010 000 047 040 000 067 049 056 0.56
Avail Cap(c_a), vehh 317 0 523 366 0 511 428 0 799 446 833 827
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 1.00 100 100 100
Uniform Delay (d), s/veh 38.0 00 284 320 00 294 124 00 182 136 16.0 16.0
Incr Delay (d2), s/veh 14 0.0 04 0.1 0.0 0.6 05 0.0 44 0.7 28 28
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 33 0.0 3.1 0.6 0.0 42 1.8 00 114 25 9.0 8.9
LnGrp Delay(d),s/veh 39.3 00 288 322 00 300 129 00 227 143 188 188
LnGrp LOS D C C C B C B B B
Approach Vol, veh/h 217 218 676 1133
Approach Delay, s/veh 338 30.3 20.6 18.0
Approach LOS c Cc (¢} B
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 104 519 304 89 535 304
Change Period (Y+Rc), s 30 *6.9 *6.9 30 *69 *6.9
Max Green Setting (Gmax), s 10.0 *45 *30 100 *45 *30
Max Q Clear Time (g_ctl1),s 7.3  25.0 222 59 203 11.5
Green Ext Time (p_c), s 0.2 34 0.8 0.1 6.7 11
Intersection Summary
HCM 2010 Ctrl Delay 21.8
HCM 2010 LOS C
Notes
09-08-2021 Synchro 10 Report
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9: Ontario St. & Greenlane St. Existing PM peak
*HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 2010 AWSC

210236 Utopia West

HCM 2010 TWSC

210236 Utopia West

1: Lincoln Avenue & Greenlane St. 2026 Background AM peak
Intersection

Intersection Delay, s/veh 8.2

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & & &

Traffic Vol, veh/h 6 114 8 1 111 24 8 50 43 7 35 5
Future Vol, veh/h 6 114 8 1 111 24 8 50 43 7 35 5
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 7 124 9 1 121 26 9 54 47 8 38 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 8.4 8.3 8.1 8

HCM LOS A A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 8% 5% 1%  15%

Vol Thru, % 50% 89% 8% 74%

Vol Right, % 43% 6% 18% 1%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 101 128 136 47

LT Vol 8 6 1 7

Through Vol 50 114 111 35

RT Vol 43 8 24 5

Lane Flow Rate 110 139 148 51

Geometry Grp 1 1 1 1

Degree of Util (X) 0.134 0172 0179 0.066

Departure Headway (Hd) 4402 4438 4355 4.675

Convergence, Y/N Yes Yes Yes Yes

Cap 815 810 825 766

Service Time 2427 2458 2375 2703

HCM Lane V/C Ratio 0.135 0172 0479 0.067

HCM Control Delay 8.1 8.4 8.3 8

HCM Lane LOS A A A A

HCM 95th-tile Q 05 0.6 0.6 0.2

09-08-2021 Synchro 10 Report
PTSL-(SP) Page 1

2: Cedarbrook Lane /Utopia 2026 Background AM peak

Intersection

Int Delay, siveh 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % 4 & I

Traffic Vol, veh/h 8 148 8 21 102 7 42 11 106 34 4 20

Future Vol, veh/h 8 148 8 21 102 7 42 11 106 34 4 2

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - 150 - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 9 161 9 23 1M 8 46 12 115 37 4 22

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 119 0 0 170 0 0 358 349 166 408 349 115
Stage 1 - - - - - - 184 184 - 161 161 -
Stage 2 - - - - - - 174 165 - 247 188 -

Critical Hdwy 412 - - 412 - - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - - - - - 612 552 - 612 552 -

Critical Hdwy Stg 2 - - - - - - 612 552 - 612 552 -

Follow-up Hdwy 2218 - 2218 - - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1469 - - 1407 - - 597 575 878 554 575 937
Stage 1 - - - - - - 818 747 - 841 765 -
Stage 2 - - - - - - 828 762 - 757 745 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1469 - - 1407 - - 570 562 878 465 562 937

Mov Cap-2 Maneuver - - - - - - 570 562 - 465 562 -
Stage 1 - - - - - - 812 742 - 835 753 -
Stage 2 - - - - - - 791 750 - 643 740 -

Approach EB WB NB SB

HCM Control Delay,s 0.4 12 11.3 121

HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 743 1469 - - 1407 - - 57

HCM Lane V/C Ratio 0.233 0.006 - - 0.016 - - 011

HCM Control Delay (s) 113 75 - - 76 - - 1241

HCM Lane LOS B A - - A - - B

HCM 95th %tile Q(veh) 0.9 0 - - 0 - - 04

09-08-2021 Synchro 10 Report

PTSL-(SP) Page 2




HCM 2010 TWSC

210236 Utopia West

3: Juniper Ct. 2026 Background AM peak
Intersection
Int Delay, s/veh 0.4
Movement EBT EBR WBL WBT NBL
Lane Configurations T L
Traffic Vol, veh/h 285 3 2 125 5
Future Vol, veh/h 285 3 2 125 5
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - 150 - 0
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 310 3 2 136 5
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 313 0 452
Stage 1 - - - - 312
Stage 2 - - - - 140
Critical Hdwy - - 412 - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy - - 2218 - 3518
Pot Cap-1 Maneuver - - 1247 - 565
Stage 1 - - - - 742
Stage 2 - - - - 887
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1247 - 564
Mov Cap-2 Maneuver - - - - 564
Stage 1 - - - - 742
Stage 2 - - - - 885
Approach EB WB NB
HCM Control Delay, s 0 0.1 10.5
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL
Capacity (veh/h) 667 - - 1247
HCM Lane V/C Ratio 0.026 - - 0.002
HCM Control Delay (s) 10.5 - - 79
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 0.1 - - 0
09-08-2021 Synchro 10 Report
PTSL-(SP) Page 3

Queues 210236 Utopia West
4: Ontario St. & Greenlane St. 2026 Background AM peak
A e vt
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 220 118 14 270 65 624 55 479
v/c Ratio 089 025 005 047 013 078 017 032
Control Delay 703 135 253 134 91 305 97 162
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.3 135 253 134 9.1 30.5 9.7 16.2
Queue Length 50th (m) 414 6.7 20 145 51 1044 43 293
Queue Length 95th (m) #87.1 20.9 6.9 38.3 10.7 #1726 9.3 42.8
Internal Link Dist (m) 76.1 136.0 151.0 75.7
Turn Bay Length (m) 25.0 20.0 70.0 30.0
Base Capacity (vph) 266 496 324 605 562 802 370 1483
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 083 024 004 045 012 078 015 032
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
09-08-2021 Synchro 10 Report
PTSL-(SP) Page 4




HCM 2010 Signalized Intersection Summary

210236 Utopia West

HCM 2010 Signalized Intersection Summary

210236 Utopia West

4: Ontario St. & Greenlane St. 2026 Background AM peak
2N ¢ N At
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T % T % T LIS
Traffic Volume (veh/h) 202 43 65 13 56 192 60 570 4 51 370 7
Future Volume (veh/h) 202 43 65 13 56 192 60 570 4 51 370 71
Number 7 4 14 8 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 099 1.0 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 100
Adj Sat Flow, veh/h/in 1716 1560 1750 1496 1737 1750 1716 1678 1750 1683 1667 1750
Adj Flow Rate, veh/h 220 47 71 14 61 209 65 620 4 55 402 77
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 1 13 17 0 1 2 4 50 4 5 5
Cap, veh/h 239 174 263 326 107 366 467 780 5 261 1234 234
Arrive On Green 031 031 031 031 031 031 005 047 047 005 047 047
Sat Flow, veh/h 1017 561 848 1018 345 1181 1634 1665 11 1603 2653 504
Grp Volume(v), veh/h 220 0 118 14 0 270 65 0 624 55 238 241
Grp Sat Flow(s),veh/h/in 1017 0 1409 1018 0 1526 1634 0 1676 1603 1583 1574
Q Serve(g_s), s 15.6 0.0 6.1 1.0 00 144 1.9 00 305 1.7 9.2 9.3
Cycle Q Clear(g_c), s 30.0 0.0 6.1 71 00 144 1.9 00 305 1.7 9.2 9.3
Prop In Lane 1.00 060  1.00 077 1.00 0.01  1.00 0.32
Lane Grp Cap(c), veh/h 239 0 437 326 0 473 467 0 785 261 736 732
VIC Ratio(X) 092 000 027 004 000 057 014 000 079 021 032 033
Avail Cap(c_a), vehh 239 0 437 326 0 473 552 0 785 350 736 732
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(1) 100 000 100 100 000 100 100 000 100 100 1.00 100
Uniform Delay (d), s/veh 425 00 251 278 00 280 123 00 218 170 163 163
Incr Delay (d2), s/veh 37.2 0.0 0.2 0.0 0.0 14 0.1 0.0 8.2 0.3 1.2 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 8.3 0.0 24 0.3 0.0 6.2 0.9 00 158 0.7 42 43
LnGrp Delay(d),s/veh 79.8 00 254 279 00 294 124 00 209 173 175 175
LnGrp LOS E C C C B C B B B
Approach Vol, veh/h 338 284 689 534
Approach Delay, s/veh 60.8 29.3 283 17.5
Approach LOS B Cc (¢} B
Timer 1 2 8 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 76 522 36.9 80 519 36.9
Change Period (Y+Rc), s 30 *6.9 *6.9 30 *69 *6.9
Max Green Setting (Gmax), s 10.0 *45 *30 100 *45 *30
Max Q Clear Time (g_ctl1),s 3.7 325 320 39 113 16.4
Green Ext Time (p_c), s 0.0 34 0.0 0.1 31 14
Intersection Summary
HCM 2010 Ctrl Delay 31.3
HCM 2010 LOS C
Notes
09-08-2021 Synchro 10 Report
PTSL-(SP) Page 5

4: Ontario St. & Greenlane St. 2026 Background AM peak
*HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

09-08-2021 Synchro 10 Report
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HCM 2010 AWSC

210236 Utopia West

HCM 2010 TWSC

210236 Utopia West

1: Lincoln Avenue & Greenlane St. 2026 Background PM peak
Intersection

Intersection Delay, s/veh 9.7

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s &

Traffic Vol, veh/h 5 214 13 47 107 15 10 25 43 60 72 15
Future Vol, veh/h 5 214 13 47 107 15 10 25 43 60 72 15
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 233 14 51 116 16 1 27 47 65 78 16
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 10.2 9.5 8.6 9.7

HCM LOS B A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 13% 2%  28% 41%

Vol Thru, % 32% 92% 63% 49%

Vol Right, % 55% 6% 9%  10%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 78 232 169 147

LT Vol 10 5 47 60

Through Vol 25 214 107 72

RT Vol 43 13 15 15

Lane Flow Rate 85 252 184 160

Geometry Grp 1 1 1 1

Degree of Util (X) 0.115 0332 0.248 0.226

Departure Headway (Hd) 4887 4744 4855 5.096

Convergence, Y/N Yes Yes Yes Yes

Cap 726 754 735 698

Service Time 2969 2805 2921 3.169

HCM Lane V/C Ratio 0117 0334 025 0.229

HCM Control Delay 86 102 9.5 9.7

HCM Lane LOS A B A A

HCM 95th-tile Q 0.4 15 1 0.9

09-08-2021 Synchro 10 Report
PTSL-(SP) Page 1

2: Cedarbrook Lane /Utopia 2026 Background PM peak

Intersection

Int Delay, siveh 37

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations I LI & I

Traffic Vol, veh/h 31 239 47 78 133 33 20 7 43 19 8 17

Future Vol, veh/h 31 239 47 78 133 33 20 7 43 19 8 17

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - 150 - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 34 260 51 8 145 36 22 8 471 2 9 18

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 181 0 0 311 0 0 701 705 286 714 712 163
Stage 1 - - - - - - 354 354 - 333 333 -
Stage 2 - - - - - - 347 351 - 381 379 -

Critical Hdwy 412 - - 412 - - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - - - - - 612 552 - 612 552 -

Critical Hdwy Stg 2 - - - - - - 612 552 - 612 552 -

Follow-up Hdwy 2218 - 2218 - - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1394 - - 1249 - - 353 361 753 346 358 882
Stage 1 - - - - - - 663 630 - 681 644 -
Stage 2 - - - - - - 669 632 - 641 615 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1394 - - 1249 - - 314 326 753 295 324 882

Mov Cap-2 Maneuver - - - - - - 314 326 - 295 324 -
Stage 1 - - - - - - 643 611 - 661 600 -
Stage 2 - - - - - - 602 589 - 576 597 -

Approach EB WB NB SB

HCM Control Delay,s 0.7 26 13.7 15

HCM LOS B C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 492 1394 - - 1249 - - 406

HCM Lane V/C Ratio 0.155 0.024 - - 0.068 - - 0.118

HCM Control Delay (s) 137 76 0 - 841 - - 15

HCM Lane LOS B A A - A - - C

HCM 95th %tile Q(veh) 05 01 - - 02 - - 04
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HCM 2010 TWSC

210236 Utopia West

3: Juniper Ct. 2026 Background PM peak
Intersection
Int Delay, s/veh 0.3
Movement EBT EBR WBL WBT NBL
Lane Configurations T L
Traffic Vol, veh/h 292 9 9 239 5
Future Vol, veh/h 292 9 9 239 5
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - 150 - 0
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 317 10 10 260 5
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 327 0 602
Stage 1 - - - - 322
Stage 2 - - - - 280
Critical Hdwy - - 412 - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy - - 2218 - 3518
Pot Cap-1 Maneuver - - 1233 - 463
Stage 1 - - - - 735
Stage 2 - - - - 767
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1233 - 459
Mov Cap-2 Maneuver - - - - 459
Stage 1 - - - - 735
Stage 2 - - - - 761
Approach EB WB NB
HCM Control Delay, s 0 0.3 11.6
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL
Capacity (veh/h) 560 - - 1233
HCM Lane V/C Ratio 0.019 - - 0.008
HCM Control Delay (s) 11.6 - - 79
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 0.1 - - 0
09-08-2021 Synchro 10 Report
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Queues 210236 Utopia West

4: Ontario St. & Greenlane St. 2026 Background PM peak
A e vt

Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT

Lane Group Flow (vph) 143 283 29 208 162 562 204 1000

v/c Ratio 078 076 022 059 044 066 043 059

Control Delay 604 369 33.1 32.1 100 226 9.1 17.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 60.4 36.9 331 321 10.0 22.6 9.1 17.6

Queue Length 50th (m) 243 343 44 268 86 707 112 596

Queue Length 95th (m) 46.1 62.5 12.2 49.1 220 1378 274 1041

Internal Link Dist (m) 74.6 145.6 151.8 774

Turn Bay Length (m) 25.0 20.0 70.0 30.0

Base Capacity (vph) 316 580 225 574 404 846 503 1681

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 045 049 013 036 040 066 041 0.59

Intersection Summary
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HCM 2010 Signalized Intersection Summary

210236 Utopia West

HCM 2010 Signalized Intersection Summary

210236 Utopia West

4: Ontario St. & Greenlane St. 2026 Background PM peak
2N ¢ C Nt Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T % T LIS
Traffic Volume (veh/h) 132 99 161 27 104 87 149 505 12 188 758 162
Future Volume (veh/h) 132 99 161 27 104 87 149 505 12 188 758 162
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 099  1.00 099 1.0 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 100 100
Adj Sat Flow, veh/h/in 1699 1716 1750 1750 1719 1750 1750 1653 1750 1733 1747 1750
Adj Flow Rate, veh/h 143 108 175 29 113 95 162 549 13 204 824 176
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 3 2 2 0 0 4 0 6 0 1 0 1
Cap, veh/h 249 161 261 188 236 198 327 751 18 364 1307 279
Arrive On Green 027 027 027 027 027 027 007 047 047 008 048 048
Sat Flow, veh/h 1063 589 954 1024 862 724 1667 1608 38 1650 2718 581
Grp Volume(v), veh/h 143 0 283 29 0 208 162 0 562 204 503 497
Grp Sat Flow(s),veh/h/in 1063 0 1544 1024 0 1586 1667 0 1646 1650 1660 1639
Q Serve(g_s), s 125 00 157 25 00 106 48 00 266 60 218 218
Cycle Q Clear(g_c), s 23.1 00 157 182 00 106 438 00 266 60 218 218
Prop In Lane 1.00 062  1.00 046  1.00 0.02 1.0 0.35
Lane Grp Cap(c), veh/h 249 0 423 188 0 434 327 0 769 364 798 788
VIC Ratio(X) 057 000 067 015 000 048 050 000 073 056 063 063
Avail Cap(c_a), vehh 289 0 481 227 0 4% 382 0 769 396 798 788
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 1.00 100 100 100
Uniform Delay (d), s/veh 389 00 311 392 00 292 145 00 208 160 186 186
Incr Delay (d2), s/veh 1.5 0.0 26 0.3 0.0 0.6 0.9 0.0 6.1 1.2 338 38
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 38 0.0 7.0 0.7 0.0 47 22 00 133 28 108 106
LnGrp Delay(d),s/veh 404 00 337 395 00 298 154 00 268 171 224 224
LnGrp LOS D C D C B C B C C
Approach Vol, veh/h 426 237 724 1204
Approach Delay, s/veh 36.0 31.0 24.3 215
Approach LOS D C (¢} C
Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 1.1 519 333 98 532 333
Change Period (Y+Rc), s 30 *6.9 *6.9 30 *69 *6.9
Max Green Setting (Gmax), s 10.0 *45 *30 100 *45 *30
Max Q Clear Time (g_ct/1),s 8.0  28.6 251 68 238 20.2
Green Ext Time (p_c), s 0.1 34 11 0.1 6.9 0.9
Intersection Summary
HCM 2010 Ctrl Delay 255
HCM 2010 LOS C
Notes
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4: Ontario St. & Greenlane St. 2026 Background PM peak
*HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 2010 AWSC

1: Lincoln Avenue & Greenlane St.

210236 Utopia West

2026 Future Total AM peak

HCM 2010 TWSC

2: Cedarbrook Lane /Utopia

210236 Utopia West

2026 Future Total AM peak

Intersection

Intersection Delay, s/veh 8.6

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s &

Traffic Vol, veh/h 6 123 8 14 133 38 8 50 50 10 35 5
Future Vol, veh/h 6 123 8 14 133 38 8 50 50 10 35 5
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 7 134 9 15 145 41 9 54 54 11 38 5
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 8.6 8.9 8.4 8.3

HCM LOS A A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 7% 4% 8%  20%

Vol Thru, % 46% 90% 72%  70%

Vol Right, % 46% 6% 21%  10%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 108 137 185 50

LT Vol 8 6 14 10

Through Vol 50 123 133 35

RT Vol 50 8 38 5

Lane Flow Rate 117 149 201 54

Geometry Grp 1 1 1 1

Degree of Util (X) 0.148 0.188 0.246 0.073

Departure Headway (Hd) 4533 4536 4401 4.853

Convergence, Y/N Yes Yes Yes Yes

Cap 790 791 816 737

Service Time 2566 2565 2428 2.891

HCM Lane V/C Ratio 0.148 0.188 0.246 0.073

HCM Control Delay 8.4 8.6 8.9 8.3

HCM Lane LOS A A A A

HCM 95th-tile Q 05 0.7 1 0.2

09-08-2021 Synchro 10 Report
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Intersection

Int Delay, siveh 6.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations T % 4 & I

Traffic Vol, veh/h 58 153 8 21 109 7 5 11 106 34 4 20

Future Vol, veh/h 58 153 8 21 109 7 54 11 106 34 4 2

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - 150 - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 63 166 9 23 118 8 5 12 115 37 4 22

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 126 0 0 175 0 0 478 469 171 528 469 122
Stage 1 - - - - - - 297 297 - 168 168 -
Stage 2 - - - - - - 181 172 - 360 301 -

Critical Hdwy 412 - - 412 - - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - - - - - 612 552 - 612 552 -

Critical Hdwy Stg 2 - - - - - - 612 552 - 612 552 -

Follow-up Hdwy 2218 - 2218 - - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1460 - - 1401 - - 498 492 873 461 492 929
Stage 1 - - - - - - 712 668 - 834 759 -
Stage 2 - - - - - - 821 756 - 658 665 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1460 - - 1401 - - 459 461 873 373 461 929

Mov Cap-2 Maneuver - - - - - - 459 461 - 373 461 -
Stage 1 - - - - - - 678 636 - 794 747 -
Stage 2 - - - - - - 784 T44 - 534 633 -

Approach EB WB NB SB

HCM Control Delay, s 2 12 127 13.7

HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 650 1460 - - 1401 - - 478

HCM Lane V/C Ratio 0.286 0.043 - - 0.016 - - 0132

HCM Control Delay (s) 127 76 - - 76 - - 137

HCM Lane LOS B A - - A - - B

HCM 95th %tile Q(veh) 12 041 - - 01 - - 05
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HCM 2010 TWSC

210236 Utopia West

Queues

4: Ontario St. & Greenlane St.

210236 Utopia West
2026 Future Total AM peak

3: Juniper Ct. 2026 Future Total AM peak
Intersection
Int Delay, s/veh 0.4
Movement EBT EBR WBL WBT NBL
Lane Configurations T L
Traffic Vol, veh/h 334 3 2 132 5
Future Vol, veh/h 334 3 2 132 5
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - 150 - 0
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 363 3 2 143 5
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 366 0 512
Stage 1 - - - - 365
Stage 2 - - - - 147
Critical Hdwy - - 412 - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy - - 2218 - 3518
Pot Cap-1 Maneuver - - 1193 - 522
Stage 1 - - - - 702
Stage 2 - - - - 880
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1193 - 521
Mov Cap-2 Maneuver - - - - 521
Stage 1 - - - - 702
Stage 2 - - - - 878
Approach EB WB NB
HCM Control Delay, s 0 0.1 1
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL
Capacity (veh/h) 621 - - 1193
HCM Lane V/C Ratio 0.028 - - 0.002
HCM Control Delay (s) 11 - - 8
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 0.1 - - 0

09-08-2021
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Synchro 10 Report
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s st
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 254 136 14 272 67 624 55 482
v/c Ratio 097 028 005 046 013 08 018 033
Control Delay 858 143 254 139 91 320 98 166
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 858 143 254 139 91 320 98 166
Queue Length 50th (m) 50.6 87 20 158 53 1044 43 296
Queue Length 95th (m) #104.4 24.3 6.9 404 10.9 #1725 9.3 431
Internal Link Dist (m) 76.1 136.0 151.0 75.7
Turn Bay Length (m) 25.0 20.0 70.0 30.0

Base Capacity (vph) 261 489 310 591 544 783 352 1445
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 097 028 005 046 012 08 016 033

Intersection Summary

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

Queue shown is maximum after two cycles.
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HCM 2010 Signalized Intersection Summary
4: Ontario St. & Greenlane St.

210236 Utopia West
2026 Future Total AM peak

HCM 2010 Signalized Intersection Summary
4: Ontario St. & Greenlane St.

210236 Utopia West

2026 Future Total AM peak

2N ¢ C Nt Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T % T % T LIS

Traffic Volume (veh/h) 234 50 75 13 58 192 62 570 4 51 370 74
Future Volume (veh/h) 234 50 75 13 58 192 62 570 4 51 370 74
Number 7 4 14 8 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 099 1.0 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 100 100
Adj Sat Flow, veh/h/in 1716 1560 1750 1496 1737 1750 1716 1678 1750 1683 1667 1750
Adj Flow Rate, veh/h 254 54 82 14 63 209 67 620 4 55 402 80
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 1 13 17 0 1 2 4 50 4 5 5
Cap, veh/h 237 173 263 311 110 364 466 781 5 262 1225 242
Arrive On Green 031 031 031 031 031 031 005 047 047 005 046 046
Sat Flow, veh/h 1015 559 849 1002 354 1174 1634 1665 11 1603 2635 520
Grp Volume(v), veh/h 254 0 136 14 0 272 67 0 624 55 240 242
Grp Sat Flow(s),veh/h/in 1015 0 1409 1002 0 1527 1634 0 1676 1603 1583 1571
Q Serve(g_s), s 15.5 0.0 71 1.0 00 145 2.0 00 305 1.7 9.3 94
Cycle Q Clear(g_c), s 30.0 0.0 71 8.2 00 145 2.0 00 305 1.7 9.3 94
Prop In Lane 1.00 060  1.00 077 1.00 0.01  1.00 0.33
Lane Grp Cap(c), veh/h 237 0 437 31 0 473 466 0 786 262 736 730
VIC Ratio(X) 107 000 031 005 000 057 014 000 079 021 033 033
Avail Cap(c_a), vehh 237 0 437 311 0 473 550 0 786 351 736 730
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 1.00 100 100 100
Uniform Delay (d), s/veh 431 00 255 286 00 280 123 00 218 170 163 164
Incr Delay (d2), s/veh 786 0.0 0.3 0.0 0.0 1.5 0.1 0.0 8.1 0.3 1.2 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 114 0.0 28 0.3 0.0 6.3 0.9 00 158 0.7 43 43
LnGrp Delay(d),s/veh 121.7 00 258 287 00 295 124 00 209 173 175 176
LnGrp LOS F C C C B C B B B
Approach Vol, veh/h 390 286 691 537
Approach Delay, s/veh 88.3 29.5 282 17.5
Approach LOS B Cc (¢} B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 76 523 36.9 80 519 36.9

Change Period (Y+Rc), s 30 *6.9 *6.9 30 *69 *6.9

Max Green Setting (Gmax), s 10.0 *45 *30 100 *45 *30

Max Q Clear Time (g_ctl1),s 3.7 325 320 40 114 16.5

Green Ext Time (p_c), s 0.0 34 0.0 0.1 31 14

Intersection Summary

HCM 2010 Ctrl Delay 377

HCM 2010 LOS D

Notes
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*HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 2010 TWSC
5: Site Access

210236 Utopia West
2026 Future Total AM peak

Intersection
Int Delay, s/veh 28
Movement EBL EBT WBT WBR SBL
Lane Configurations d b L
Traffic Vol, veh/h 19 164 164 19 55
Future Vol, veh/h 19 164 164 19 55
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - - - 0
Veh in Median Storage, # - 0 0 - 0
Grade, % - 0 0 - 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 21 178 178 21 60
Major/Minor Major1 Major2 Minor2
Conflicting Flow All 199 0 - 0 409
Stage 1 - - - - 189
Stage 2 - - - - 220
Critical Hdwy 412 - - - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy 2218 - - - 3518
Pot Cap-1 Maneuver 1373 - - - 599
Stage 1 - - - - 843
Stage 2 - - - - 817
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1373 - - - 589
Mov Cap-2 Maneuver - - - - 589
Stage 1 - - - - 829
Stage 2 - - - - 817
Approach EB WB SB
HCM Control Delay,s 0.8 0 11.2
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1
Capacity (veh/h) 1373 - - -
HCM Lane V/C Ratio 0.015 - - -
HCM Control Delay (s) 7.7 0 - -
HCM Lane LOS A A - -
HCM 95th %tile Q(veh) 0 - - -
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HCM 2010 AWSC

1: Lincoln Avenue & Greenlane St.

210236 Utopia West
2026 Future Total PM peak

HCM 2010 TWSC

2: Cedarbrook Lane /Utopia

210236 Utopia West
2026 Future Total PM peak

Intersection

Intersection Delay, s/veh 10.6

Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s &

Traffic Vol, veh/h 5 247 13 60 119 19 10 25 55 82 72 15
Future Vol, veh/h 5 247 13 60 119 19 10 25 55 82 72 15
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 268 14 65 129 21 1 27 60 89 78 16
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 114 10.4 9.1 10.5

HCM LOS B B A B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 1% 2% 30% 49%

Vol Thru, % 28% 93% 60% 43%

Vol Right, % 61% 5%  10% 9%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 90 265 198 169

LT Vol 10 5 60 82

Through Vol 25 247 119 72

RT Vol 55 13 19 15

Lane Flow Rate 98 288 215 184

Geometry Grp 1 1 1 1

Degree of Util (X) 0.141 0402 0307 0.277

Departure Headway (Hd) 5203 5.018 5143 543

Convergence, Y/N Yes Yes Yes Yes

Cap 689 720 702 661

Service Time 3238 3.024 3.153 3.461

HCM Lane V/C Ratio 0.142 04 0306 0278

HCM Control Delay 91 114 104 105

HCM Lane LOS A B B B

HCM 95th-tile Q 05 1.9 13 1.1

09-08-2021 Synchro 10 Report
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Intersection

Int Delay, siveh 41

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations I LI & I

Traffic Vol, veh/h 54 251 47 78 166 33 30 7 43 19 8 17

Future Vol, veh/h 54 251 47 78 166 33 30 7 43 19 8 17

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - 150 - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 59 273 51 8 180 36 33 8 471 2 9 18

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 216 0 0 324 0 0 799 803 299 812 810 198
Stage 1 - - - - - - M7 AT - 368 368 -
Stage 2 - - - - - - 382 386 - 444 442 -

Critical Hdwy 412 - - 412 - - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - - - - - 612 552 - 612 552 -

Critical Hdwy Stg 2 - - - - - - 612 552 - 612 552 -

Follow-up Hdwy 2218 - 2218 - - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1354 - - 1236 - - 304 317 741 298 314 843
Stage 1 - - - - - - 613 591 - 652 621 -
Stage 2 - - - - - - 640 610 - 593 576 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1354 - - 1236 - - 264 279 741 249 277 843

Mov Cap-2 Maneuver - - - - - - 264 279 - 249 217 -
Stage 1 - - - - - - 580 559 - 617 578 -
Stage 2 - - - - - - 574 568 - 518 545 -

Approach EB WB NB SB

HCM Control Delay,s 1.2 2.3 16.2 16.9

HCM LOS C C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 407 1354 - - 1236 - - 351

HCM Lane V/C Ratio 0.214 0.043 - - 0.069 - - 0.136

HCM Control Delay (s) 162 78 0 - 81 - - 169

HCM Lane LOS C A A - A - - C

HCM 95th %tile Q(veh) 08 01 - - 02 - - 05
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HCM 2010 TWSC

210236 Utopia West

Queues

4: Ontario St. & Greenlane St.

210236 Utopia West
2026 Future Total PM peak

s st
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 153 302 29 217 174 562 204 1015
v/c Ratio 081 077 022 059 049 067 044 062
Control Delay 631 375 328 322 115 238 98 188
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 631 375 328 322 115 238 98 188
Queue Length 50th (m) 266 380 44 291 100 738 120 642
Queue Length 95th (m) 49.8 67.5 12.3 51.8 246 1422 28.8 109.3
Internal Link Dist (m) 746 145.6 151.8 774
Turn Bay Length (m) 25.0 20.0 70.0 30.0

Base Capacity (vph) 303 574 207 566 388 833 488 1646
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 050 053 014 038 045 067 042 062

Intersection Summary

3: Juniper Ct. 2026 Future Total PM peak
Intersection
Int Delay, s/veh 0.3
Movement EBT EBR WBL WBT NBL
Lane Configurations T L
Traffic Vol, veh/h 319 9 9 272 5
Future Vol, veh/h 319 9 9 272 5
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - 150 - 0
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 347 10 10 296 5
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 357 0 668
Stage 1 - - - - 352
Stage 2 - - - - 316
Critical Hdwy - - 412 - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy - - 2218 - 3518
Pot Cap-1 Maneuver - - 1202 - 423
Stage 1 - - - - T2
Stage 2 - - - - 739
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1202 - 420
Mov Cap-2 Maneuver - - - - 420
Stage 1 - - - - T2
Stage 2 - - - - 733
Approach EB WB NB
HCM Control Delay, s 0 0.3 12
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL
Capacity (veh/h) 523 - - 1202
HCM Lane V/C Ratio 0.021 - - 0.008
HCM Control Delay (s) 12 - - 8
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 0.1 - - 0
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HCM 2010 Signalized Intersection Summary
4: Ontario St. & Greenlane St.

210236 Utopia West
2026 Future Total PM peak

HCM 2010 Signalized Intersection Summary
4: Ontario St. & Greenlane St.

210236 Utopia West

2026 Future Total PM peak

2N ¢ N At
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % T LIS

Traffic Volume (veh/h) 141 105 173 27 112 87 160 505 12 188 758 176
Future Volume (veh/h) 141 105 173 27 112 87 160 505 12 188 758 176
Number 7 4 14 8 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 099  1.00 099 1.0 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 100 100
Adj Sat Flow, veh/h/in 1699 1716 1750 1750 1720 1750 1750 1653 1750 1733 1747 1750
Adj Flow Rate, veh/h 153 114 188 29 122 95 174 549 13 204 824 191
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 3 2 2 0 0 4 0 6 0 1 0 1
Cap, veh/h 253 165 272 183 254 198 320 739 17 355 1255 291
Arrive On Green 028 028 028 028 028 028 008 046 046 009 047 047
Sat Flow, veh/h 1054 582 960 1007 895 697 1667 1608 38 1650 2672 619
Grp Volume(v), veh/h 153 0 302 29 0 217 174 0 562 204 512 503
Grp Sat Flow(s),veh/h/in 1054 0 1543 1007 0 1592 1667 0 1646 1650 1659 1632
Q Serve(g_s), s 13.8 00 1741 26 00 111 53 00 275 63 232 232
Cycle Q Clear(g_c), s 249 00 171 197 00 111 53 00 275 63 232 232
Prop In Lane 1.00 062  1.00 044  1.00 002  1.00 0.38
Lane Grp Cap(c), veh/h 253 0 438 183 0 452 320 0 756 355 779 766
VIC Ratio(X) 060 000 069 016 000 048 054 000 074 057 066 0.66
Avail Cap(c_a), vehh 217 0 472 206 0 488 365 0 756 383 779 766
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 1.00 100 100 100
Uniform Delay (d), s/veh 394 00 313 400 00 291 15.6 00 217 168 199 199
Incr Delay (d2), s/veh 26 0.0 35 0.3 0.0 0.6 1.1 0.0 6.5 15 43 44
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 42 0.0 7.7 0.7 0.0 5.0 25 00 137 29 114 113
LnGrp Delay(d),s/veh 42.0 00 348 403 00 297 167 00 283 182 242 243
LnGrp LOS D C D C B C B C C
Approach Vol, veh/h 455 246 736 1219
Approach Delay, s/veh 372 30.9 255 233
Approach LOS D C (¢} C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 14 519 347 104 529 347

Change Period (Y+Rc), s 30 *6.9 *6.9 30 *69 *6.9

Max Green Setting (Gmax), s 10.0 *45 *30 100 *45 *30

Max Q Clear Time (g_ct/1),s 83 295 26.9 73 252 217

Green Ext Time (p_c), s 0.1 33 0.8 0.1 6.9 0.8

Intersection Summary

HCM 2010 Ctrl Delay 27.0

HCM 2010 LOS C

Notes
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*HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 2010 TWSC
5: Site Access

210236 Utopia West
2026 Future Total PM peak

Intersection
Int Delay, s/veh 23
Movement EBL EBT WBT WBR SBL
Lane Configurations S W
Traffic Vol, veh/h 67 317 169 43 43
Future Vol, veh/h 67 317 169 43 43
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - - - 0
Veh in Median Storage, # - 0 0 - 0
Grade, % - 0 0 - 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 73 345 184 47 47
Major/Minor Major1 Major2 Minor2
Conflicting Flow All 231 0 - 0 699
Stage 1 - - - - 208
Stage 2 - - - - 491
Critical Hdwy 412 - - - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy 2218 - - - 3518
Pot Cap-1 Maneuver 1337 - - - 406
Stage 1 - - - - 827
Stage 2 - - - - 615
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1337 - - - 378
Mov Cap-2 Maneuver - - - - 378
Stage 1 - - - |
Stage 2 - - - - 615
Approach EB WB SB
HCM Control Delay,s 1.4 0 13.9
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1
Capacity (veh/h) 1337 - - -
HCM Lane V/C Ratio 0.054 - - -
HCM Control Delay (s) 78 0 - -
HCM Lane LOS A A - -
HCM 95th %tile Q(veh) 0.2 - - -
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HCM 2010 AWSC

1: Lincoln Avenue & Greenlane St.

210236 Utopia West

2031 Background AM peak

HCM 2010 TWSC

2: Cedarbrook Lane /Utopia

210236 Utopia West

2031 Background AM peak

Intersection

Intersection Delay, s/veh 8.3

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s &

Traffic Vol, veh/h 7 118 9 1 116 25 9 52 45 8 37 6
Future Vol, veh/h 7 118 9 1 116 25 9 52 45 8 37 6
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 8 128 10 1 126 27 10 57 49 9 40 7
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 8.5 8.4 8.2 8.1

HCM LOS A A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 8% 5% 1%  16%

Vol Thru, % 49% 88% 82% 73%

Vol Right, % 42% %  18%  12%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 106 134 142 51

LT Vol 9 7 1 8

Through Vol 52 118 116 37

RT Vol 45 9 25 6

Lane Flow Rate 115 146 154 55

Geometry Grp 1 1 1 1

Degree of Util (X) 0.142 0181 0.188 0.073

Departure Headway (Hd) 4443 4469 4388 4711

Convergence, Y/N Yes Yes Yes Yes

Cap 808 803 818 761

Service Time 2469 2494 2413 274

HCM Lane V/C Ratio 0.142 0182 0.188 0.072

HCM Control Delay 8.2 8.5 84 8.1

HCM Lane LOS A A A A

HCM 95th-tile Q 05 0.7 0.7 0.2

09-08-2021 Synchro 10 Report
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Intersection

Int Delay, siveh 53

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations T % 4 & I

Traffic Vol, veh/h 8 156 8 22 107 7 4 11 1M 34 4 20

Future Vol, veh/h 8 156 8 22 107 7 4 11 1M M 4 2

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - 150 - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 9 170 9 24 116 8 48 12 121 37 4 22

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 124 0 0 179 0 0 374 365 175 427 365 120
Stage 1 - - - - - - 193 193 - 168 168 -
Stage 2 - - - - - - 181 172 - 259 197 -

Critical Hdwy 412 - - 412 - - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - - - - - 612 552 - 612 552 -

Critical Hdwy Stg 2 - - - - - - 612 552 - 612 552 -

Follow-up Hdwy 2218 - 2218 - - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1463 - - 1397 - - 583 563 868 538 563 931
Stage 1 - - - - - - 809 741 - 834 759 -
Stage 2 - - - - - - 821 756 - 746 738 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1463 - - 1397 - - 556 549 868 447 549 931

Mov Cap-2 Maneuver - - - - - - 556 549 - 447 549 -
Stage 1 - - - - - - 803 736 - 828 746 -
Stage 2 - - - - - - 783 743 - 627 733 -

Approach EB WB NB SB

HCM Control Delay,s 0.3 12 115 123

HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 731 1463 - - 1397 - - 553

HCM Lane V/C Ratio 0.247 0.006 - - 0.017 - - 0.114

HCM Control Delay (s) 115 75 - - 76 - - 123

HCM Lane LOS B A - - A - - B

HCM 95th %tile Q(veh) 1 0 - - 01 - - 04
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HCM 2010 TWSC

210236 Utopia West

3: Juniper Ct. 2031 Background AM peak
Intersection
Int Delay, s/veh 0.4
Movement EBT EBR WBL WBT NBL
Lane Configurations T L
Traffic Vol, veh/h 298 3 2 13 5
Future Vol, veh/h 298 3 2 131 5
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - 150 - 0
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 324 3 2 142 5
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 327 0 472
Stage 1 - - - - 326
Stage 2 - - - - 146
Critical Hdwy - - 412 - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy - - 2218 - 3518
Pot Cap-1 Maneuver - - 1233 - 551
Stage 1 - - - - T
Stage 2 - - - - 881
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1233 - 550
Mov Cap-2 Maneuver - - - - 550
Stage 1 - - - - 73
Stage 2 - - - - 879
Approach EB WB NB
HCM Control Delay, s 0 0.1 10.7
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL
Capacity (veh/h) 654 - - 1233
HCM Lane V/C Ratio 0.027 - - 0.002
HCM Control Delay (s) 10.7 - - 79
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 0.1 - - 0

09-08-2021
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Queues

4: Ontario St. & Greenlane St.

210236 Utopia West
2031 Background AM peak

s st
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 230 123 15 283 68 656 59 503
v/c Ratio 095 026 005 048 014 083 020 034
Control Delay 817 135 254 140 91 339 1041 16.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.7 135 254 14.0 9.1 33.9 10.1 16.7
Queue Length 50th (m) 44.7 71 21 161 54 1135 46 314
Queue Length 95th (m) #94.4 215 7.2 413 11.0 #1875 9.9 454
Internal Link Dist (m) 76.1 136.0 151.0 75.7
Turn Bay Length (m) 25.0 20.0 70.0 30.0

Base Capacity (vph) 253 493 318 602 542 793 340 1465
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 091 025 005 047 013 083 017 034

Intersection Summary

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

Queue shown is maximum after two cycles.
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HCM 2010 Signalized Intersection Summary
4: Ontario St. & Greenlane St.

210236 Utopia West
2031 Background AM peak

HCM 2010 Signalized Intersection Summary
4: Ontario St. & Greenlane St.

210236 Utopia West

2031 Background AM peak

2N ¢ C Nt Y
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T % T % T LIS

Traffic Volume (veh/h) 212 45 68 14 58 202 63 599 5) 54 389 74
Future Volume (veh/h) 212 45 68 14 58 202 63 599 5 54 389 74
Number 7 4 14 8 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 099 1.0 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 100 100
Adj Sat Flow, veh/h/in 1716 1560 1750 1496 1737 1750 1716 1677 1750 1683 1667 1750
Adj Flow Rate, veh/h 230 49 74 15 63 220 68 651 5 59 423 80
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 1 13 17 0 1 2 4 50 4 5 5
Cap, veh/h 228 174 263 321 105 367 456 777 6 240 1236 232
Arrive On Green 031 031 031 031 031 031 005 047 047 005 046 046
Sat Flow, veh/h 1005 561 848 1013 339 1186 1634 1662 13 1603 2659 499
Grp Volume(v), veh/h 230 0 123 15 0 283 68 0 656 59 251 252
Grp Sat Flow(s),veh/h/in 1005 0 1409 1013 0 1525 1634 0 1675 1603 1583 1575
Q Serve(g_s), s 14.8 0.0 6.4 1.1 00 152 2.0 00 332 1.8 9.7 9.9
Cycle Q Clear(g_c), s 30.0 0.0 6.4 75 00 152 2.0 00 332 1.8 9.7 9.9
Prop In Lane 1.00 060  1.00 078  1.00 0.01  1.00 0.32
Lane Grp Cap(c), veh/h 228 0 437 321 0 472 456 0 783 240 736 732
VIC Ratio(X) 101 000 028 005 000 060 015 000 084 025 034 034
Avail Cap(c_a), vehh 228 0 437 321 0 472 540 0 783 327 736 732
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 1.00 100 100 100
Uniform Delay (d), s/veh 434 00 253 281 00 283 124 00 226 180 165 165
Incr Delay (d2), s/veh 62.4 0.0 0.3 0.0 0.0 1.8 0.1 00 104 04 13 1.3
Initial Q Delay(d3),s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 10.0 0.0 25 0.3 0.0 6.6 0.9 00 176 0.8 45 45
LnGrp Delay(d),s/veh 105.9 00 255 281 00 302 125 00 330 184 177 178
LnGrp LOS F C C C B C B B B
Approach Vol, veh/h 353 298 724 562
Approach Delay, s/veh 779 30.1 311 17.8
Approach LOS B Cc (¢} B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 78 522 36.9 80 519 36.9

Change Period (Y+Rc), s 30 *6.9 *6.9 30 *69 *6.9

Max Green Setting (Gmax), s 10.0 *45 *30 100 *45 *30

Max Q Clear Time (g_ct/1),s 3.8 352 32.0 40 119 17.2

Green Ext Time (p_c), s 0.1 3.1 0.0 0.1 33 15

Intersection Summary

HCM 2010 Ctrl Delay 356

HCM 2010 LOS D

Notes
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*HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 2010 AWSC

1: Lincoln Avenue & Greenlane St.

210236 Utopia West

2031 Background PM peak

HCM 2010 TWSC

2: Cedarbrook Lane /Utopia

210236 Utopia West

2031 Background PM peak

Intersection

Intersection Delay, s/veh 10

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s &

Traffic Vol, veh/h 6 224 13 50 112 15 10 27 45 63 76 16
Future Vol, veh/h 6 224 13 50 112 15 10 27 45 63 76 16
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 7 243 14 54 122 16 1 29 49 68 83 17
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 10.5 9.8 8.8 9.9

HCM LOS B A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 12% 2%  28% 41%

Vol Thru, % 33% 92% 63% 49%

Vol Right, % 55% 5% 8%  10%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 82 243 177 155

LT Vol 10 6 50 63

Through Vol 27 224 112 76

RT Vol 45 13 15 16

Lane Flow Rate 89 264 192 168

Geometry Grp 1 1 1 1

Degree of Util (X) 0123 0352 0.263 0.241

Departure Headway (Hd) 4962 4799 4917 5.16

Convergence, Y/N Yes Yes Yes Yes

Cap 714 742 723 689

Service Time 3.054 2868 2992 3.242

HCM Lane V/C Ratio 0125 0356 0.266 0.244

HCM Control Delay 88 105 9.8 9.9

HCM Lane LOS A B A A

HCM 95th-tile Q 0.4 16 1.1 0.9

09-08-2021 Synchro 10 Report
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Intersection

Int Delay, siveh 37

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI & I

Traffic Vol, veh/h 31 251 50 82 139 33 21 7 45 19 8 17

Future Vol, veh/h 31 251 50 82 139 33 2 7 45 19 8 17

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - 150 - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 34 273 54 89 151 36 23 8 49 2 9 18

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 187 0 0 327 0 0 729 733 300 744 742 169
Stage 1 - - - - - - 368 368 - 347 347 -
Stage 2 - - - - - - 361 365 - 397 395 -

Critical Hdwy 412 - - 412 - - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - - - - - 612 552 - 612 552 -

Critical Hdwy Stg 2 - - - - - - 612 552 - 612 552 -

Follow-up Hdwy 2218 - 2218 - - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1387 - - 1233 - - 338 348 740 331 344 875
Stage 1 - - - - - - 652 621 - 669 635 -
Stage 2 - - - - - - 657 623 - 629 605 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1387 - - 1233 - - 299 313 740 280 310 875

Mov Cap-2 Maneuver - - - - - - 299 313 - 280 310 -
Stage 1 - - - - - - 632 602 - 649 589 -
Stage 2 - - - - - - 58 578 - 563 587 -

Approach EB WB NB SB

HCM Control Delay,s 0.7 26 14.1 15.5

HCM LOS B C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 476 1387 - - 1233 - - 389

HCM Lane V/C Ratio 0.167 0.024 - - 0.072 - - 0.123

HCM Control Delay (s) 141 77 0 - 841 - - 155

HCM Lane LOS B A A - A - - C

HCM 95th %tile Q(veh) 06 01 - - 02 - - 04
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HCM 2010 TWSC

210236 Utopia West

3: Juniper Ct. 2031 Background PM peak
Intersection
Int Delay, s/veh 0.3
Movement EBT EBR WBL WBT NBL
Lane Configurations T L
Traffic Vol, veh/h 306 9 9 249 5
Future Vol, veh/h 306 9 9 249 5
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - 150 - 0
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 333 10 10 27M 5
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 343 0 629
Stage 1 - - - - 338
Stage 2 - - - - M
Critical Hdwy - - 412 - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy - - 2218 - 3518
Pot Cap-1 Maneuver - - 1216 - 446
Stage 1 - - - - 722
Stage 2 - - - - 759
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1216 - 442
Mov Cap-2 Maneuver - - - - 442
Stage 1 - - - - 722
Stage 2 - - - - 753
Approach EB WB NB
HCM Control Delay, s 0 0.3 11.8
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL
Capacity (veh/h) 543 - - 1216
HCM Lane V/C Ratio 0.02 - - 0.008
HCM Control Delay (s) 11.8 - - 8
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 0.1 - - 0

Queues

4: Ontario St. & Greenlane St.

210236 Utopia West
2031 Background PM peak
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s st
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 150 297 32 218 170 591 215 1050
v/c Ratio 080 077 024 059 050 071 049 063
Control Delay 634 372 335 320 117 252 105 191
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.4 37.2 33.5 32.0 1.7 252 10.5 19.1
Queue Length 50th (m) 261 372 49 289 96 797 125 668
Queue Length 95th (m) 48.8 66.2 13.0 51.5 241 #165.9 30.2 1148
Internal Link Dist (m) 746 145.6 151.8 774
Turn Bay Length (m) 25.0 20.0 70.0 30.0

Base Capacity (vph) 301 574 212 567 377 833 467 1656
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 050 052 015 038 045 071 046 063

Intersection Summary

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

Queue shown is maximum after two cycles.
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HCM 2010 Signalized Intersection Summary
4: Ontario St. & Greenlane St.

210236 Utopia West
2031 Background PM peak

HCM 2010 Signalized Intersection Summary
4: Ontario St. & Greenlane St.

210236 Utopia West

2031 Background PM peak

2N ¢ N At
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % T LIS

Traffic Volume (veh/h) 138 104 169 29 109 92 156 531 13 198 797 169
Future Volume (veh/h) 138 104 169 29 109 92 156 531 13 198 797 169
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 099  1.00 099 1.0 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 100 100
Adj Sat Flow, veh/h/in 1699 1716 1750 1750 1718 1750 1750 1653 1750 1733 1747 1750
Adj Flow Rate, veh/h 150 13 184 32 118 100 170 577 14 215 866 184
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 3 2 2 0 0 4 0 6 0 1 0 1
Cap, veh/h 250 166 270 186 242 205 310 736 18 337 1286 273
Arrive On Green 028 028 028 028 028 028 007 046 046 009 047 047
Sat Flow, veh/h 1053 587 956 1011 858 727 1667 1607 39 1650 2721 578
Grp Volume(v), veh/h 150 0 297 32 0 218 170 0 591 215 528 522
Grp Sat Flow(s),veh/h/in 1053 0 1543 1011 0 1586 1667 0 1646 1650 1660 1640
Q Serve(g_s), s 13.6 00 168 29 00 112 52 00 298 66 242 242
Cycle Q Clear(g_c), s 24.8 00 168 19.6 00 112 5.2 00 298 66 242 242
Prop In Lane 1.00 062  1.00 046  1.00 0.02 1.0 0.35
Lane Grp Cap(c), veh/h 250 0 436 186 0 448 310 0 754 337 784 775
VIC Ratio(X) 060 000 068 017 000 049 055 000 078 064 067 067
Avail Cap(c_a), vehh 275 0 471 209 0 484 357 0 754 360 784 775
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 1.00 100 100 100
Uniform Delay (d), s/veh 39.6 00 313 400 00 293 16.0 00 225 179 200 200
Incr Delay (d2), s/veh 25 0.0 33 0.3 0.0 0.6 1.1 0.0 8.0 3.0 46 46
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 4.1 0.0 76 0.8 0.0 5.0 25 00 151 33 120 119
LnGrp Delay(d),s/veh 422 00 346 404 00 299 1741 00 305 208 246 247
LnGrp LOS D C D C B C C C C
Approach Vol, veh/h 447 250 761 1265
Approach Delay, s/veh 371 31.3 215 24.0
Approach LOS D C (¢} C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 1.7 519 346 103 533 346

Change Period (Y+Rc), s 30 *6.9 *6.9 30 *69 *6.9

Max Green Setting (Gmax), s 10.0 *45 *30 100 *45 *30

Max Q Clear Time (g_ctl1),s 86  31.8 26.8 72 262 216

Green Ext Time (p_c), s 0.1 33 0.8 0.1 7.0 0.9

Intersection Summary

HCM 2010 Ctrl Delay 27.8

HCM 2010 LOS C

Notes

09-08-2021 Synchro 10 Report
PTSL-(SP) Page 5

*HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Appendix H
2031 Future Total Traffic Operations Reports
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HCM 2010 AWSC

1: Lincoln Avenue & Greenlane St.

210236 Utopia West

2031 Future Total AM peak

HCM 2010 TWSC

2: Cedarbrook Lane /Utopia

210236 Utopia West

2031 Future Total AM peak

Intersection

Intersection Delay, s/veh 8.7

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s &

Traffic Vol, veh/h 7 127 9 14 138 39 9 52 52 11 37 6
Future Vol, veh/h 7 127 9 14 138 39 9 52 52 11 37 6
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 8 138 10 15 150 42 10 57 57 12 40 7
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 8.7 9 8.5 84

HCM LOS A A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 8% 5% %  20%

Vol Thru, % 46% 89% 72%  69%

Vol Right, % 46% 6% 20% 1%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 113 143 191 54

LT Vol 9 7 14 1

Through Vol 52 127 138 37

RT Vol 52 9 39 6

Lane Flow Rate 123 155 208 59

Geometry Grp 1 1 1 1

Degree of Util (X) 0.156 0.197 0256  0.08

Departure Headway (Hd) 4574 4569 4435 4.887

Convergence, Y/N Yes Yes Yes Yes

Cap 782 785 810 731

Service Time 2611 2603 2466 2.929

HCM Lane V/C Ratio 0.157 0197 0.257 0.081

HCM Control Delay 8.5 8.7 9 84

HCM Lane LOS A A A A

HCM 95th-tile Q 0.6 0.7 1 0.3

09-08-2021 Synchro 10 Report
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Intersection

Int Delay, siveh 6.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations T % 4 & I

Traffic Vol, veh/h 58 161 8 22 114 7 5 11 111 34 4 20

Future Vol, veh/h 58 161 8 22 114 7 56 1 1M1 34 4 20

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - 150 - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 63 175 9 24 124 8 61 12 121 37 4 22

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 132 0 0 184 0 0 495 486 180 548 486 128
Stage 1 - - - - - - 306 306 - 176 176 -
Stage 2 - - - - - - 189 180 - 372 310 -

Critical Hdwy 412 - - 412 - - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - - - - - 612 552 - 612 552 -

Critical Hdwy Stg 2 - - - - - - 612 552 - 612 552 -

Follow-up Hdwy 2218 - 2218 - - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1453 - - 1391 - - 485 481 863 447 481 922
Stage 1 - - - - - - 704 662 - 826 753 -
Stage 2 - - - - - - 813 750 - 648 659 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1453 - - 1391 - - 447 450 863 358 450 922

Mov Cap-2 Maneuver - - - - - - 447 450 - 358 450 -
Stage 1 - - - - - - 670 630 - 78 740 -
Stage 2 - - - - - - 776 737 - 521 627 -

Approach EB WB NB SB

HCM Control Delay,s 1.9 12 131 14

HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 639 1453 - - 1391 - - 462

HCM Lane V/C Ratio 0.303 0.043 - - 0.017 - - 0.136

HCM Control Delay (s) 131 76 - - 76 - - 14

HCM Lane LOS B A - - A - - B

HCM 95th %tile Q(veh) 1.3 041 - - 01 - - 05
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HCM 2010 TWSC

210236 Utopia West

3: Juniper Ct. 2031 Future Total AM peak
Intersection
Int Delay, s/veh 0.4
Movement EBT EBR WBL WBT NBL
Lane Configurations T L
Traffic Vol, veh/h 347 3 2 138 5
Future Vol, veh/h 347 3 2 138 5
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - 150 - 0
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 377 3 2 150 5
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 380 0 533
Stage 1 - - - - 319
Stage 2 - - - - 154
Critical Hdwy - - 412 - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy - - 2218 - 3518
Pot Cap-1 Maneuver - - 1178 - 507
Stage 1 - - - - 692
Stage 2 - - - - 814
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1178 - 506
Mov Cap-2 Maneuver - - - - 506
Stage 1 - - - - 692
Stage 2 - - - - 872
Approach EB WB NB
HCM Control Delay, s 0 0.1 111
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL
Capacity (veh/h) 607 - - 1178
HCM Lane V/C Ratio 0.029 - - 0.002
HCM Control Delay (s) 111 - - 81
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 0.1 - - 0

09-08-2021
PTSL-(SP)

Synchro 10 Report
Page 3

Queues

4: Ontario St. & Greenlane St.

210236 Utopia West
2031 Future Total AM peak

s st
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 265 142 15 285 71 656 59 507
v/c Ratio 106 029 005 048 015 084 021 035
Control Delay 1084 151 255 144 92 350 102 169
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 108.4 15.1 255 144 9.2 35.0 10.2 16.9
Queue Length 50th (m) ~59.6 9.8 21 173 56 1135 46 315
Queue Length 95th (m) #112.3 25.9 7.2 42.9 115 #187.5 9.9 457
Internal Link Dist (m) 76.1 136.0 151.0 75.7
Turn Bay Length (m) 25.0 20.0 70.0 30.0

Base Capacity (vph) 251 488 308 593 530 782 331 1443
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 106 029 005 048 013 084 018 035

Intersection Summary

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

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

Queue shown is maximum after two cycles.
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HCM 2010 Signalized Intersection Summary
4: Ontario St. & Greenlane St.

210236 Utopia West
2031 Future Total AM peak

HCM 2010 Signalized Intersection Summary
4: Ontario St. & Greenlane St.

210236 Utopia West

2031 Future Total AM peak

2N ¢ N At
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T % T % T LIS

Traffic Volume (veh/h) 244 52 78 14 60 202 65 599 5 54 389 77
Future Volume (veh/h) 244 52 78 14 60 202 65 599 5 54 389 77
Number 7 4 14 8 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 099 1.0 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 100 100
Adj Sat Flow, veh/h/in 1716 1560 1750 1496 1737 1750 1716 1677 1750 1683 1667 1750
Adj Flow Rate, veh/h 265 57 85 15 65 220 71 651 5 59 423 84
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 1 13 17 0 1 2 4 50 4 5 5
Cap, veh/h 226 175 261 306 108 365 455 777 6 241 1224 241
Arrive On Green 031 031 031 031 031 031 005 047 047 005 046 046
Sat Flow, veh/h 1003 566 844 996 348 1178 1634 1662 13 1603 2635 519
Grp Volume(v), veh/h 265 0 142 15 0 285 7 0 656 59 253 254
Grp Sat Flow(s),veh/h/in 1003 0 1410 996 0 1526 1634 0 1675 1603 1583 1571
Q Serve(g_s), s 14.6 0.0 75 1.1 00 154 241 00 332 1.8 99 100
Cycle Q Clear(g_c), s 30.0 0.0 75 8.6 00 154 2.1 00 332 1.8 99 100
Prop In Lane 1.00 060  1.00 077 1.00 0.01  1.00 0.33
Lane Grp Cap(c), veh/h 226 0 436 306 0 473 455 0 783 241 735 730
VIC Ratio(X) 117 000 033 005 000 060 016 000 084 025 034 035
Avail Cap(c_a), vehh 226 0 436 306 0 473 538 0 783 327 735 730
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 1.00 100 100 100
Uniform Delay (d), s/veh 435 00 257 290 00 284 124 00 226 180 165 166
Incr Delay (d2), s/veh 114.8 0.0 0.3 0.0 0.0 1.9 0.1 00 104 04 13 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 13.2 0.0 3.0 0.3 0.0 6.7 0.9 00 176 0.8 45 46
LnGrp Delay(d),s/veh 158.4 00 260 290 00 303 125 00 329 184 178 179
LnGrp LOS F C C C B C B B B
Approach Vol, veh/h 407 300 727 566
Approach Delay, s/veh 112.2 30.3 30.9 17.9
Approach LOS B Cc (¢} B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 78 522 36.9 81 519 36.9

Change Period (Y+Rc), s 30 *6.9 *6.9 30 *69 *6.9

Max Green Setting (Gmax), s 10.0 *45 *30 100 *45 *30

Max Q Clear Time (g_c+l1),s 3.8 352 320 41 120 17.4

Green Ext Time (p_c), s 0.1 3.1 0.0 0.1 33 15

Intersection Summary

HCM 2010 Ctrl Delay 43.7

HCM 2010 LOS D

Notes
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*HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 2010 TWSC
5: Site Access

210236 Utopia West
2031 Future Total AM peak

Intersection
Int Delay, s/veh 28
Movement EBL EBT WBT WBR SBL
Lane Configurations d b L
Traffic Vol, veh/h 19 172 171 19 55
Future Vol, veh/h 19 172 171 19 55
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - - - 0
Veh in Median Storage, # - 0 0 - 0
Grade, % - 0 0 - 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 21 187 186 21 60
Major/Minor Major1 Major2 Minor2
Conflicting Flow All 207 0 - 0 426
Stage 1 - - - - 197
Stage 2 - - - - 229
Critical Hdwy 412 - - - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy 2218 - - - 3518
Pot Cap-1 Maneuver 1364 - - - 585
Stage 1 - - - - 836
Stage 2 - - - - 809
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1364 - - - 575
Mov Cap-2 Maneuver - - - - 575
Stage 1 - - - - 822
Stage 2 - - - - 809
Approach EB WB SB
HCM Control Delay,s 0.8 0 114
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1
Capacity (veh/h) 1364 - - -
HCM Lane V/C Ratio 0.015 - - -
HCM Control Delay (s) 7.7 0 - -
HCM Lane LOS A A - -
HCM 95th %tile Q(veh) 0 - - -
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HCM 2010 AWSC

1: Lincoln Avenue & Greenlane St.

210236 Utopia West

2031 Future Total PM peak

HCM 2010 TWSC

2: Cedarbrook Lane /Utopia

210236 Utopia West

2031 Future Total PM peak

Intersection

Intersection Delay, s/veh 1

Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & s s &

Traffic Vol, veh/h 6 257 13 63 124 19 10 27 57 85 76 16
Future Vol, veh/h 6 257 13 63 124 19 10 27 57 85 76 16
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 7 279 14 68 135 21 1 29 62 92 83 17
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 11.8 10.7 9.3 10.8

HCM LOS B B A B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 11% 2%  31%  48%

Vol Thru, % 29% 93% 60% 43%

Vol Right, % 61% 5% 9% 9%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 94 276 206 177

LT Vol 10 6 63 85

Through Vol 27 257 124 76

RT Vol 57 13 19 16

Lane Flow Rate 102 300 224 192

Geometry Grp 1 1 1 1

Degree of Util (X) 0.15 0423 0324 0.294

Departure Headway (Hd) 5297 5071 5204 5507

Convergence, Y/N Yes Yes Yes Yes

Cap 676 M 692 652

Service Time 3335 309 3232 354

HCM Lane V/C Ratio 0.151 0422 0324 0.294

HCM Control Delay 93 118 107 108

HCM Lane LOS A B B B

HCM 95th-tile Q 05 2.1 14 12

09-08-2021 Synchro 10 Report
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Intersection

Int Delay, siveh 41

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations I LI & I

Traffic Vol, veh/h 54 263 50 8 172 33 31 7 45 19 8 17

Future Vol, veh/h 54 263 50 82 172 33 3 7 45 19 8 17

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - 150 - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 59 286 54 89 187 36 34 8 49 2 9 18

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 223 0 0 340 0 0 828 832 313 843 841 205
Stage 1 - - - - - - 431 431 - 383 383 -
Stage 2 - - - - - - 397 401 - 460 458 -

Critical Hdwy 412 - - 412 - - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - - - - - 612 552 - 612 552 -

Critical Hdwy Stg 2 - - - - - - 612 552 - 612 552 -

Follow-up Hdwy 2218 - 2218 - - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1346 - - 1219 - - 290 305 727 284 301 836
Stage 1 - - - - - - 603 583 - 640 612 -
Stage 2 - - - - - - 629 601 - 581 567 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1346 - - 1219 - - 251 267 727 235 264 836

Mov Cap-2 Maneuver - - - - - - 251 267 - 235 264 -
Stage 1 - - - - - - 570 552 - 605 567 -
Stage 2 - - - - - - 561 557 - 506 536 -

Approach EB WB NB SB

HCM Control Delay,s 1.1 2.3 16.9 175

HCM LOS C C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 392 1346 - - 1219 - - 33

HCM Lane V/C Ratio 0.23 0.044 - - 0.073 - - 0.143

HCM Control Delay (s) 169 7.8 0 - 82 - - 175

HCM Lane LOS C A A - A - - C

HCM 95th %tile Q(veh) 09 01 - - 02 - - 05
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HCM 2010 TWSC

210236 Utopia West

Queues

4: Ontario St. & Greenlane St.

210236 Utopia West
2031 Future Total PM peak

3: Juniper Ct. 2031 Future Total PM peak
Intersection
Int Delay, s/veh 0.3
Movement EBT EBR WBL WBT NBL
Lane Configurations T L
Traffic Vol, veh/h 333 9 9 282 5
Future Vol, veh/h 333 9 9 282 5
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - 150 - 0
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 362 10 10 307 5
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 372 0 694
Stage 1 - - - - 367
Stage 2 - - - - 327
Critical Hdwy - - 412 - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy - - 2218 - 3518
Pot Cap-1 Maneuver - - 1186 - 409
Stage 1 - - - - 701
Stage 2 - - - - 73
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1186 - 406
Mov Cap-2 Maneuver - - - - 406
Stage 1 - - - - 701
Stage 2 - - - - 725
Approach EB WB NB
HCM Control Delay, s 0 0.2 12.2
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL
Capacity (veh/h) 508 - - 1186
HCM Lane V/C Ratio 0.021 - - 0.008
HCM Control Delay (s) 122 - - 81
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 0.1 - - 0
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s st
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 160 317 32 227 182 591 215 1065
v/c Ratio 085 080 026 060 054 072 050 065
Control Delay 702 397 342 328 132 258 110 199
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.2 39.7 34.2 32.8 132 25.8 11.0 19.9
Queue Length 50th (m) 284 415 49 311 108 820 131 708
Queue Length 95th (m) 53.1 72.2 13.2 54.5 25.7 #165.9 302 117.2
Internal Link Dist (m) 746 145.6 151.8 774
Turn Bay Length (m) 25.0 20.0 70.0 30.0

Base Capacity (vph) 290 569 191 562 365 825 458 1634
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 055 056 017 040 050 072 047 065

Intersection Summary

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

Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis

4: Ontario St. & Greenlane St.

210236 Utopia West

2031 Future Total PM peak

R N N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T % T LIS

Traffic Volume (vph) 147 110 181 29 117 92 167 531 13 198 797 183
Future Volume (vph) 147 110 181 29 117 92 167 531 13 198 797 183
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 6.9 6.9 6.9 6.9 3.0 6.9 3.0 6.9

Lane Util. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00 095

Frpb, ped/bikes 1.00  0.99 1.00  1.00 1.00  1.00 1.00 099

Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00

Frt 1.00 091 1.00 093 1.00  1.00 1.00 097

Flt Protected 095  1.00 095  1.00 095  1.00 095  1.00

Satd. Flow (prot) 1614 1541 1660 1606 1662 1646 1646 3208

Flt Permitted 051  1.00 033  1.00 0.19  1.00 029  1.00

Satd. Flow (perm) 870 1541 575 1606 335 1646 506 3208
Peak-hour factor, PHF 092 092 09 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 160 120 197 32 127 100 182 577 14 215 866 199
RTOR Reduction (vph) 0 64 0 0 31 0 0 1 0 0 17 0
Lane Group Flow (vph) 160 253 0 32 196 0 182 590 0 215 1048 0
Confl. Peds. (#/hr) 3 3 7 2 2 7
Heavy Vehicles (%) 3% 2% 2% 0% 0% 4% 0% 6% 0% 1% 0% 1%
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6

Actuated Green, G (s) 196  19.6 196 196 538 454 544 457
Effective Green, g (s) 196 196 196 196 538 454 544 457
Actuated g/C Ratio 022 022 022 022 059 050 060  0.50
Clearance Time (s) 6.9 6.9 6.9 6.9 3.0 6.9 3.0 6.9

Vehicle Extension (s) 25 25 25 25 25 25 25 25

Lane Grp Cap (vph) 188 333 124 347 322 825 413 1619

v/s Ratio Prot 0.16 0.12 c0.05 ¢0.36 005 033

V/s Ratio Perm c0.18 0.06 0.28 0.26

vi/c Ratio 085 076 026 057 057 072 052 065

Uniform Delay, d1 340 332 294 317 99 175 101 165
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.7 9.1 0.8 1.7 1.8 53 0.9 20

Delay (s) 628 423 302 334 17 228 110 185

Level of Service E D C C B C B B
Approach Delay (s) 49.2 33.0 20.2 17.2
Approach LOS D C C B
Intersection Summary

HCM 2000 Control Delay 25.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 90.5 Sum of lost time (s) 16.8

Intersection Capacity Utilization 89.4% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

09-08-2021 Synchro 10 Report
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HCM 2010 TWSC
5: Site Access

210236 Utopia West
2031 Future Total PM peak

Intersection
Int Delay, siveh 22
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations d B L
Traffic Vol, veh/h 67 332 177 43 43 29
Future Vol, veh/h 67 332 177 43 43 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 73 361 192 47 41 32
Major/Minor Major1 Major2 Minor2
Conflicting Flow All 239 0 - 0 723 216
Stage 1 - - - - 216 -
Stage 2 - - - 507 -
Critical Hdwy 412 - - - 642 622
Critical Hdwy Stg 1 - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy 2218 - - 3518 3.318
Pot Cap-1 Maneuver 1328 - - - 393 824
Stage 1 - - - 820 -
Stage 2 - - - - 605 -
Platoon blocked, % - -
Mov Cap-1 Maneuver 1328 - - - 366 824
Mov Cap-2 Maneuver - - - 366 -
Stage 1 - - - - 763 -
Stage 2 - - - 605 -
Approach EB WB SB
HCM Control Delay,s 1.3 0 14.1
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1
Capacity (veh/h) 1328 - - - 472
HCM Lane V/C Ratio 0.055 - - - 0.166
HCM Control Delay (s) 79 0 - - 144
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0.2 - - - 06
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HCM 2010 AWSC

1: Lincoln Avenue & Greenlane St.

210236 Utopia West

2031 Future Total Improvements AM peak

HCM 2010 TWSC

2: Cedarbrook Lane /Utopia

210236 Utopia West
2031 Future Total Improvements AM peak

Intersection

Intersection Delay, s/veh 8.7

Intersection LOS A

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations s s &

Traffic Vol, veh/h 7 127 9 14 138 39 9 52 52 11 37 6
Future Vol, veh/h 7 127 9 14 138 39 9 52 52 11 37 6
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 8 138 10 15 150 42 10 57 57 12 40 7
Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0
Approach EB WB NB SB

Opposing Approach WB EB SB NB

Opposing Lanes 1 1 1 1

Conflicting Approach Left SB NB EB WB

Conflicting Lanes Left 1 1 1 1

Conflicting Approach Right NB SB WB EB

Conflicting Lanes Right 1 1 1 1

HCM Control Delay 8.7 9 8.5 84

HCM LOS A A A A

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 8% 5% %  20%

Vol Thru, % 46% 89% 72%  69%

Vol Right, % 46% 6% 20% 1%

Sign Control Stop  Stop  Stop  Stop

Traffic Vol by Lane 113 143 191 54

LT Vol 9 7 14 1

Through Vol 52 127 138 37

RT Vol 52 9 39 6

Lane Flow Rate 123 155 208 59

Geometry Grp 1 1 1 1

Degree of Util (X) 0.156 0.197 0256  0.08

Departure Headway (Hd) 4574 4569 4435 4.887

Convergence, Y/N Yes Yes Yes Yes

Cap 782 785 810 731

Service Time 2611 2603 2466 2.929

HCM Lane V/C Ratio 0.157 0197 0.257 0.081

HCM Control Delay 8.5 8.7 9 84

HCM Lane LOS A A A A

HCM 95th-tile Q 0.6 0.7 1 0.3

09-09-2021 Synchro 10 Report
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Intersection

Int Delay, siveh 6.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations T % 4 & I

Traffic Vol, veh/h 58 161 8 22 114 7 5 11 111 34 4 20

Future Vol, veh/h 58 161 8 22 114 7 56 1 1M1 34 4 20

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - 150 - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 63 175 9 24 124 8 61 12 121 37 4 22

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 132 0 0 184 0 0 495 486 180 548 486 128
Stage 1 - - - - - - 306 306 - 176 176 -
Stage 2 - - - - - - 189 180 - 372 310 -

Critical Hdwy 412 - - 412 - - 712 652 622 712 652 6.22

Critical Hdwy Stg 1 - - - - - - 612 552 - 612 552 -

Critical Hdwy Stg 2 - - - - - - 612 552 - 612 552 -

Follow-up Hdwy 2218 - 2218 - - 3518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1453 - - 1391 - - 485 481 863 447 481 922
Stage 1 - - - - - - 704 662 - 826 753 -
Stage 2 - - - - - - 813 750 - 648 659 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1453 - - 1391 - - 447 450 863 358 450 922

Mov Cap-2 Maneuver - - - - - - 447 450 - 358 450 -
Stage 1 - - - - - - 670 630 - 78 740 -
Stage 2 - - - - - - 776 737 - 521 627 -

Approach EB WB NB SB

HCM Control Delay,s 1.9 12 131 14

HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 639 1453 - - 1391 - - 462

HCM Lane V/C Ratio 0.303 0.043 - - 0.017 - - 0.136

HCM Control Delay (s) 131 76 - - 76 - - 14

HCM Lane LOS B A - - A - - B

HCM 95th %tile Q(veh) 1.3 041 - - 01 - - 05

09-09-2021 Synchro 10 Report
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HCM 2010 TWSC

210236 Utopia West

3: Juniper Ct. 2031 Future Total Improvements AM peak
Intersection
Int Delay, s/veh 0.4
Movement EBT EBR WBL WBT NBL
Lane Configurations T L
Traffic Vol, veh/h 347 3 2 138 5
Future Vol, veh/h 347 3 2 138 5
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - 150 - 0
Veh in Median Storage, # 0 - - 0 0
Grade, % 0 - - 0 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 377 3 2 150 5
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 380 0 533
Stage 1 - - - - 319
Stage 2 - - - - 154
Critical Hdwy - - 412 - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy - - 2218 - 3518
Pot Cap-1 Maneuver - - 1178 - 507
Stage 1 - - - - 692
Stage 2 - - - - 814
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1178 - 506
Mov Cap-2 Maneuver - - - - 506
Stage 1 - - - - 692
Stage 2 - - - - 872
Approach EB WB NB
HCM Control Delay, s 0 0.1 111
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL
Capacity (veh/h) 607 - - 1178
HCM Lane V/C Ratio 0.029 - - 0.002
HCM Control Delay (s) 111 - - 81
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 0.1 - - 0

09-09-2021
PTSL-(SP)
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Queues

4: Ontario St. & Greenlane St.

210236 Utopia West

2031 Future Total Improvements AM peak

s st
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 265 142 15 285 71 656 59 507
v/c Ratio 093 025 004 042 017 079 026 033
Control Delay 725 133 230 125 142 349 1641 18.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 725 133 230 12.5 14.2 349 16.1 18.8
Queue Length 50th (m) 596 106 23 187 82 1415 67 396
Queue Length 95th (m) #1124 252 70 418 158 #2136 136 533
Internal Link Dist (m) 76.1 136.0 151.0 75.7
Turn Bay Length (m) 25.0 20.0 70.0 30.0

Base Capacity (vph) 329 641 401 749 418 827 228 1528
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 081 022 004 038 017 079 026 033

Intersection Summary

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

Queue shown is maximum after two cycles.
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HCM 2010 Signalized Intersection Summary
4: Ontario St. & Greenlane St.

210236 Utopia West
2031 Future Total Improvements AM peak

HCM 2010 Signalized Intersection Summary
4: Ontario St. & Greenlane St.

210236 Utopia West

2031 Future Total Improvements AM peak

2N ¢ N At
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T % T % T LIS

Traffic Volume (veh/h) 244 52 78 14 60 202 65 599 5 54 389 77
Future Volume (veh/h) 244 52 78 14 60 202 65 599 5 54 389 77
Number 7 4 14 8 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 099 1.0 0.99
Parking Bus, Adj 100 100 100 100 100 100 100 100 1.00 100 100 100
Adj Sat Flow, veh/h/in 1716 1560 1750 1496 1737 1750 1716 1677 1750 1683 1667 1750
Adj Flow Rate, veh/h 265 57 85 15 65 220 71 651 5 59 423 84
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 2 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Percent Heavy Veh, % 2 1 13 17 0 1 2 4 50 4 5 5
Cap, veh/h 320 226 337 390 139 470 387 773 6 178 1220 240
Arrive On Green 040 040 037 040 040 037 004 047 044 003 046 044
Sat Flow, veh/h 1003 566 844 996 348 1179 1634 1662 13 1603 2635 519
Grp Volume(v), veh/h 265 0 142 15 0 285 7 0 656 59 253 254
Grp Sat Flow(s),veh/h/in 1003 0 1410 996 0 1527 1634 0 1675 1603 1583 1571
Q Serve(g_s), s 30.7 0.0 8.2 1.2 00 167 29 00 409 24 121 125
Cycle Q Clear(g_c), s 474 0.0 8.2 94 00 167 29 00 409 24 121 125
Prop In Lane 1.00 060  1.00 077 1.00 0.01  1.00 0.33
Lane Grp Cap(c), veh/h 320 0 562 390 0 609 387 0 779 178 733 727
VIC Ratio(X) 083 000 025 004 000 047 018 000 084 033 034 035
Avail Cap(c_a), vehh 320 0 562 390 0 609 403 0 779 198 733 727
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 100 100 000 1.00 100 100 100
Uniform Delay (d), s/veh 444 00 245 274 00 273 183 00 279 253 204 2038
Incr Delay (d2), s/veh 16.1 0.0 0.2 0.0 0.0 04 0.2 00 107 0.8 13 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/in 10.0 0.0 32 0.3 0.0 72 1.3 00 211 1.1 55 57
LnGrp Delay(d),s/veh 60.5 00 247 274 00 277 185 00 386 261 217 221
LnGrp LOS E C C C B D C C C
Approach Vol, veh/h 407 300 727 566
Approach Delay, s/veh 48.0 217 36.7 22.3
Approach LOS D C D C

Timer 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 81 593 514 84 590 514

Change Period (Y+Rc), s 30 *6.9 *6.9 30 *69 *6.9

Max Green Setting (Gmax),s 6.6 *52 *45 6.6 *52 *45

Max Q Clear Time (g_ct1),s 44 429 494 49 145 18.7

Green Ext Time (p_c), s 0.0 3.0 0.0 0.0 34 2.0

Intersection Summary

HCM 2010 Ctrl Delay 336

HCM 2010 LOS C

Notes

09-09-2021 Synchro 10 Report
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*HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 2010 TWSC
5: Site Access

210236 Utopia West

2031 Future Total Improvements AM peak

Intersection
Int Delay, s/veh 28
Movement EBL EBT WBT WBR SBL
Lane Configurations d b L
Traffic Vol, veh/h 19 172 171 19 55
Future Vol, veh/h 19 172 171 19 55
Conflicting Peds, #/hr 0 0 0 0 0
Sign Control Free Free Free Free Stop
RT Channelized - None - None -
Storage Length - - - - 0
Veh in Median Storage, # - 0 0 - 0
Grade, % - 0 0 - 0
Peak Hour Factor 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2
Mvmt Flow 21 187 186 21 60
Major/Minor Major1 Major2 Minor2
Conflicting Flow All 207 0 - 0 426
Stage 1 - - - - 197
Stage 2 - - - - 229
Critical Hdwy 412 - - - 642
Critical Hdwy Stg 1 - - - - 542
Critical Hdwy Stg 2 - - - - 542
Follow-up Hdwy 2218 - - - 3518
Pot Cap-1 Maneuver 1364 - - - 585
Stage 1 - - - - 836
Stage 2 - - - - 809
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1364 - - - 575
Mov Cap-2 Maneuver - - - - 575
Stage 1 - - - - 822
Stage 2 - - - - 809
Approach EB WB SB
HCM Control Delay,s 0.8 0 114
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1
Capacity (veh/h) 1364 - - -
HCM Lane V/C Ratio 0.015 - - -
HCM Control Delay (s) 7.7 0 - -
HCM Lane LOS A A - -
HCM 95th %tile Q(veh) 0 - - -
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