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1.0 Executive Summary

C.F. Crozier & Associates Inc. (Crozier) was retained by Camarro Developments Inc. (the Applicant)
to undertake a Transportation Impact Study (TIS) for the proposed mixed-use residential
development situated at 789 & 795 Brant Street in the City of Burlington, Halton Region. This study
has been prepared in accordance with requirements set out per Halton Region’s Guidelines for TIS.
The findings and recommendations regarding traffic-related impacts of the proposed development
are presented herein.

The analysis undertaken herein was completed using the Draft Site Plan prepared by RAW Design
dated August 26, 2022. Any minor changes to the Site Plan are not expected to materially affect the
conclusions set out within this report.

The project proposes the construction of a 31-storey mixed-use development with 356 residential
units, a mechanical penthouse, a 7-storey podium, 485 m2 of ground-floor retail, and a total of 279
vehicle parking spaces. Additionally, a ful-movement access is proposed fo serve the site from
Prospect Street.

Under 2022 existing conditions, the study intersections operate with a Level of Service “B” or better
with the exception of the intersection of Brant Street and Fairview Street operating with a Level of
Service “C" and "D" for A.M. and P.M. pecak hours respectively. Notably the eastbound through
movement operates near capacity during the A.M. peak hour with eastbound left-turn movement
and northbound through movement operating near capacity during P.M. peak hour. The
westbound through lane is expected to exceed the capacity during P.M. peak hour. A lost time
adjustment of 4.0 seconds is incurred for the westbound through movements to reflect existing
operating conditions.

For the infersection of Brant Street and Fairview Street, the 95t percentile queue length for the
eastbound left-turn movements exceed the available storage during both A.M. and P.M. peak and
northbound left-turn lane exceeds storage only during the P.M. peak hour.

Under 2027 future background fraffic, the study intersections operate with a Level of Service “B"” with
the exception of the intersection of Brant Street and Fairview Street operating with a Level of Service
“C" and "D" for A.M. and P.M. peak hours, respectively. Notably the movements are expected to
operate similarly to the 2022 Existing conditions with an addition of southbound through lane
forecasted to operate near capacity during the P.M. peak period. Additionally, the eastbound left-
turn lane and westbound left-turn lane 95t percentile queue lengths at the intersection of Brant
Street and Prospect Street/Grahams Lane are forecasted to exceed the available storage during
the P.M. peak hour.

The proposed mixed-use development is forecasted to generate approximately 97 two-way frips (33
inbound and 64 outbound) during the weekday A.M. peak hour, and 115 two-way frips (64 inbound
and 51 outbound) during the P.M. peak hour.

The future total operations at the study intersections are anticipated to be very similar to that of the
future background operations forecasted for the 2027 horizon year except for the intersection of
Brant Street and Fairview Street as the Level of Service degraded to “E” by a 1.0 second small
increase in average delay and the northbound left movement expecting to operate over capacity
in the P.M. peak hour. It is noted that the site access is expected to anticipate operating well under
capacity with a Level of Service “B" or better.

C.F. Crozier & Associates Inc. iii
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The sightlines at the proposed accesses on Prospect Street were conducted using the guidance
provided by the Transportation Association of Canada (TAC) with no sightline issues noted.
Additionally, corner clearance and access spacing were verified af each access and are expected
to be sufficient.

Vehicle maneuvering analysis was undertaken for the site and no issues were noted for the fire,
waste, loading or passenger vehicle movements on the ground floor. However, in the underground
parking garage some parking spaces are designated as small car spaces since they would not be
able to accommodate large passenger vehicles such as pick-up trucks.

The proposed parking supply at the site is below the City's By-Law requirements but can be
supported based on the prepared Parking Justification, which reviewed the recent development
precedent within Burlington. Addifionally, TDM measures have been recommended to support the
reduced parking supply and promote the use of transit.

C.F. Crozier & Associates Inc. iv
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2.0 Introduction
Camarro Development Inc. (the Applicant) retained C.F. Crozier & Associates Inc. (Crozier) to
undertake a Transportation Impact Study (TIS) to support the Official Plan Amendment (OPA),
Zoning By-Law Amendment (ZBA) and Plan of Subdivision applications for the site at 789 & 795
Brant Street, in the City of Burlington, Halton Region.
The purpose of this study is fo evaluate the impacts of the planned development on the
surrounding road network and recommend traffic-related mitigation measures, if warranted. This
study has been completed following the procedures set out within the Halton Region's
Transportation Impact Study Guidelines, dated December 2015.
A term of reference encompassing the following conditions was confirmed with staff at the City
of Burlington (the City) and Halton Region (Region) in July 2022. Correspondence between
Crozier and the City are included in Appendix A.
The following horizon and timeframes were included in this study:

e Existing (2022) traffic conditions

e Five-year study horizon and anticipated build-out year (2027) for future traffic conditions

¢ A.M.and P.M. peak hours
The following intersections were reviewed as part of the study area:

e Fairview Street and Brant Street (Signalized)

e Brant Street and Prospect Street/Grahams Ln (Signalized)

e Brant Street and Ghent Avenue (Signalized)

e Prospect Street and Robinson Street/ Private Access

e Proposed site access via Prospect Street

3.0 Development Proposal

Per the most recent Site Plan prepared by RAW, the elements envisioned for the proposed 31-
storey mixed-use residential building include:

o 354 residential units

o 485 m?2 of ground floor retail

e A total of 5 underground parking levels consisting of 279 parking spaces.
e Afotal of 178 long-term and 18 short-term bicycle parking spaces.

e One (1) fulF-movement site access to Prospect Street

The Site Plan is included in Appendix B.

C.F. Crozier & Associates Inc. Page 1 of 45
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4.0 Existing Conditions

4.1 Development Lands

The subject lands encompass an area of approximately 0.22 ha, and currently consists of two (2)
existing two-storey employment buildings. The property is located within a mixed-use
commercial and residential neighborhood and is bound by existing residential properties to the
east, a commercial property to the south, Brant Street to the west, and Prospect Street to the
north. As per the City of Burlington Zoning By-Law 2020, the subject property is currently zoned
Mixed-Use Corridor (MXG).

The location of the Site is included in Figure 1.

4.2 Boundary Road Network

4.2.1 Study Roadways

Brant Street is a north-south roadway. Brant Street is a multi-purpose arterial roadway and has a
6-lane cross section with a posted speed limit of 60 km/h north of Fairview Street and is a minor
arterial roadway with a 4-lane cross-section and a posted speed limit of 50km/h south of
Fairview Street. Brant Street has one-southbound lane and two-northbound lanes south of Ghent
Avenue. It also consists of a center Two-Way Left-Turn Lane (TWLTL) and has sidewalks as well as
bicycle lanes on both sides of the road within the study area.

Fairview Street is an east-west multi-purpose arterial roadway with a posted speed limit of
60km/h. It has 3 westbound and 3 eastbound lanes. Sidewalks and bicycle lane are available on
both sides of the roadway.

Prospect Street/Grahams Lane is an east-west collector roadway with a posted speed limit of
40km/h. Prospect Street has one westbound and one eastbound lane with bicycle lane on north
side of the roadway. Graham lane ends at cul-de-sac west of Brant Street and consists of
Sidewalk and sharrow pavement marking on south side of the roadway.

Ghent Avenue is an east-west local roadway with a posted speed limit of 40km/h. It has one
westbound and one eastbound lane with sidewalks on both sides of the roadway. No bicycle
lanes are observed, and cyclist have to share path with vehicles. Paid on-street parking is
available on both sides of the roadway west of Brant Street.

Robinson Street is north-south roadway with a posted speed limit of 40km/h. No bicycle lanes are
observed, and sidewalks are available on both sides of the roadway.

C.F. Crozier & Associates Inc. Page 2 of 45
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4.2.2 Study Intersections

The intfersection of Brant Street and Fairview Street is a four-legged signalized intersection. The
northbound and southbound approach on Brant Street consists of a double through lane, a
single auxiliary left-turn lane and a single channelized right-turn lane. The westbound and
eastbound approach on Fairview Street also consists of a double through lane, a single auxiliary
left-turn lane and a single channelized right-turn lane.

The intersection of Brant Street and Prospect Street/Grahams Lane is a four-legged signalized
intersection. The southbound and northbound approach on Brant Street each consists of a
shared through/right-turn lane, a single through lane, and an auxiliary left-turn lane. The
eastbound approach on Grahams Lane and westbound approach on Prospect Street consists
of a shared through/right-furn lane and an auxiliary left-turn lane.

The intersection of Brant Street and Ghent Avenue is a four-legged signalized intersection. The
northbound and southbound approach on Brant Street consists of a shared through/right-turn
lane, a single through lane, and an auxiliary left-turn lane. The westbound approach on Ghent
Avenue Consists of a shared through/left-turn lane and an auxiliary right-turn lane. The
eastbound approach on Ghent Avenue consists of shared through/left-turn/right-turn lane.

The intersection of Prospect Street and Robinson Street/Private Access is a four-legged stop-
conftrolled intersection. The north, south, west and eastbound approach consists of a single
shared through/left-turn/right-turn lane.

Figure 2 illustrates the configuration of the existing boundary roadways.

C.F. Crozier & Associates Inc. Page 4 of 45
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4.3 Existing Transit

Transit service is available in vicinity of the proposed development. Burlington GO station is
situated on Fairview Street, east of Brant Street and approximately 1.0 km from the proposed
development with walking distance about 13 min and cycling distance about 6 min. The GO
station offers GO Transit frain and GO Transit bus services. Several Burlington Transit routes
provide connectivity to GO station.

The Burlington GO station serves extensive parking facilities on both north and south of the
station with designated pick up/drop off area. The south side of the station is also connected by
wheelchair accessible funnels under the tracks.

The Lakeshore WEST GO ftrain service offers frequent train tfravel from Burlington GO station
between Hamilton and Toronto with frains planned to operate every 15 minutes during the peak
periods but currently operating every 30 minutes. Go Bus Route 18C and 18F Lakeshore West
service the statfion off-peak hours of the train service.

Table 1 represents the existing transit routes served by Burlington Transit along Fairview Street and
Brant Street:
Table 1: Burlington Transit Routes

Time
Transit
B LIl Stops Headway
Weekday (Weekday Weekend
Peak Hour)

Route 2 6:23 AM - 9:53 AM 6:23 AM - 9:53 PM
(Dowp’rown 593 AM — 10:23 Every 15 min (Saturday)
Terminal to PM

Highway 407 2:23 PM - 6:38 PM 7:53 AM - 8:23 PM
Carpool Lot) Every 15 min (Sunday)
Brant
Route 2 Street at 6:27 AM - 9:57 AM 7:00 AM - 10:30 PM
(Highway 407 Prospect 598 AM — 1058 Every 15 min (Saturday)
Carpool Lot to Street PM
Downtown 2:27 PM =7:27 PM 8:00 AM - 8:30 PM
Terminal) Every 15 min (Sunday)
Route 52 11:41 PM and saturday Only. same
(Headon Forest to 12:41 PM 60 min s Vb’eekdyé
Burlington Go) (Mon - Sat) Y

4.4 Existing Active Transportation Network

The subject site is situated within one of the City of Burlington’s three Mobility Hubs, per the City's
Cycling Plan. There is a well-established cyclist network available in the vicinity of the proposed
development.

e Brant Street: On-street bicycle lanes are available on both sides of the street throughout
the study area.

C.F. Crozier & Associates Inc. Page 6 of 45
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e Prospect Street: On-street bicycle lane is available on north side of the street. Sharrow
pavement marking is provided on south side of the street.

e Grahams Lane: A sharrow pavement marking is available on south side of the street.
e Fairview Street: On-street bicycle lanes are available on both sides of the street.
The City's existing cycling network is included within Appendix C.
As mentioned earlier in the report, sidewalks are available on both sides of all the study
roadways except for Grahams Lane which has sidewalks only on north side. There are several
transit nodes that are also accessible via sidewalks.
4.5 Traffic Data
Turning movement counts conducted by Halton Region, City of Burlington and Spectrum are
considered for the fransportation impact analysis, following confirmation with the City and
Region during pre-consultation. The counts were extracted from the Transportation Impact Study
prepared by Paradigm for the Molinaro lands located in the vicinity of the site excepft for the
intersection of Robinson Street and Prospect Street, which was collected by Spectrum on

Crozier's behalf.

Turning movement counts for the study intersection and their respective count dates are shown
in the Table 2 below:

Table 2: Turning Movement Counts

Intersection Counting Agency Year
Fairview Street and Brant Street Halton Region May 2018
Brant Street and Prospect Street/Grahams Lane City of Burlington May 2019
Brant Street and Ghent Avenue City of Burlington May 2019
Robinson Street and Prospect Street Spectrum July 2021

A linear growth rate of 1.0% for traffic movements along the Brant Street and Fairview Street as
well as the intersection of Brant Street & Fairview Street was confirmed with City staff during pre-
consultation. Peak hour factors used for analysis were assumed to be consistent with those
presented in the Paradigm report.

4.6 Traffic Modeling

The evaluation of intersections within this report is conducted based on the methodology
outlined in the Highway Capacity Manual, using Synchro 11 modelling software. Intersections
are assessed using a Level of Service (LOS) metric, with ranges of intersection delays assigned
a letter from “A” to “F". For stop-controlled intersections, a Level of Service “A” or “B"” would
typically be measured during off-peak hours when lesser traffic volumes are on the roadways.

C.F. Crozier & Associates Inc. Page 7 of 45
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Levels of Service "C" through "F" would typically be observed during commuter peak hours
when significant vehicle volumes would cause lengthy travel times. The Level of Service
definitions for stop-confrolled intersections is included in Appendix D.

4.7 Intersection Operations

The traffic operations at the study intersections were analyzed based on grown traffic volumes to
represent 2022 traffic conditions during the weekday A.M. and P.M. peak hours, as illustrated in
Figure 3. Detailed capacity analyses are included in Appendix E.

Table 3 summarizes the existing traffic operations within the study area.

Table 3: 2022 Existing Levels of Service

Peak Level of Control Critical V/C 95th Percentile
Intersection Control Hour Service 1 | Delay (s) Ratio Quevue Length >
y (Approach) Storage Length
AM. C 30.2 0.86 (EBT) EBL70>30m
Fairview Street Signal
at Brant Street 0.97 (EBL) EBL 90 m > 30 m
P.M. D 45.6 1.02 (WBT) NBL 95 m > 25 m
0.87 (NBT)
Brant Street at AM. A 9.4 0.45 (SBT) None
Prospect Sianal
Street/ g
Grahams Lane P.M. B 17.1 0.84 (EBL) None
AM. A 9.8 0.67 (EBT) None
Brant Street at Signal
Ghent Avenue 9
P.M. B 11.9 0.69 (EBT) None
Robinson Stop AM. B 10.2 (NB) 0.03 (SB) None
Street at Control
Private Access | (Minor) | ) B 11.5 (NB) 0.04 (SB) None

Note I:

The Level of Service of a Stop-Controlled intersection is based on the delay associated with the critical

approach. The Level of Service of a signalized intersection is based on the average control delay per
vehicle. Existing Signal Timings provided in the Paradigm Report were used.

Note 2:

The critical v/c ratio is considered to be the maximum v/c ratio for movements at the intersection. In

addition, all v/c ratios greater than 0.85 for through and shared through/turning movements, and 0.95 for
exclusive turning lanes are highlighted.

The intersection of Fairview Street and Brant Street currently operates with a Level of Service “C”
and “D" during the weekday A.M. and P.M. peak hours, respectively.

In the A.M. peak hour, the eastbound through lane is approaching capacity and the eastbound
left-turn movements are expected to exceed the available storage length. In the P.M. peak
hour, the eastbound left furn and northbound through movements are also operating near
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capacity, while the westbound through movement is expected to operate above capacity.
Eastbound and northbound left furn 95" percentile queues are also expected to significantly
exceed the available storage.

It is noted that the westbound through movement operating above capacity is due to the
mismatch between the date of the signal timing plans (2016) and the date the traffic counts
were collected (2018). As aresult, a lost time adjustment of -4.0 seconds was applied to the
westbound through movement to better reflect existing operations.

The remaining intersections of Brant Street at Prospect Street/Grahams Lane, Brant Street at
Ghent Avenue and Robison Street at Private Access operate under capacity with a Level of
Service "B" or better.
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5.0 Future Background Conditions
5.1 Study Horizons

Per consultation with the City of Burlington, the following horizon years were selected to assess
the impacts of the proposed development on the surrounding road network:

e Five-year horizon and anfticipated development full build out: 2027

Future background fraffic volumes for horizon years consist of the following components:
e Background traffic growth from outside the study area.
o Traffic generated within the study area from other proposed developments.

Per confirmation with the City and Region, an annual linear growth rate of 1.0% is applied for
through traffic movements along Fairview Street and Brant Street.

5.2 Background Developments

Background developments idenftified within the Transportation Impact Study dated December
2017 situated at 2095 Prospect Street and May 2021 situated at Brant Street and Ghent Avenue
were used as background developments within this report, including the site frips forecasted in
relation to that site. The background developments identified within the vicinity of the proposed
development are summarized in Table 4 below.

Table 4: Background Developments

Type of

Reference Number Development Address
Development

505-19/17 & 505-09/17

(OPA & ZBA) 2087 & 2103 Prospect Street Residential

Molinaro Group Lands consisting of:

Parcel A (774, 778, 780, 782 Brant Street)
Parcel B (769,779,783 Brant Street & 2023, 2027, 2031,
2033 Ghent Avenue)

Parcel C (741, 761 Brant Street)

505-06/21 & 505-07/21
(OPA & ZBA)

Mixed-use
Residential

The background development by Molinaro Group Lands is expected to be build out in phases
with anticipated year of build out for phase 1, phase 2 and phase 3 to be 2027, 2028 and 2029
respectively. It is noted that while phases 2 and 3 are expected to be built-out beyond the
horizon year of 2027, they have been included in the analysis contained herein to provide a
conservative analysis of future total traffic operations.

All tfrips generated by background developments are summarized in Figure 4.

The individual background trip assignments on the study road network have been provided in
Appendix F.
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53 Intersection Operations

Traffic operations at the study intersections were analyzed following addition of volumes from
associated growth rates and background developments in the vicinity of the subject
development. Volumes anticipated for the future background conditions for the 2027 are
included in Figure 5.

Table 5 summarizes the 2027 future background Levels of Service and queue analysis for all peak
periods and horizon years. Appendix G includes detailed capacity analysis for the future
background analysis.

Table 5: 2027 Future Background Levels of Service

Level of | Control | Critical V/C

Peak 95th Percentile Queuve

Intersection | Control Service Delay Ratio
Hour : (s) (Approach) Length > Storage Length
AM. C 32.8 0.90 (EBT) EBL70>30m
Fairview
Street at Signal 1.04 (EBL)
Brant Street 1.07 (WBT) EBL90m>30m
P-M. D 547 | 0.89 (NBT) NBL 130 m > 25 m
0.86 (SBT)
Brant Street AM. B 107 | 0.50 (SB) None
at Prospect
Street/ Signal
Grahams EBL50>30m
Lane P.M. B 17.1 0.84 (EBL) WBL 40 > 20 m
Brant Street A.M. B 14.0 0.79 (EBT) None
at Ghent Signal
Avenue P.M. B 16.0 0.82 (EBT) None
. 10.5
Robinson A.M. B 0.03 (SB) None
Stop (NB)
Street at
. Control
Private 1 \inor) 12.0
Access P.M. B . 0.04 (SB) None
(NB)
Note I: The Level of Service of a Stop-Controlled intersection is based on the delay associated with the critical

approach. The Level of Service of a signalized intersection is based on the average control delay per
vehicle. Existing Signal Timings provided in the Paradigm Report were used.

Note 2: The critical v/c ratio is considered to be the maximum v/c ratio for movements at the intersection. In
addition, all v/c ratios greater than 0.85 for through and shared through/turning movements, and 0.95 for
exclusive turning lanes are highlighted.
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The intersection of Fairview Street and Brant Street is forecasted to operate with a Level of
Service “C" and "D" during the weekday A.M. and P.M. peak hours, respectively similar to the
2022 existing conditions.

Additionally, the eastbound through movements are expected to operate above capacity in
the morning peak hour. The eastbound left-turn, northbound through and southbound through
movements are forecasted to operate at critical capacities during the afternoon peak hour,
while the westbound through movement forecasted to keep operating above capacity similar
to the existing conditions.

The 95t percentile queue lengths are forecasted to exceed the available storage length similar
to the existing conditions except for increase in queue length for northbound left-turn movement
by 35.0 metres.

The intersection of Brant Street at Prospect Street/Grahams Lane is forecasted to operate under
capacity with acceptable delays. The 95" percentile queue length for eastbound and
westbound left-furn lane is expected to exceed the storage length, however, the 50t percentile
queue length is expected to be within the available storage length. It is further noted that while
the eastbound left-turn lane is only painted for approximately 30 metres, there is sufficient road
width to allow for additional eastbound left-turn queuing while allowing through and right-turn
movements to slip around the queued vehicles.

The remaining intersections Brant Street at Ghent Avenue and Robison Street at Private Access
are expected to operate under capacity with a Level of Service “B” in both peak hours.
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6.0 Site Generated Traffic

The proposed development will result in additional vehicles on the boundary road network that
would otherwise not exist. The development will also result in additional turning movements at
the intersections.

6.1 ITE Trip Generation

Site-generated traffic for the proposed development was calculated using the Institute of
Transportation Engineers (ITE) Trip Generation Manual, 11t Edition, using Land Use Category
(LUC) 222 *Multifamily Housing (High-Rise)” Not Close to Rail Transit even though the
development is close to Burlington Go statfion due fo limited number of studies. The fitted curve
equation was used to determine a conservative estimate of the peak hour trips generated at
the site. No modal split reductions were applied to site-generated frips for a more conservative
representation of site-generated trips.

Notably, site generated trips for the retail portion of the development are expected to primarily
from residents of the building and is not expected to generate a significant number of trips due
to small area occupied by the retail space. As such, additional trip generation was not
conducted for the retail portion of the development.

The site-generated trips forecasted at the proposed development are summarized in Table 6.

Table é: ITE Trip Generation

Number of Trips
ITE . Roadway .
Units Rate/Equation Used
Category Peak Hour Inbound | Outbound | Total
Multifamily
W .M. =0. + 18.
Housing 356 eekday AM T=0.22 (X) +18.85 33 64 97

(High-Rise) units _

(LUC 222) Weekday P.M. | T=0.26 (X) +23.12 64 51 115

The proposed development is expected to generate approximately 97 two-way frips
(33 inbound and 64 outbound) during the weekday A.M. peak hour, and 115 two-way trips
(64 inbound and 51 outbound) during the P.M. peak hour.

The transportation analysis was conducted using the architectural plan dated August 17, 2022,
which represented 354 residential units. However, the plans were updated on August 26, 2022,
reflecting a total of 356 units. It is observed that increase in 2 units does not materially impact the
site generated traffic.

6.2 Trip Distribution and Assignment

The trips generated by the residential portion of the development were distributed to the
boundary roadways based on Transportation Tomorrow Survey (TTS) data.

TTS is a comprehensive survey of fransportation characteristics of households in the Golden
Horseshoe and surrounding areas. 2016 Transportation Tomorrow Survey (TTS) data, provided in
Appendix H, was used to determine the trip distribution for the proposed residential
development.
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The subject property is situated in 2006 GTA Zone 4059, which contains a mixture of residential
and commercial sites.

Additionally, to determine a more accurate representation of trips entering and exiting the
surrounding areaq, data for GTA Zones 4057, 4058, 4060 and 4062 adjacent to Zone 4059 were
used in combination with the subject site zone.

TTS results were filtered from these three zones to reflect trip distribution patterns during the

weekday peak periods.

Notably, trips were filtered for the A.M. peak period (between 6:30 A.M. and 9:30 A.M.) for trips
originating and exiting the five GTA Zones analyzed, with the trip purpose in relation to leaving or
entering "Home".

Additionally, trips were filtered to only include persons between the age of 18-99 and excluding
uncommon or unknown modes of travel (school buses, unknown or other trips). Trips were
similarly filtered during the P.M. peak period, for the fimeframe between 3:30 P.M. and 6:30 P.M.

Table 7 below outlines the trip distribution for the proposed residential development, divided into
time and direction of fravel.

Table 7: Trip Distribution

Direction A.M. A.M. P.M. P.M.
Inbound | Outbound | Inbound | Outbound
Northwest 29% 2% 9% 11%
North 0% 9% 3% 13%
Northeast 11% 13% 22% 16%
East 43% 23% 45% 17%
Southeast 5% 17% 5% 5%
South 0% 0% 0% 0%
Southwest 10% 27% 6% 20%
West 2% 9% 9% 18%
Total 100% 100% 100% 100%

The site trip distribution is included in Appendix H. The assignment of site-generated trips per the
noted distribution is presented in Figure 6.
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7.0 Total Traffic Conditions

The future total traffic volumes for the one (1) horizon year consist of the following components:
e Future Background traffic volumes from the corresponding year.
e Proposed development site generated fraffic volumes.

The resulting total volumes in the horizon year 2027 are presented in Figure 7.

7.1 Intersection Operations

The results of the 2027 future total fraffic conditions and queue analysis are summarized in Table
8. Detailed capacity analysis worksheets are included in Appendix I.

The intersection of Fairview Street and Brant Street is forecasted to operate similarly to future
background conditions with Level of Service (LOS) “C” for the morning peak hour, however the
P.M. peak hour LOS has deteriorated to “E” as a result of a small 1.0 second increase in average
delay at the intersection.

During the A.M. peak hour, the eastbound through lane is forecasted to operate near capacity
and the 95t percentile queue length for eastbound, northbound and southbound left-turns are
forecasted to exceed the available storage.

During the P.M. peak hour, the eastbound left-turn, northbound left-turn and westbound through
movements are forecasted to operate above capacity. Northbound and southbound through
movements are also approaching capacity and are considered critical.

Furthermore, the 95t percentile queue length for the eastbound, northbound and westbound
left-turn movements are expected to exceed the available storage.

The intersection of Brant Street at Prospect Street/Grahams Lane is forecasted to operate under
capacity with acceptable delays. The 95 percentile queue length for eastbound left-furn and
westbound left-turn is expected to exceed the storage length however the 50t percentile
queue length is expected to be within the available storage length for the eastbound and
westbound left-turn movements.

Furthermore, considering the width of the roadway, the storage length for eastbound left-turn
and westbound left-tun can be extended by 15 and 25 m respectively by repainting the lanes
on prospect roadway.

The remaining intersections of Brant Street at Ghent Avenue and Robison Street at Private
Access are expected to operate under capacity with a Level of Service “B".

The site access is expected to operate to operate well under capacity with a Level of Service
“B” during the A.M. and P.M. peak hours.
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Table 8: 2027 Future Total Levels of Service

. Peak Leve.l ef|| e C"hcq.l WIS 95th Percentile Queue
Intersection Control Hour Service Delay Ratio Lenath > Storage Lenath
1 (s) (Approach) g g g
EBL70>30 m
A.M. C 33.4 0.90 (EBT) NBL 55> 25 m
SBL50>40m
Fairview Street Sianal 1.03 (EBL)
at Brant Street | °'9 1.07 (WBT) EBL9Om >30m
P.M. E 55.9 1.03 (NBL) WBL 55>30m
0.92 (NBT) NBL130m>25m
0.89 (SBT)
Brant Street af AM. B 120 | 0.55 (SBT) None
Prospect
Street/ Signal
Grahams EBL55>30m
Lane P.M. B 19.8 0.92 (EBL) WBL 45 > 20 m
Brant Street at A.M. B 14.0 0.79 (EBT) None
Ghent Signal
Avenue P.M. B 160 | 0.82 (EBT) None
. 10.7
Robinson A.M. B 0.03 (SB) None
Stop (NB)
Street at
. Control
Private (Minor) 12.3
Access P.M. B : 0.05 (SB) None
(NB)
AM B 1.1 0.11 (NB) None
Site Access at Stop T (NB) )
Prospect Control
Street (Minor) |5 . B 12:5 0.16 (EB) None
(NB)
Note I: The Level of Service of a Stop-Controlled intersection is based on the delay associated with the critical

approach. The Level of Service of a signalized intersection is based on the average conftrol delay per
vehicle. Existing Signal Timings provided in the Paradigm Report were used.

Note 2: The critical v/c ratio is considered fo be the maximum v/c ratio for movements at the intersection. In
addition, all v/c ratios greater than 0.85 for through and shared through/turning movements, and 0.95 for
exclusive turning lanes are highlighted.
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7.2 Intersection Operations with Improvements

Based on the results of the intersection operations using the existing lane configurations and
signal timing plans, some improvements were recommended to improve the fraffic operations
at the intersections of Brant Street with Fairview Street and with Prospect Street/Grahams Lane.

7.2.1 Brant Street and Fairview Street

It is noted that the overcapacity movement and queue lengths at the intersection of Brant
Street and Fairview Street can mostly be attributed to:

e The “existing” overcapacity movements, which are mostly expected due to the mis-
matched signal timing plans and fraffic count data. The growth of the movements is also
likely overestimated since the base existing volume from the year 2018 is expected to be
greater than the current capacity; and

¢ The forecasted background frips associated with the surrounding background
developments.

Note: The developments by the Molinaro Group Lands also known as Parcel B and Parcel
C are expected to be buildout by the year 2028 and 2029 respectively after the buildout
of the proposed site which is 2027. However, the parcels are considered within the
analysis contained herein to test the intersection capacity for a worst-case scenario.

This is evident given the movements expected to be overcapacity are those by the
background developments.

To improve operations at the intersection, an additional southbound and northbound lane were
added to the existing intersection configuration to mitigate the capacity concerns. No changes
to cycle length are proposed to maintain corridor coordination. The optimized capacity analysis
is shown in Table 9.

Table 9: 2027 Future Total Optimized Lane Configuration

Level of Service " .
(Average Delay Per Critical V/C Ratios? VR el U i 2
X Storage Length
Intersection Vehicle(s)
Previous | Improved Previous Improved Previous Improved
Brant Street
and C C EBL70>30m
Fairview (33.4) (30.8) 0.90 (EBT) 0.89 (EBT) NBLS55>25m | EBL70>30m
Street ’ ) SBL50>40m
(AM Peak)
Brant Street 1.03 (EBL) 0.97 (EBL)
and E 1.07 (WBT) 0.92 (WBT) EBL90>30m | EBL85>30m
Fairview (55.9) (50.8) 1.03 (NBL) 0.97 (NBL) NBL 130>25m | NBL70>25m
Street ’ ’ 0.92 (NBT) 0.99 (NBT) WBL55>30m | SBL50>30m
(PM Peak) 0.89 (SBT) 0.99 (SBT)
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The implementation of mitigation measures would improve the operations of the intersection of
Brant Street and Fairview Street and reduce the severity of the overcapacity eastbound through,
westbound through and northbound left-turn movements.

However, most movements are still expected to be critical during the P.M. pecak hour. Therefore,
the improvements would only provide a marginal improvement at a significant cost to the City.
Furthermore, traffic patterns since the collection of the 2018 counts may not be reflective of the
current post-pandemic reality, which has generally reduced travel during the peak hours.
Therefore, the analysis is considered conservative and a worst-case scenario.

Additionally, the capacity constraints are expected to continue to occur with the expected
growth in non-site generated fraffic. Thus, optimizing the signal timings to provide additional
green time and adjust signal fimings is recommended to mitigate delay and capacity.

7.2.2 Brant Sitreet and Prospect Street/Grahams Lane

For the infersection of the Brant Street and Prospect Street/ Grahams Lane to accommodate the
95t percentile queue length for the eastbound left-turn movement and westbound left-furn
lane, an additional 15 metres of storage for eastbound left-turn and 25 metres of storage for
westbound left-turn will suffice the traffic volume. The lane is required to be repainted between
Brant Street at Prospect Street and Robinson Street to provide a 45 metres westbound left-turn
lane.
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8.0 Site Access Analysis

The following section provides a review of geometric properties of the proposed site accesses
with reference to the Transportation Association of Canada (TAC) Geometric Design Guide for
Canadian Roads (GDGCR), June 2017, as well as any municipal or regional design guidelines.
This section specifically analyzes the proposed accesses from a sight distance and access
spacing perspective to ensure adequate visibility and sufficient spacing to avoid conflicts have
been provided. It also highlights the design vehicles for site circulation showing maneuverability
throughout the site.

8.1 Access Spacing

Per Figure 8.8.2 in the TAC GDGCR, the minimum required corner clearances from a signalized
intersection to a public driveway along a collector road is 55.0 meters. The distance of the
proposed access to the existing intersection of Brant Street and Prospect Street/Grahams Lane is
approximately 56 m. As such, the spacing of the proposed access is sufficient for corner
clearance.

8.2 Sight Distance Analysis

The available sightlines at the proposed site access were measured and compared to the
standards set out in the Transportation Association of Canada (TAC) Geometric Design Guide for
Canadian Roads (GDGCR), June 2017. Sight distance was measured from the Site access using
the following assumptions:

e Asftandard driver eye height of 1.08 m for a passenger car, and

o A 4.4 m setback from the approximate extension of the outer curb to represent a vehicle
waiting fo exit the Site.

Intersection sight distance is calculated using equation 9.9.1 from the GDGCR as outlined below:
ISD =0.278 * V major * tag

Where;

ISD = Intersection Sight Distance

V major = design speed of roadway (km/h)

tg = assumed time gap for vehicles to turn from stop onto roadway (s)
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Table 10 below summarizes the required and available sight lines af the proposed site access to
Prospect Street. Figure 8 illustrates the sight lines at the site.

Table 10: Sight Distance Analysis

Feature

Site Access at Prospect Street

Access Type

Ful-Movement

Posted Speed Limit of Roadway 40 km/h
Assumed Design Speed 50 km/h
. 6.5 s (right)
1
Base Time Gap 7.5 (left)
Grade of Roadway Less than 3%
Horizontal Alignment of Roadway Straight
Required Sight Distance (right-turn) 2
. . 95m
to intersection
Available Slg!ﬂ Dlstane (right-turn) to 595 m
intersection
Required Sight Distance (left-turn) 2 105 m
Available Sight Distance (left-turn) >105m
Minimum Sight Distances Satisfied? Yes

Note 1: Time gap for left-furning vehicles from a stop onto a two-lane highway with no
median and with a grade less than 3%. Value from Table 9.9.3 in the TAC-GDGCR.
Note 2: Sight distance values calculated from Intersection Sight Distance equation 9.9.1 in

the GDGCR.

Sufficient sightlines are available at the proposed site access. It is noted that the approaching
vehicles from the intersection of Brant Street and Prospect Street/Grahams Ln are visible from the
proposed site access and support the right-turn movements on to the prospect street.

Therefore, the proposed site access is supportable from a sight distance perspective.
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Camarro Developments Inc. Transportation Impact Study
795 Brant Street, City of Burlington September 2022

8.3 Site Circulation Assessment

A site circulation assessment has been conducted fo ensure the proposed site design provides
adequate space for maneuvering of emergency, loading, waste and passenger vehicle
movements. The maneuvers are discussed in further detail below.

8.3.1 Emergency Vehicle

A maneuvering assessment was conducted for emergency vehicles using a Halton Pumper Fire
Truck 12.19 meftres wide. As shown in Figure 9, fire tfrucks would arrive at the site by lay-bying on
Prospect Street and entering the building via entrance located on the northeast corner.

It is noted that as the building entrance is within 15 meters of the existing collector roadway on
Prospect Street, therefore, emergency vehicles would not be required to circulate the site and
are expected to instead lay-by on Prospect Street.

8.3.2 Waste Vehicle

A maneuvering assessment was conducted for waste vehicles using Halton Region front loading
garbage fruck. The fruck can enter and exit the site without any encroachments on curb. No
conflicting movement is observed for the truck while pulling in and reversing out of the loading
space as shown in Figure 10.

8.3.3 Loading Vehicle

A maneuvering assessment was conducted using Medium Single Unit (MSU) vehicle accessing
the loading space. The MSU can access the site via the Prospect Street, reverse into the loading
space, and exit the loading space and site without encroaching on curbs or obstacles as shown
in Figure 11.

8.3.4 Passenger Vehicle

A maneuvering assessment was conducted for passenger vehicle using a TAC passenger
vehicle (PTAC) and no encroachments were observed while entering and exiting the site
access, as well as entering and exiting the ramp to the underground parking as shown in Figure
12. However, a convex mirror should be placed at the fop of the underground ramp to extend
driver sightlines since two PTACs entering and exiting the ramp simultaneously would need to
encroach on each other’s swept path.

Figure 13 shows a typical passenger car (~5.00 meftres in length) using the pick-up and drop-off
areq, as well as the turnaround area opposite the loading area with no curb encroachments. It
is also noted that a larger PTAC vehicle would be required to make a three-point turn in the
turnaround area.

Additionally, the underground parking garage was tested using a PTAC vehicle and the vehicle
can maneuver throughout the garage, as well as in to and out of the second to last dead-end
space at the northeast corner of the garage as shown in Figure 14. However, the last dead-end
space in the northeast corner cannot accommodate a PTAC vehicle. It is therefore proposed to
be a small car space, since it can be accessed by a small car (Mini-Cooper), as shown in Figure
15.
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Camarro Developments Inc. Transportation Impact Study
795 Brant Street, City of Burlington September 2022

9.0 Parking Review

The section discusses the parking requirements per the City of Burlington Zoning By-Laws and
compares the requirements to the proposed parking supply for bicycles and vehicles at the site.
The proposed vehicle parking supply does not meet the City’s By-Law requirements; therefore, a
parking justification has been completed to support the proposed vehicle parking supply at the
subject site.

9.1 City of Burlington Zoning By-Law Parking Requirements

This sub-section discusses the Zoning By-law requirements for both vehicles and bicycles
according to the current City of Burlingfon By-law.

9.1.1  Vehicle Parking Reguirements

The existing City of Burlington Zoning By-Law Parking Requirements have been reviewed for the
land uses proposed af the subject site.

It is noted that the development site lies within the Primary Growth Area as identified on
schedule B-1 of the City Official Plan (2020). The current parking rate is an interim rate and is
subject to further study to be undertaken by the City.

Therefore, “in-effect” apartment parking rates were used to calculate the required parking for
the proposed development, as shown in with the results for each rate shown in Table 11.

Table 11: Existing Parking Requirements

Number Parkin
Land Use | Type of Unit | of Units/ | Parking Requirements ing Parking Provided
Required
GFA m2
: 1.25 spaces per unit
Residential Dvlji:'f'sng 356 (Residential and . t“:es 21:26 SPGC:*S
Visitor) P ( eSI:en )
53 spaces
Retail GrossFloor | qc 3.5 spaces per 100 m2 17 (Shared Retail
Area gross floor area spaces and Visitor)
279
Totall 462 (-183)

As outlined in Table 11, the proposed development provides a deficiency of 183 parking spaces
per the current existing parking requirements.

The subject site falls within the existing Burlington GO Transit Station MTSA, and as such, the
parking demand for vehicles would be expected to be significantly lower due to proximity to the
Burlington GO Station. Furthermore, the City has acknowledged that the By-law rates are
“interim” rates and are generally significantly higher than parking demand within transit-oriented
communities such as the Burlington and Aldershot MTSA.

Relevant Zoning By-Law Excerpts are attached in Appendix J.
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Camarro Developments Inc. Transportation Impact Study
795 Brant Street, City of Burlington September 2022

9.1.2 Bicycle Parking Reguirements

The most recent Site Plan provides a total of 178 long-term and 18 short-term bicycle parking
spaces.

Per the updated City Zoning By-Law 2020, the required bicycle parking spaces are summarized
in Table 12.

Table 12: Bicycle Parking Requirements

Type of Land Use # of Number of Spaces Spaces
Space Units/GFA | Spaces Required Required | Provided
Long Term 356 0.5 Long-Term .b|cycle parking 178 178
spaces per unit
Residential | Short Term 356 | 0-05Short-Term bicycle parking | g 18
spaces per unit
Total 196 196

Per the requirements summarized in Table 12, the number of long-term and short-term bicycle
parking spaces per the most recent Site Plan meets the City By-Law standards.

Relevant Zoning By-Law Excerpts are attached in Appendix J

9.2 Vehicle Parking Justification

To forecast the parking demand for the proposed mixed-use development, parking rates for sites
with similar land use characteristics within the City of Burlington were examined along with

industry standard data from the ITE Parking Generation Manual.

9.2.1 Policies and Surrounding Area

The subject site falls under the Primary Growth Area as per Schedule B-1 Growth Framework, City
of Burlington and is within walking distance of Burlington GO Transit Station. The site is subject to
Maijor Transit Station Area (MTSA) due to the proximity to the GO transit station and will be
expected to have reduced auto parking demands given that the Brant Street south of Fairview
Street is also a Primary Mobility Hub Connector and Frequent Transit Corridor.

In consideration that a large portion of residents and visitors at the site would be able to rely on
fransit for most trips as opposed to driving, the reduced parking at the site would prevent an
oversupply of parking and support a compact built form within the MTSA.

9.2.2 ITE Parking Demand

The Institute of Transportation Engineers (ITE) Parking Generation Manual 5t Edition contains
parking demand data from surveys for a variety of sites across Canada and the United States
and is well recognized in the industry for parking demand data in lieu of, or in combination with
data collected from local sites.

C.F. Crozier & Associates Inc. Page 36 of 45
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Camarro Developments Inc.
795 Brant Street, City of Burlington

Transportation Impact Study
September 2022

Land Use Code 222 “Multifamily Housing (High-Rise)” for sites not located near rail transit and for
sites located in 0.5 mile of rail fransit was used to estimate the site’s peak parking generation, as

tabulated in Table 13.

Table 13: ITE Parking Demand

Land Use Location Number of Parking Requirements Parking Parking
Code Units/ GFA g Keq Required Provided
Noft close to 279
Multifamily rail ransit 0.98 spaces per unit 349 spaces Spaces
. 356 (-70)
housing Dwelling
(High-Rise) .
) Units 279
(LUC 222) Close to rail .
. 0.44 spaces per unit 157 spaces Spaces
fransit (+122)

As outlined above, the proposed parking supply would be deficient by 70 spaces to

accommodate the expected parking demand at the site based on the ITE parking demand
forecasted for sites not close to rail fransit.

However, the site is located within 800 metres of Major Transit Station Area (MTSA) Burlington GO
Station and thus the ITE parking demand was also forecasted for sites close to rail fransit since
this rate would be expected to better reflect the future parking demand at the site. The
provided parking supply meets the required parking supply and is therefore expected to

accommodate the parking demand when considering the close to rail tfransit ITE rate.

9.2.3

Recently Approved Development Parking Rate at 53-71 Plains Road East

The site at 53-71 Plains Road East and 1025 Cooke Boulevard proposes the construction of a 10
and 12-storey building with 450 residential units and 1209 m2 of ground-floor retail space.

The development proposed a parking rate of 0.78 parking spaces per unit for residential spaces,
which was ultimately approved per the Ontario Land Tribunal (OLT) settlement dated June 28,

2022.

Due to this development’s similarity in size, scale, and location compared to the subject site,

it provides a useful comparison and precedent regarding what would be an appropriate
parking supply within the Burlington GO MTSA similar to the Aldershot GO MTSA and supports the
proposed combined parking rate of 0.78 parking spaces per unit.

C.F. Crozier & Associates Inc.
Project No. 2321-6440
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Camarro Developments Inc. Transportation Impact Study
795 Brant Street, City of Burlington September 2022

9.2.4 Parking Demand Summary

The section provides a summary of parking supply per the City of Burlington and ITE parking rate
alongside the recently approved parking rate in the City.

Table 14: Combined Resident and Visitor Parking Rate

Parking Demand Source Parking Rate

City of Burlington Zoning By Law 1.25 spaces per unit (incl. visitor)

53-71 Plains Road East & 1025

Cooke Boulevard OLT Settlement 0.78 spaces per unit (Approved)

0.98 spaces per unit

ITE Parking Demand (not close to rail fransit)
Multifamily High-rise ITE Parking Manual 5
(Land Use 222) 0.44 spaces per unit

(close to rail transit)

Proposed Development 0.78 spaces per unit

In synopsis, the propose parking supply of 0.78 spaces per unit is expected to suffice the parking
demand af the proposed development. The City of Burlington parking rates are interim rates
and are subjected to change in near future.

Further, the recent approval of 0.78 spaces per unif for the development located at 53-71 Plains
Road East provides a fair justification of reduced parking rate being close to the GO Station. The
subject site is also located in proximity of the Burlington GO station and comes under the Major
Transit Station Area (MTSA) with well-connected transit routes to and from the station which will
promote the use of fransit service and further support the application of the reduced parking
demand.

9.3 Parking Space Dimensional Requirements

It is noted that the site is also proposing parking space sizes below the existing City of Burlington
By-law requirements. The proposed dimensions and the City's By-law requirements are
summarized in Table 15 below, along with dimensional requirements from other municipalities for
comparison and benchmarking. It is noted that Burlington currently has the largest parking
space requirements of the municipalities reviewed.

Table 15: Parking Space Dimension Review

A rtT Width Length

Municipality (m) (rr?)
Burlington 2.75 6.0

Toronto 2.6 5.6

Hamilton 2.6 5.5

Oakville 2.6 5.2

Mississauga 2.6 5.2
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Camarro Developments Inc. Transportation Impact Study
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It is noted that the width shown above is for spaces within parking garages for municipalities
that make a distinction.

While the proposed dimensions of the parking spaces do not meet the dimensional requirements
within the existing City By-law, they do meet the existing City of Toronto, City of Hamilton, Town
of Oakville and City of Mississauga standard, which ensures that the spaces would function
adequately.

Furthermore, the reduction is considered appropriate given that the City of Burlington currently
has the largest dimension requirements for parking spaces and given the expected urbanization
of the surrounding land-uses within the Major Transit Station Area (MTSA). The reduction of the
parking stall sizes should be encouraged within this MTSA since it allows for a more efficient
design of the parking garage that encourages a more compact development form.

Therefore, the reduced size of the spaces can be supported given that the spaces are sfill
expected to function adequately for vehicles parking at the site, and that the area is planned
for significant intensification.

C.F. Crozier & Associates Inc. Page 39 of 45
Project No. 2321-6440



Camarro Developments Inc. Transportation Impact Study
795 Brant Street, City of Burlington September 2022

10.0 Transportation Demand Management (TDM)

Transportation Demand Management (TDM) measures are recommended to promote
alternative modes of tfransportation, such as transit, cycling or walking, and reduce single-
occupant vehicle (SOV) trips entering and exiting the proposed development.

10.1  Existing TDM Identification

10.1.1 Modal Split

Transportation Tomorrow Survey (TTS) data was filtered for households situated in 2006 GTA Zones
for households situated in 2006 GTA Zones 4057, 4058, 4059, 4060 and 4062 to determine the
modal splits for trips expected at the subject site.

Table 16: Modal Split

Mode of Travel Modal Split
Transit 6%
Walking 3%
Cycling 2%
Auto 89%

As summarized above, the TTS data for the site suggests that transit, walking or cycling have not
historically been popular modes of transportation. Additionally, it is expected that promoting
TDM measures at the site will encourage residents and visitors to use the ample fransit
opportunities available near the site.

10.2  Existing Public Transit

As discussed previously in Section 4.3 Existing Transit, there are several transit facilities available
within walking distance of the subject site. Most notably, close proximity of the subject site to the
Burlington GO station provides connections across Southern Ontario using GO service, and local
frips are serviced by various Burlington Transit Routes.

10.3 TDM Initiatives and Recommendations

10.3.1 Sidewalk Connectivity

The proposed site plan includes pedestrian connections from the development to the existing
sidewalks on Prospect Street. The boulevard sidewalks are present along the north and south of
Prospect Street providing a great connectivity to sidewalks on Brant Street. The direct
connection provides easy access to pedestrians with existing fransit stops at the intersection of
Brant Street and Prospect Street, as well as numerous institutional, commercial and recreational
facilities on Brant Street in the proximity of the site.

10.3.2 Cyclist Facilities

A dedicate bicycle lane is provide on the north side of the prospect street with sharrow marking
on the south side to support bicycle movements. The brant street also consists of distinguished
bicycle lanes on east and west side providing a good bicycle connectivity to Burlington GO
Station via Fairview Street.
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10.3.3 Carshare Facilities

The developer is recommended to consult with carshare providers to provide vehicle(s) and
dedicated parking stall(s) on-site to discourage car ownership and promote residents to use a
variety of modes of fravel, using the shared vehicles when necessary. The residents will be
encouraged to use cycle or walk for short duration frips and use carshare for essential purpose
only.

10.3.4 Unbundled Resident Parking

The developer will be recommended to provide separate (or unbundled) resident parking to
separate the cost of parking from the cost of each residential unit for all new residents on site.
This will make visible the hidden cost of driving and encourage residents to make more effective
use of active transportation and available transit facilities.

10.3.5 Free/ Subsidized Transit Passes

The developer will be suggested to provide subsidized transit passes as a new move-in incentive
for certain time period to encourage the habit of using public fransit and discourage the use of
automotives.

10.3.6 Wayfinding and Travel Planning

Fixtures such as kiosks or displays may be provided in the building lobby to inform residents of
fransit information, such as routes, schedules, and stop locations of train or bus routes.
Additionally, brochures outlining nearby transit nodes, bicycle routes, and pedestrian routes
should be made available at the lobby.

10.3.7 Education/Promotion

To promote the use of alternative modes of transportation various educational measures and
incentives may be promoted at the new residential site.

The residential units being sold at the subject site should be promoted with a strong TDM brand,
where marketing should highlight the convenience of proximity to the Burlington GO station and
nearby bus stops, as well as the accessibility o bike storage, carshare spaces, and an accessible
cyclist network.

Education on available transit in the vicinity of the subject site would also be highly effective in
promoting fransit to new residents, who may not be aware of the variety of options available in
the area. Handouts on local transit offerings and stop/schedule information, as well as nearby
cyclist and pedestrian routes, may be provided to residents as part of a welcome package, and
extra copies should be made available in the lobby for reference. A further step would be to
include transit (PRESTO) passes to new residents as part of a welcome package to further
incentivize use of transit.
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10.3.8 Parking

Through parking related TDM measures, the objective is fo reduce the frequency of single
occupant auto trips faken to and from the site.

The most recent Site Plan provides a deficiency of parking spaces below the By-law required
rates. This reduces the number of vehicles owned by each household and encourage the use of
other modes of transportation to visit the proposed site. Given the site’s proximity to transit, the
reduced parking rate is encouraged since visitors and residents have convenient access to the
GO train network and local transit.

A reduction in number of vehicle parking spaces can be negotiated in exchange for additional
bicycle parking spaces.

Additionally, parking may be unbundled with the purchase of a residential unit so that future
residents have a clearer picture of the costs of automobile ownership
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11.0 Conclusion

This study has analyzed potential fraffic impacts on the boundary road network in relation to the
development at 784 and 795 Brant Street. The detailed analyses contained within this report may
be summarized with the following key findings:

Under 2022 existing conditions, the intersection of Brant Street and Fairview Street
operates with a Level of Service (LOS) “D” or better during the weekday A.M. and P.M.
peak hours. At this intersection, the eastbound through movements operate near
capacity and eastbound left turn lane exceed the available storage during A.M. peak
hour. The eastbound left-turn and northbound through movements operate near
capacity and the eastbound and northbound left-turn lanes exceed the available
storage during P.M. peak hour. However, the westbound through movements operate
above capacity during P.M. peak hour.

The westbound through operating above capacity is majorly due to the mismatched
signal timing plan. As a result, a lost fime adjustment of -4.0 seconds was applied to the
westbound through movement to better reflect existing operations.

All other intersections currently operate with minimal delays during the morning and
afternoon peak hour.

Under 2027 future background conditions, the intersection of Brant Street and Fairview
Street is anficipated to operate with LOS “D” or better similar to the 2022 existing
condifions, with an additional critical capacity expected for the southbound through
movement and 95t percentile queue length expecting to increase by 35 metres for the
northbound left-turn lane during the P.M. peak hour

The intersection of Brant Street and Fairview Street also forecasts the 95t percentile
queue length for eastbound left-turn and westbound left-turn to exceed the available
storage during the P.M. peak hour.

All other intersections are forecasted to operate with minimal delays during the morning
and afternoon peak hour.

The proposed development is expected to generate 97 two-way (33 inbound and 64
outbound) trips during the weekday A.M. peak hour, and 115 (64 inbound and 51
outbound) trips during the weekday P.M. peak hour.

Under 2027 future total conditions, the intersection of Brant Street and Fairview Street is
anficipated to operate with LOS “E” or better with an addition of overcapacity
movements expected for the northbound left turn during afternoon the P.M. peak hour.
Further, the southbound left-turn lane and westbound left-turn lane are expected to
exceed the available storage during A.M. and P.M. peak hours, respectively.

Further, the intersection of Brant Street and Prospect Street Grahams lane is forecasted to
have a minor 5.0 meftres increase in the 95M percentile queue length for eastbound and
westbound left furn lane during the P.M. peak hour compared to the 2027 future
background conditions.

The remaining intersections are intended to operate with minimal delays and no queue
length issues.
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e The proposed site access at the Prospect Street is expected to operate with a Level of
Service "B" or better during the morning and afternoon peak hour.

¢ The following improvements are recommended as mitigation measure at critically
operating intersections:

o The intersection of Brant Street and Fairview Street was analyzed with an addition
of northbound left furn and southbound left furn lane which showed a significant
decrease in the westbound through movements improving overcapacity
movements and decreasing the 95" percentile queue length for northbound left-
turn lane by 60 metres during the P.M. peak hour. However, the remaining
movements are sfill expected to be critical during the P.M. peak hour, the
improvement is only expected to provide a marginal difference at a significant
cost to the city.

o Additionally, the overcapacity movements are also expected to be an outcome
of the mismatched signal fiming plans and traffic data collection and the
capacity constraints are expected to continue to occur with the expected
growth in non-site generated traffic. Thus, optimizing the signal timings to provide
additional green time and adjust signal timings is recommended to mitigate
delay and capacity.

o For the intersection of the Brant Street and Prospect Street/ Grahams Lane to
accommodate the 95t percentile queue length, an additional 15 metres of
storage for eastbound left furn and 25 metres of storage for westbound left turn is
needed to suffice the fraffic volumes. The lane is required to be repainted
between Brant Street at Prospect Street and Robinson Street to provide a 45
mefres eastbound left-turn lane.

e The sightlines at the proposed accesses on Prospect Street were verified using the
guidance provided by the Transportation Associafion of Canada (TAC), and sufficient
visibility of oncoming vehicles are provided for vehicle. Additionally, corner clearance
and access spacing to adjacent driveways were verified at each access and are
expected to be sufficient.

e Vehicle maneuvering analysis was undertaken for the site using expected design
vehicles (fire, waste, medium-single unit fruck and passenger vehicles). It is noted that
the larger vehicles would not expect to have any encroachments, however passenger
vehicles in certain underground spaces may face some difficulties maneuvering. As
such, the critical parking spaces are labelled as small car spaces and will be used by
small cars.

e The proposed vehicle parking supply at the site is deficient by 183 spaces per the City's
By-Law requirements but can be supported based on the prepared Parking Justification,
which included a review of ITE parking rates as well as the approved parking rate in the
city.

o The proposed long-term and short-term bicycle parking supply at the site is sufficient per
the City’s By-Law requirements.
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The proposed development at 789 and 795 Brant Street is not anticipated to materially impact
operations within the boundary road network. As sightlines are adequate and site circulation by
design vehicles is feasible, the Official Plan Amendment, Zoning By-Law Amendment and Plan of
Subdivision applications for the site situated at 789 and 795 Brant can be supported from a traffic
operations and safety perspective.

We trust the assessment contained herein satisfies any transportation related concerns
associated with the proposed development. Please do not hesitate to contact the undersigned
to request further information.

Respectfully submitted,

C.F. CROLIER & ASSOCIATES INC. C.F. CROIZIER & ASSOCIATES INC.
Aarzoo Dhanani, M. Eng, EIT Brandon Bradt, M. Eng. CEM, P. Eng
Engineering Intern, Transportation Project Manager, Transportation

AD/BB

JA\2300\2321- Camarro Developments Inc\6440- 789-795 Brant Street\Reports\Transportation\2022.09.08_TIS-795 Brant
Street (2321-6440) - Final Submission.docx

Digitally signed by
B. A. BRADT Brandon Bradt
100501973 Date: 2022.11.01
10:19:48-04'00'
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APPENDIX A

City and Region Correspondence

C.F. Crozier & Associates Inc.
Project No. 2321-6440



Aarzoo Dhanani

From: Huycke, Adam <Adam.Huycke@halton.ca>

Sent: Monday, July 4, 2022 3:07 PM

To: Aarzoo Dhanani; Dan Ozimkovic

Cc: Brandon Bradt; Walter Scattolon; Arnott, Kayleigh; Liang, Ivy; Kaur, Navjot - LPS
Subject: RE: Terms of Reference- 795 Brant Street (CFC# 2321-6440)

Hello Aarzoo,

Thank you for circulating the Terms of Reference for the proposed TIS for the development at 795 Brant

Street.

The Region’s interest in this development from a TIS perspective is to ensure impacts to the Regional
Intersection at Brant Street/Fairview Street are assessed. The portion of Brant Street south of Fairview
Street/Brant Street intersection is considered a Local road complete to Lakeshore Road, and falls under City of
Burlington’s responsibility.

The Region approves of the inclusion of the signalized intersection of Fairview Street at Brant Street
(Regional Road 18) in the Study Area Intersections.

The Region approves of the proposed use of the 2019 traffic counts conducted as part of the Paradigm
TIS for use within the TIS for the Regional Intersection (Fairview Street at Brant Street).

The Region approves of the proposal that a background growth rate of 1% compounded annually is to
be applied to the traffic volumes for through traffic movements along Brant Street and Fairview Street.
Please obtain any available traffic data / signal timing plans via request to
trafficdatarequests@halton.ca for Regional roads/intersections.

Please consult the Region’s TIS Guideline for report requirements
here: https://www.halton.ca/Repository/Transportation-Impact-Study-Guidelines

The City of Burlington staff can provide additional relevant background developments, as well as the
associated traffic impact studies, and may have more comments for you, and we trust those will be adhered to
in the TIS report and analysis.

We look forward to the TIS circulation.

Thank you,

Adam

Adam Huycke, MCIP, RPP, CPT
Senior Planner

Planning Services

Legislative & Planning Services

Halton Region

905-825-6000, ext. 7604 | 1-866-442-5866

EEm ElEE




This message, including any attachments, is intended only for the person(s) named above and may contain confidential and/or privileged information. Any use,
distribution, copying or disclosure by anyone other than the intended recipient is strictly prohibited. If you are not the intended recipient, please notify us
immediately by telephone or e-mail and permanently delete the original transmission from us, including any attachments, without making a copy.

From: Aarzoo Dhanani <adhanani@cfcrozier.ca>

Sent: Tuesday, June 21, 2022 4:44 PM

To: Dan Ozimkovic <danijel.ozimkovic@burlington.ca>; Huycke, Adam <Adam.Huycke@halton.ca>
Cc: Brandon Bradt <bbradt@cfcrozier.ca>

Subject: RE: Terms of Reference- 795 Brant Street (CFC# 2321-6440)

CAUTION: This email originated from outside the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe. If you are unsure or need assistance please contact the IT Service Desk.

Hello,

C.F. Crozier and Consulting Engineers (Crozier) has been retained to provide Transportation Engineering services a for a
Mixed-Use development comprising of ground-level retail and residential units for the property located at 789-795 Brant
Street in the City of Burlington, Halton Region. The latest Site Plan for the proposed development is attached to this email
to aid in your review.

To support our Transportation Impact Study and Parking Justification Study, we are kindly requesting that you review the
following Terms of Reference (ToR) and provide feedback regarding our scope of work and request for data. Furthermore,
should you not be the appropriate person for correspondence, it would be very appreciated to be directed to the
appropriate contact.

Background

According to the site plan prepared by RAW, dated June 2022, the development is envisioned to consist of the following
elements:

e An approximately thirty one (31) storey mixed use development with ground floor retail plus mechanical
penthouse and 7 storey podium

e Atotal of approximately 310 residential units

e A5 level underground parking with a total of approximately 275 vehicle parking spaces and 118 bicycle parking
spaces

e  One full-moves site access via Prospect Street

Any minor changes to the development concept are not expected to affect the Terms of Reference.

Study Methodology for the Transportation Impact Study

The following intersections are proposed to be analyzed as part of the scope of study:
e Brant Street and Prospect Street/Grahams Ln (Signalized)
e Prospect Street and Robinson Street/Private Access

e Brant Street and Ghent Avenue (Signalized)



e Fairview Street and Brant Street (Signalized)
e Proposed site access via Prospect Street

We kindly request recent traffic counts and signal timing plans available to the City of Burlington at the above noted
intersections and confirmation that the above noted intersections are sufficient for analysis.

It is noted that Paradigm Transportation Solutions Limited (Paradigm) conducted traffic counts for most of the above
intersections from the year 2019, which Crozier proposes to use to perform the analysis for the TIS. For the remaining
intersection at Prospect and Robinson, we would collect new counts from specialty traffic counting firms we typically work
with.

Please advise whether the 2019 counts would be acceptable for use in the study. Further, if the collection of new counts

is not be acceptable please advise on further steps necessary to proceed with data collection to support the traffic analysis.

Analysis Periods and Scenarios

The weekday A.M. and P.M. peak hours for the 2022 existing conditions, as well as a five-year study horizon year of 2027
as the full buildout and occupancy would be expected by 2027.

Background Developments

The following background development would be considered for traffic analysis:
e Molinaro Group lands consisting of 769, 779, 783 Brant Street & 2023, 2027, 2031, 2033 Ghent Avenue
e 2095 Prospect Street

Please provide any additional background developments in the vicinity of the proposed development and the associated

transportation impact studies that should be included in our analysis.

Future Background Growth Rate

A background growth rate of 1% compounded annually for through traffic movements along Brant Street and Fairview
Street is proposed to be applied to the traffic volumes.

Please advise or alternatively please provide an appropriate growth rate(s) to reflect expected growth in the area.

Trip Generation and Distribution

Trip Generation for the proposed development will be based on the Institute of Transportation Engineers (ITE) Trip
Generation Manual, 11" Edition using Multifamily Housing (High-Rise) Residential (Land Use Code 222). We do not
propose to conduct additional trip generation for the ground floor retail at the site considering the site access will be
primarily served for residents only.

Site generated traffic to and from the boundary road network will be assigned using 2016 Transportation Tomorrow
Survey (TTS) data.

Capacity Analysis Procedures

Weekday A.M. and P.M. peak hours will be analyzed using Synchro 11.0 analysis software, using Highway Capacity Manual
(HCM) 2000 procedures.

Site Distance Analysis



The sight lines at the existing site excess will be analyzed with regards to guidance within the Transportation Association
of Canada (TAC) Geometric Design Guide for Canadian Roads (GDGCR), June 2017.

Vehicle Maneuvering Analysis

A vehicle maneuvering assessment will be conducted using AutoTURN application that demonstrates the design vehicles
can maneuver throughout the site including the underground parking garage. It will include circulation of passenger,
emergency, loading and waste vehicles. It is noted that the OPA/ZBA submission will primarily focus on ground level
maneuvering for the site while the subsequent TIS submission for SPA will include a more detailed review of all internal
maneuvering for the site.

Parking Justification

The parking spaces will be assessed with respect to the City of Burlington’s “Zoning By-Law Section 2.25” as well as the
2020 proposed amendment to the By-law to determine whether the proposed parking supply at the site meets the
requirements.

Based on the current plans a parking ratio of approximately 0.89 space/unit is proposed to support the site, which would
be significantly below the new 2020 City of Burlington parking rate requirements. However, the site is located in very close
proximity to Burlington GO Transit as well as local transit routes that will support lower vehicle ownership for future
residents.

For the Parking Justification Study, we will complete the following:

e Review the minimum vehicle parking requirements for the proposed development per the City of Burlington
Zoning By-Law Section 2.25 and compare the requirements with the proposed supply.

e Forecast the peak parking demand at the site based on parking survey data and ITE Parking Generation Manual.

e Compare to other recent development approvals such as at 409 Brant Street in 2018, which resulted in approved
parking rate of 0.80 spaces/unit for residents in 2018 that is significantly lower than the required Zoning By-Law
parking requirements

e Identify Transportation Demand Management (TDM) opportunities available at the site to assess potential site-
specific measures that may be used to further support a reduced parking supply.

e Based on the findings, confirm the adequacy of the proposed parking supply to support the development.

Please confirm the above scope of work and the need for a parking justification study to support the proposed parking
supply.

Transportation Demand Management (TDM) Plan and Multimodal Transportation Review

Analysis of existing and future Transportation Demand Management (TDM) opportunities will be conducted to reduce
single-occupant vehicle (SOV) trips and promote alternative modes of transportation including transit and active
transportation. Transit, cycling and pedestrian infrastructure in the vicinity of the site will also be assessed and
recommendations related to how the site can integrate and support the existing multi-modal infrastructure will be made.

We kindly request the following information for inclusion in the study, along with any comments that arise with regards
to the above Terms of Reference.



e Please confirm the use of the 2019 traffic counts conducted as part of the Paradigm TIS are acceptable for use
within the TIS.

e Please provide signal timing plans available for the intersections of study identified in this Terms of Reference.

e Please confirm if the assumed growth rate is applicable or provide relevant growth rate(s) applicable to the
roadways of study.

e Please confirm and provide any additional relevant background developments, as well as the associated traffic
impact studies that are to be included in our study.

e Please provide details of any planned roadway or transit improvements in the surrounding study area within the
proposed horizon year(s).

e Please confirm the need for a Parking Justification Study and the proposed scope of work.

| hope the contents outlined in this email are acceptable. Should you have any questions or require any further
information, please feel free to contact us.

Kind regards,

Aarzoo Dhanani

Aarzoo Dhanani, EIT, M.Eng. | Engineering Intern
211 Yonge Street, Suite 600 | Toronto, ON M5B 1M4
T:416.477.3392

CROZIER

CONSULTIMG ENEIMEERS

Crozier Connections: ¥ ¥ in ™

Read our latest news and announcements here.

This email was sent on behalf of C.F. Crozier & Associates Inc. and may contain confidential and/or privileged information for the sole use of the
intended recipient. If you have received this email in error, please contact the sender and delete all copies. Any review or distribution by anyone
other than the intended recipient is strictly prohibited.



Aarzoo Dhanani

From: Tessaro, Zachary <Zachary.Tessaro@burlington.ca>

Sent: Tuesday, July 12, 2022 2:53 PM

To: Aarzoo Dhanani

Subject: RE: Terms of Reference- 795 Brant Street (CFC# 2321-6440)
Categories: TO Do's

Hi Aarzoo,

The background developments that you have provided is fine. For Signal Timings please email Steve Vrakela
(Steve.vrakela@burlington.ca). A 1% growth is an acceptable number to be used. In terms of Capital Projects there is
one located near your site. Prospect street from Brant Street to Cumberland Ave. will be under construction in 2025. The
description of the Construction is as follows “Prospect St has been identified as requiring a resurfacing. This process
involves the removal and replacement of the asphalt surface and replacement of deficient curbs and sidewalk. In
addition, Halton Region has identified a need to replace one or both.” The correct intersections have been included in
the study. 2018 is acceptable data to be used for the study, but make sure they meet our guidelines for when they were

conducted. Please refer to this report for your parking justification City-wide Parking Standards Review - City of

Burlington. Lastly Burlington Transit has stated “As of right now, we do not have plans to increase either the number of
routes, or the number of stops that are relevant to this property; but this would be reassessed should we receive a
Request for Comments on the previously stated development applications.”

If you need clarification on anything or have any other questions please let me know.

All the best,

Zachary Tessaro
Transportation Planning Technologist
Transportation

(905) 335-7600 ext. 7691
zachary.tessaro@burlington.ca

From: Aarzoo Dhanani <adhanani@cfcrozier.ca>

Sent: Monday, July 11, 2022 4:12 PM

To: Tessaro, Zachary <Zachary.Tessaro@burlington.ca>

Cc: Brandon Bradt <bbradt@cfcrozier.ca>

Subject: RE: Terms of Reference- 795 Brant Street (CFC# 2321-6440)

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.




Thanks for the quick update Zach! | appreciate it.

Aarzoo Dhanani, EIT, M.Eng. | Engineering Intern
211 Yonge Street, Suite 600 | Toronto, ON M5B 1M4
T:416.477.3392

) CROZIER

./ CONSULTING ENGINEERS

Crozier Connections: ¥ W in ™

Read our latest news and announcements here.

From: Tessaro, Zachary <Zachary.Tessaro@burlington.ca>

Sent: Monday, July 11, 2022 4:08 PM

To: Aarzoo Dhanani <adhanani@cfcrozier.ca>

Subject: RE: Terms of Reference- 795 Brant Street (CFC# 2321-6440)

Hi Aarzoo,
| should have my full reply to your request soon. Sorry about the delay.
All the best,

Zachary Tessaro
Transportation Planning Technologist
Transportation

(905) 335-7600 ext. 7691
zachary.tessaro@burlington.ca

From: Aarzoo Dhanani <adhanani@cfcrozier.ca>

Sent: Monday, July 11, 2022 4:05 PM

To: Tessaro, Zachary <Zachary.Tessaro@burlington.ca>

Cc: Brandon Bradt <bbradt@cfcrozier.ca>

Subject: FW: Terms of Reference- 795 Brant Street (CFC# 2321-6440)

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Hey Zach,



Hope you had a good weekend!
Just following up on our terms of reference below. Please let us know if you have any questions!
Regards,

Aarzoo

Aarzoo Dhanani, EIT, M.Eng. | Engineering Intern
211 Yonge Street, Suite 600 | Toronto, ON M5B 1M4
T:416.477.3392

) CROZIER

CONSULTIMG ENEIMEERS

Crozier Connections: T ¥ il1 E

Read our latest news and announcements here.

From: Ozimkovic , Danijel <Danijel.Ozimkovic@burlington.ca>

Sent: Wednesday, July 6, 2022 3:58 PM

To: Aarzoo Dhanani <adhanani@cfcrozier.ca>

Cc: Tessaro, Zachary <Zachary.Tessaro@burlington.ca>

Subject: RE: Terms of Reference- 795 Brant Street (CFC# 2321-6440)

Zach is reviewing this one as well.
Thanks,

Dan Ozimkovic, C.E.T., A.Sc.T.

Transportation Planning Technologist

Transportation Services Department

City of Burlington

Our working hours may be different. You are not obligated to reply outside of your typical working
hours.

From: Aarzoo Dhanani <adhanani@cfcrozier.ca>

Sent: Wednesday, July 6, 2022 3:33 PM

To: Ozimkovic , Danijel <Danijel.Ozimkovic@burlington.ca>

Cc: Brandon Bradt <bbradt@cfcrozier.ca>

Subject: RE: Terms of Reference- 795 Brant Street (CFC# 2321-6440)

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Hey Dan,



We are looking to follow up on our Terms of Reference below. Attached are the comments received from the Halton
Region regarding our scope and workplan.

The region agreed on the use of 2019 traffic counts for the intersection of Fairview Street and Brant Street. However, it
is noted that the counts collected by Paradigm for the intersection are from 2018 and we are hoping to know if that is
acceptable?

Please let us know if you have any questions of concern!

Regards,

Aarzoo

Aarzoo Dhanani, EIT, M.Eng. | Engineering Intern
211 Yonge Street, Suite 600 | Toronto, ON M5B 1M4
T:416.477.3392

CROZIER

CONSULTIMG ENEIMEERS

Crozier Connections: T ¥ in @

Read our latest news and announcements here.

From: Aarzoo Dhanani

Sent: Tuesday, June 21, 2022 4:44 PM

To: Danijel.Ozimkovic@burlington.ca; Adam.Huycke@halton.ca

Cc: Brandon Bradt <bbradt@cfcrozier.ca>

Subject: RE: Terms of Reference- 795 Brant Street (CFC# 2321-6440)

Hello,

C.F. Crozier and Consulting Engineers (Crozier) has been retained to provide Transportation Engineering services a for a
Mixed-Use development comprising of ground-level retail and residential units for the property located at 789-795 Brant
Street in the City of Burlington, Halton Region. The latest Site Plan for the proposed development is attached to this email
to aid in your review.

To support our Transportation Impact Study and Parking Justification Study, we are kindly requesting that you review the
following Terms of Reference (ToR) and provide feedback regarding our scope of work and request for data. Furthermore,
should you not be the appropriate person for correspondence, it would be very appreciated to be directed to the
appropriate contact.

Background



According to the site plan prepared by RAW, dated June 2022, the development is envisioned to consist of the following
elements:

e An approximately thirty one (31) storey mixed use development with ground floor retail plus mechanical
penthouse and 7 storey podium

e Atotal of approximately 310 residential units

e A5 |evel underground parking with a total of approximately 275 vehicle parking spaces and 118 bicycle parking
spaces

e  One full-moves site access via Prospect Street

Any minor changes to the development concept are not expected to affect the Terms of Reference.

Study Methodology for the Transportation Impact Study
The following intersections are proposed to be analyzed as part of the scope of study:

e Brant Street and Prospect Street/Grahams Ln (Signalized)
e Prospect Street and Robinson Street/Private Access

e Brant Street and Ghent Avenue (Signalized)

e Fairview Street and Brant Street (Signalized)

e Proposed site access via Prospect Street

We kindly request recent traffic counts and signal timing plans available to the City of Burlington at the above noted
intersections and confirmation that the above noted intersections are sufficient for analysis.

It is noted that Paradigm Transportation Solutions Limited (Paradigm) conducted traffic counts for most of the above
intersections from the year 2019, which Crozier proposes to use to perform the analysis for the TIS. For the remaining
intersection at Prospect and Robinson, we would collect new counts from specialty traffic counting firms we typically work
with.

Please advise whether the 2019 counts would be acceptable for use in the study. Further, if the collection of new counts

is not be acceptable please advise on further steps necessary to proceed with data collection to support the traffic analysis.

Analysis Periods and Scenarios

The weekday A.M. and P.M. peak hours for the 2022 existing conditions, as well as a five-year study horizon year of 2027
as the full buildout and occupancy would be expected by 2027.

Background Developments
The following background development would be considered for traffic analysis:

e Molinaro Group lands consisting of 769, 779, 783 Brant Street & 2023, 2027, 2031, 2033 Ghent Avenue
e 2095 Prospect Street

Please provide any additional background developments in the vicinity of the proposed development and the associated

transportation impact studies that should be included in our analysis.

Future Background Growth Rate

A background growth rate of 1% compounded annually for through traffic movements along Brant Street and Fairview
Street is proposed to be applied to the traffic volumes.



Please advise or alternatively please provide an appropriate growth rate(s) to reflect expected growth in the area.

Trip Generation and Distribution

Trip Generation for the proposed development will be based on the Institute of Transportation Engineers (ITE) Trip
Generation Manual, 11" Edition using Multifamily Housing (High-Rise) Residential (Land Use Code 222). We do not
propose to conduct additional trip generation for the ground floor retail at the site considering the site access will be
primarily served for residents only.

Site generated traffic to and from the boundary road network will be assigned using 2016 Transportation Tomorrow
Survey (TTS) data.

Capacity Analysis Procedures

Weekday A.M. and P.M. peak hours will be analyzed using Synchro 11.0 analysis software, using Highway Capacity Manual
(HCM) 2000 procedures.

Site Distance Analysis

The sight lines at the existing site excess will be analyzed with regards to guidance within the Transportation Association
of Canada (TAC) Geometric Design Guide for Canadian Roads (GDGCR), June 2017.

Vehicle Maneuvering Analysis

A vehicle maneuvering assessment will be conducted using AutoTURN application that demonstrates the design vehicles
can maneuver throughout the site including the underground parking garage. It will include circulation of passenger,
emergency, loading and waste vebhicles. It is noted that the OPA/ZBA submission will primarily focus on ground level
maneuvering for the site while the subsequent TIS submission for SPA will include a more detailed review of all internal
maneuvering for the site.

Parking Justification

The parking spaces will be assessed with respect to the City of Burlington’s “Zoning By-Law Section 2.25” as well as the
2020 proposed amendment to the By-law to determine whether the proposed parking supply at the site meets the
requirements.

Based on the current plans a parking ratio of approximately 0.89 space/unit is proposed to support the site, which would
be significantly below the new 2020 City of Burlington parking rate requirements. However, the site is located in very close
proximity to Burlington GO Transit as well as local transit routes that will support lower vehicle ownership for future
residents.

For the Parking Justification Study, we will complete the following:

e Review the minimum vehicle parking requirements for the proposed development per the City of Burlington
Zoning By-Law Section 2.25 and compare the requirements with the proposed supply.

e Forecast the peak parking demand at the site based on parking survey data and ITE Parking Generation Manual.

e Compare to other recent development approvals such as at 409 Brant Street in 2018, which resulted in approved
parking rate of 0.80 spaces/unit for residents in 2018 that is significantly lower than the required Zoning By-Law
parking requirements



e Identify Transportation Demand Management (TDM) opportunities available at the site to assess potential site-
specific measures that may be used to further support a reduced parking supply.

e Based on the findings, confirm the adequacy of the proposed parking supply to support the development.

Please confirm the above scope of work and the need for a parking justification study to support the proposed parking
supply.

Transportation Demand Management (TDM) Plan and Multimodal Transportation Review

Analysis of existing and future Transportation Demand Management (TDM) opportunities will be conducted to reduce
single-occupant vehicle (SOV) trips and promote alternative modes of transportation including transit and active
transportation. Transit, cycling and pedestrian infrastructure in the vicinity of the site will also be assessed and
recommendations related to how the site can integrate and support the existing multi-modal infrastructure will be made.

We kindly request the following information for inclusion in the study, along with any comments that arise with regards
to the above Terms of Reference.

e Please confirm the use of the 2019 traffic counts conducted as part of the Paradigm TIS are acceptable for use
within the TIS.

e Please provide signal timing plans available for the intersections of study identified in this Terms of Reference.

e Please confirm if the assumed growth rate is applicable or provide relevant growth rate(s) applicable to the
roadways of study.

e Please confirm and provide any additional relevant background developments, as well as the associated traffic
impact studies that are to be included in our study.

e Please provide details of any planned roadway or transit improvements in the surrounding study area within the
proposed horizon year(s).

e Please confirm the need for a Parking Justification Study and the proposed scope of work.

| hope the contents outlined in this email are acceptable. Should you have any questions or require any further
information, please feel free to contact us.

Kind regards,
Aarzoo Dhanani

This message, including any attachments, is privileged and intended only for the addressee(s) named above. If you are
not the intended recipient, you must not read, use or disseminate the information contained in this email/fax. If you
have received this email/fax transmission in error, please notify the sender immediately by telephone, fax or email and
permanently delete this email from your computer/shred this fax, including any attachments, without making a copy.
Access to this email/fax by anyone else is unauthorized. Thank you.

This message, including any attachments, is privileged and intended only for the addressee(s) named above. If you are
not the intended recipient, you must not read, use or disseminate the information contained in this email/fax. If you
have received this email/fax transmission in error, please notify the sender immediately by telephone, fax or email and
permanently delete this email from your computer/shred this fax, including any attachments, without making a copy.
Access to this email/fax by anyone else is unauthorized. Thank you.

This message, including any attachments, is privileged and intended only for the addressee(s) named above. If you are
not the intended recipient, you must not read, use or disseminate the information contained in this email/fax. If you
have received this email/fax transmission in error, please notify the sender immediately by telephone, fax or email and



permanently delete this email from your computer/shred this fax, including any attachments, without making a copy.
Access to this email/fax by anyone else is unauthorized. Thank you.



Camarro Developments Inc. Transportation Impact Study
795 Brant Street, City of Burlington September 2022

APPENDIX B

Site Plan

C.F. Crozier & Associates Inc.
Project No. 2321-6440
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@ DOOR REF # XXX.Xm = 000 ESTABLISHED GRADE
XXX Xm = TOS GROUND FLOOR AVERAGE
SITE PLAN NOTES
1. THE BUILDING IS TO BE [NOT SPRINKLERED] /[SPRINKLERED].
2. THE SOLID WASTE ROOMS IS XX SM AND AND WILL ACCOMMODATE GARBAGE VIA USE OF ONE

CHUTE. GARBAGE CHUTE ACCCESS OCCURS ON LEVELS X,X AND X. ADDITIONAL BULK STORAGE IS
PROVIDED AT A MINIMUM OF XXSM.

3. COLLECTION OF WASTE MATERIALS FOR THIS DEVELOPMENT WILL TAKE PLACE ON SITE IN THE
LOADING AREA DESIGNATED ON THE GROUND FLOOR PLAN. AN ON-SITE TRAINED STAFF/ MAINTENANCE
PERSON IS RESPONSIBLE FOR MOVING THE BINS FROM THE SOLID WASTE ROOM TO THE COLLECTION
POINT AND PROVIDE VEHICULAR DIRECTIVES TO THE COLLECTION VEHICLE OPERATOR AS REQUIRED.
IN THE EVENT THE ON-SITE STAFF IS UNAVAILABLE AT THE TIME THE CITY COLLECTION VEHICLE
ARRIVES AT THE CITY, THE COLLECTION VEHICLE WILL LEAVE THE SITE AND NOT RETURN UNTIL THE
NEXT SCHEDULED COLLECTION DAY.

4. SIDEWALKS AND BOULEVARDS WITHIN THE RIGHT OF WAY TO HAVE A MINIMUM 2% AND MAXIMUM
4% SLOPE TOWARDS THE ROADWAY.

5. REFER TO SITE SERVICING PLAN, FOR SEWER AND WATER SERVICE INFORMATION.

6. ALL EXISTING ACCESSES, CURB CUTS, TRAFFIC CONTROL SIGNS, ETC. ALONG THE DEVELOPMENT

SITE FRONTAGE THAT ARE NO LONGER REQUIRED ARE TO BE REMOVED. THE BOULEVARD WITHIN THE
PUBLIC RIGHT OF WAY, IN ACCORDANCE WITH CITY STANDARDS AND TO THE SATISFACTION OF THE
EXECUTIVE DIRECTOR OF TECHNICAL SERVICES ARE TO BE REINSTATED.

7. PROPOSED ACCESS TO THE DRIVEWAY FOR THIS PROJECT TO BE DESIGNED IN ACCORDANCE
WITH CITY STANDARD NO. T310-050-1 FOR COMBINED CURB AND SIDEWALK VEHICULAR ENTRANCES.

8. THIS BUILDING 1S DESIGNED WITH A SHARED LOADING SPACE. A FLASHING WARNING LIGHT
SYSTEM AND / OR APPROPRIATE SIGNAGE ADJACENT TO THE SPACE, AT NO COST TO THE CITY, WILL BE
IN PLACE AND ACTIVATED DURING COLLECTION AND REMAIN ACTIVE UNTIL THE VEHICLE EXITS THE SITE.

9. SOLID WASTE MANAGEMENT TO BE NOTIFIED UPON COMPLETION OF THE DEVELOPMENT AND
SHOULD PUBLIC WASTE COLLECTION BE USED, ALL NECESSARY APPLICATION AND WAIVER FORMS TO
BE COMPLETED PRIOR TO COMMENCEMENT OF CITY REFUSE COLLECTION.

10. NO SPEED BUMPS SHALL BE INSTALLED ON ANY MAIN DRIVEWAY AISLE OR DESIGNATED FIRE
ROUTE.
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APPENDIX C

Cycling Network

C.F. Crozier & Associates Inc.
Project No. 2321-6440
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Level of Service Definitions

Two-Way Stop Controlled Intersections

Level of
Service

Control Delay per
Vehicle (seconds)

Interpretation

A

<10

EXCELLENT. Large and frequent
gaps in traffic on the main
roadway. Queuing on the minor
street is rare.

>10and <15

VERY GOOD. Many gaps exist in
traffic on the main roadway.
Queuing on the minor street is
minimal.

>15and £25

GOOD. Fewer gaps exist in traffic
on the main roadway. Delay on
minor approach becomes more
noticeable.

>25and £35

FAIR. Infrequent and shorter gaps in
traffic on the main roadway.
Queue lengths develop on the
minor street.

>35and £50

POOR. Very infrequent gaps in
traffic on the main roadway.
Queue lengths become noticeable.

> 50

UNSATISFACTORY. Very few gaps in
traffic on the main roadway.
Excessive delay with significant
queue lengths on the minor street.

Adapted from Highway Capacity Manual 2000, Transportation Research Board




Signalized Intersections

Level of
Service

Control Delay per
Vehicle (seconds)

Interpretation

EXCELLENT. Extremely favourable
progression with most vehicles
arriving during the green phase.
Most vehicles do not stop and short
cycle lengths may conftribute to low
delay.

B >10and £20

VERY GOOD. Very good
progression and/or short cycle
lengths with slightly more vehicles
stopping than LOS “A" causing
slightly higher levels of average
delay.

C >20and £ 35

GOOQOD. Fair progression and longer
cycle lengths lead to a greater
number of vehicles stopping than
LOS “B".

D >35and <55

FAIR. Congestion becomes
noticeable with higher average
delays resulting from a combination
of long cycle lengths, high volume-
to-capacity ratios and
unfavourable progression.

E >55and £80

POOR. Lengthy delays values are
indicative of poor progression, long
cycle lengths and high volume-to-
capacity ratios. Individual cycle
failures are common with individual
movement failures also common.

F > 80

UNSATISFACTORY. Indicative of
oversaturated conditions with
vehicular demand greater than the
capacity of the intersection.

Adapted from Highway Capacity Manual 2000, Transportation Research Board
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Lanes, Volumes, Timings

2022 Existing AM

1: Private Access/Robinson St & Prospect Street 08/15/2022
A ey ¢ ANt M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 0 79 0 0 124 8 5 1 0 15 0 6

Future Volume (vph) 0 79 0 0 124 8 5 1 0 15 0 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Ped Bike Factor

Frt 0.992 0.959

FIt Protected 0.960 0.966

Satd. Flow (prot) 0 1883 0 0 1868 0 0 1808 0 0 1745 0

Flt Permitted 0.960 0.966

Satd. Flow (perm) 0 1883 0 0 1868 0 0 1808 0 0 1745 0

Link Speed (k/h) 30 40 30 40

Link Distance (m) 44 1 71.0 49.3 133.9

Travel Time (s) 5.3 6.4 5.9 12.1

Confl. Peds. (#/hr) 6 5 5 6 4 4

Peak Hour Factor 092 09 092 092 092 092 092 092 09 092 092 092

Adj. Flow (vph) 0 36 0 0 135 9 5 1 0 16 0 7

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 86 0 0 144 0 0 6 0 0 23 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 0.0 0.0 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 49 49 49 4.9

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
Intersection Capacity Utilization 19.4%

Analysis Period (min) 15

ICU Level of Service A

2022 Existing AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report
Page 0



HCM Unsignalized Intersection Capacity Analysis

2022 Existing AM

1: Private Access/Robinson St & Prospect Street 08/15/2022
A ey ¢ ANt M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 0 79 0 0 124 8 5 1 0 15 0 6

Future Volume (Veh/h) 0 79 0 0 124 8 5 1 0 15 0 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 09 09 09 09 09 09 09 09 092 092 092

Hourly flow rate (vph) 0 86 0 0 135 9 5 1 0 16 0 7

Pedestrians 4 5 6

Lane Width (m) 3.7 3.7 3.7

Walking Speed (m/s) 3.5 815 35

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 109

pX, platoon unblocked

vC, conflicting volume 150 91 242 241 91 232 236 150

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 150 91 242 241 91 232 236 150

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 22 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 99 100 100 98 100 99

cM capacity (veh/h) 1429 1502 703 658 965 719 662 894

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 86 144 6 23

Volume Left 0 0 5 16

Volume Right 0 9 0 7

cSH 1429 1502 695 765

Volume to Capacity 0.00 0.00 0.01 0.03

Queue Length 95th (m) 0.0 0.0 0.2 0.7

Control Delay (s) 0.0 0.0 10.2 9.9

Lane LOS B A

Approach Delay (s) 0.0 0.0 10.2 9.9

Approach LOS B A

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 19.4% ICU Level of Service A

Analysis Period (min) 15

2022 Existing AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report

Page 1



Lanes, Volumes, Timings

2022 Existing AM

2: Brant St & Grahams Ln/Prospect St 08/15/2022
A ey ¢ ANt M4

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

Lane Configurations % ' % ' L L

Traffic Volume (vph) 31 9 15 51 7 72 24 726 38 82 818 80

Future Volume (vph) 31 9 15 51 7 72 24 726 38 82 818 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 30.0 00 200 00 150 0.0 200 0.0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (m) 60.0 40.0 10.0 30.0

Lane Util. Factor 1.00 1.00 1.00 1.00 100 1.00 1.00 09 09 100 09 095

Ped Bike Factor 099  0.99 099 098 099 1.00 099 1.00

Frt 0.908 0.864 0.993 0.987

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1579 1483 0 1610 1469 0 1643 3158 0 1610 3135 0

FIt Permitted 0.701 0.740 0.267 0.322

Satd. Flow (perm) 1158 1483 0 1240 1469 0 459 3158 0 540 3135 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16 78 9 17

Link Speed (k/h) 40 40 50 50

Link Distance (m) 79.4 64.6 154.5 2941

Travel Time (s) 7.1 5.8 1.1 21.2

Confl. Peds. (#hr) 4 7 7 4 19 30 30 19

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 4% 0% 7% 2% 0% 0% 0% 3% 3% 2% 3% 3%

Adj. Flow (vph) 34 10 16 55 8 78 26 789 41 89 889 87

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 26 0 55 86 0 26 830 0 89 976 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 49 49 49 4.9

Two way Left Turn Lane Yes Yes

Headway Factor 113 113 113 113 113 113 113 113 113 113 113 113

Turning Speed (k/h) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left ~ Thru Left ~ Thru Left ~ Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

2022 Existing AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report
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Lanes, Volumes, Timings

2022 Existing AM

2: Brant St & Grahams Ln/Prospect St 08/15/2022
A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 4 2 1 2
Permitted Phases 4 4 2 2
Detector Phase 4 4 4 4 2 2 1 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0
Minimum Split (s) 23.0 230 230 230 410 410 9.0 410
Total Split (s) 23.0 230 230 230 55.0 550 120  55.0
Total Split (%) 25.6% 25.6% 25.6% 25.6% 61.1% 61.1% 13.3% 61.1%
Maximum Green (s) 16.0 16.0 16.0 16.0 480  48.0 90 480
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 3.0 7.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None C-Min  C-Min None C-Min
Walk Time (s) 3.0 3.0 3.0 3.0 230 230 23.0
Flash Dont Walk (s) 13.0 130 13.0 130 1.0 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 10.0  10.0 10.0  10.0 624 624 706 624
Actuated g/C Ratio 0.11 0.11 0.11 0.11 069 0.69 078  0.69
v/c Ratio 027 015 040 037 0.08 0.38 018 045
Control Delay 410 226 453 1541 6.2 5.7 35 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 410 226 453 1541 6.2 5.7 35 9.3
LOS D C D B A A A A
Approach Delay 33.1 26.9 5.7 8.8
Approach LOS C C A A
Queue Length 50th (m) 55 1.6 9.1 1.3 13 237 27 415
Queue Length 95th (m) 13.8 8.5 196 136 39 335 6.9 66.6
Internal Link Dist (m) 55.4 40.6 130.5 270.1
Turn Bay Length (m) 30.0 20.0 15.0 20.0
Base Capacity (vph) 205 276 220 325 318 2193 540 2180
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 047  0.09 025 026 008 0.38 0.16 045
Intersection Summary
Area Type: CBD

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 43 (48%), Referenced to phase 2:NBSB and 6:, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.45

Intersection Signal Delay: 9.4

Intersection LOS: A

2022 Existing AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report

Page 3



Lanes, Volumes, Timings 2022 Existing AM
2: Brant St & Grahams Ln/Prospect St 08/15/2022

Intersection Capacity Utilization 62.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  2: Brant St & Grahams Ln/Prospect St

Il\'!31 ¢T92

2022 Existing AM 6:00 am 06/17/2022 Baseline Synchro 11 Light Report
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Queues

2: Brant St & Grahams Ln/Prospect St

2022 Existing AM

08/15/2022

Y
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 34 26 55 86 26 830 89 976
v/c Ratio 027 015 040 037 008 038 018 045
Control Delay 410 226 453 151 6.2 5.7 35 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 410 226 453 151 6.2 5.7 35 9.3
Queue Length 50th (m) 55 1.6 9.1 1.3 1.3 237 27 M5
Queue Length 95th (m) 13.8 85 196 136 39 335 69 66.6
Internal Link Dist (m) 55.4 40.6 130.5 270.1
Turn Bay Length (m) 30.0 20.0 15.0 20.0

Base Capacity (vph) 205 276 220 325 318 2193 540 2180
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 017 009 025 026 008 038 016 045

Intersection Summary

2022 Existing AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report
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Lanes, Volumes, Timings

2022 Existing AM

3: Brant St & Ghent Ave 08/15/2022
A ey ¢ ANt M4

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

Lane Configurations | [l i Y L L

Traffic Volume (vph) 129 23 20 22 9 26 11 630 29 31 749 110

Future Volume (vph) 129 23 20 22 9 26 11 630 29 31 749 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 00 250 00 150 0.0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (m) 7.6 7.6 30.0 20.0

Lane Util. Factor 1.00 1.00 1.00 1.00 100 1.00 1.00 09 09 100 09 095

Ped Bike Factor 0.98 1.00 099 1.00 098 099

Frt 0.850 0.939 0.993 0.981

Flt Protected 0.959 0.981 0.950 0.950

Satd. Flow (prot) 0 1755 1484 0 1675 0 1534 3214 0 1825 3240 0

FIt Permitted 0.715 0.827 0.282 0.371

Satd. Flow (perm) 0 1308 1460 0 1410 0 453 3214 0 700 3240 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 48 28 7 24

Link Speed (k/h) 40 40 50 50

Link Distance (m) 116.2 171.8 109.5 154.5

Travel Time (s) 10.5 15.5 7.9 11.1

Confl. Peds. (#hr) 5 5 15 31 31 15

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 5% 5% 10%  10% 0% 4%  19%  13% 0% 0%  10% 9%

Adj. Flow (vph) 140 25 22 24 10 28 12 685 32 34 814 120

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 165 22 0 62 0 12 717 0 34 934 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 49 49 49 4.9

Two way Left Turn Lane Yes

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 2

Detector Template Left  Thru Right Left ~ Thru Left ~ Thru Left ~ Thru

Leading Detector (m) 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex CIl+Ex Cl+Ex CH+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

2022 Existing AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report
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Lanes, Volumes, Timings

2022 Existing AM

3: Brant St & Ghent Ave 08/15/2022
A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 4 2 6
Permitted Phases 4 4 4 2 6
Detector Phase 4 4 4 4 4 2 2 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 380 380 380 380 380 340 340 340 340
Total Split (s) 410 410 410 410 410 49.0 490 490 490
Total Split (%) 45.6% 45.6% 45.6% 45.6% 45.6% 54.4% 54.4% 54.4% 54.4%
Maximum Green (s) 340 340 340 340 340 420 420 420 420
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None C-Min  C-Min C-Min  C-Min
Walk Time (s) 150 150 150 150 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 160 160 160 160 16.0 10.0  10.0 10.0  10.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 170 170 17.0 59.0 590 59.0 590
Actuated g/C Ratio 019 0.9 0.19 066 0.66 0.66  0.66
v/c Ratio 0.67  0.07 0.22 0.04 0.34 007 044
Control Delay 46.4 2.7 19.3 8.0 8.1 4.3 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.4 2.7 19.3 8.0 8.1 4.3 4.4
LOS D A B A A A A
Approach Delay 41.2 19.3 8.1 44
Approach LOS D B A A
Queue Length 50th (m) 26.8 0.0 5.0 0.7 251 12  16.2
Queue Length 95th (m) 42.3 2.0 13.7 33 448 m19 139
Internal Link Dist (m) 92.2 147.8 85.5 130.5
Turn Bay Length (m) 15.0 25.0 15.0
Base Capacity (vph) 494 581 550 297 2110 459 2133
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 033 0.04 0.11 0.04 0.34 007 044
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 63 (70%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 9.8

Intersection LOS: A

2022 Existing AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report
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2022 Existing AM

Lanes, Volumes, Timings
08/15/2022

3: Brant St & Ghent Ave

Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Brant St & Ghent Ave

TEE R

2022 Existing AM 6:00 am 06/17/2022 Baseline Synchro 11 Light Report
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Queues

3: Brant St & Ghent Ave

2022 Existing AM

08/15/2022

N At s
Lane Group EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 165 22 62 12 717 34 934
v/c Ratio 067 007 022 004 034 007 044
Control Delay 46.4 27 193 8.0 8.1 43 44
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.4 27 193 8.0 8.1 43 44
Queue Length 50th (m) 26.8 0.0 5.0 0.7 251 12 16.2
Queue Length 95th (m) 42.3 20 137 33 448 m19 139
Internal Link Dist (m) 92.2 147.8 85.5 130.5
Turn Bay Length (m) 15.0 25.0 15.0

Base Capacity (vph) 494 581 550 297 2110 459 2133
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 033 004 011 004 034 007 044

Intersection Summary

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

2022 Existing AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report
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Lanes, Volumes, Timings

2022 Existing AM

4: Brant St & Fairview St 08/15/2022
A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T s i b T & i b T s i o I s i
Traffic Volume (vph) 306 962 223 108 305 138 160 546 233 208 630 137
Future Volume (vph) 306 962 223 108 305 138 160 546 233 208 630 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 30.0 100.0 300 0.0 250 200 400 0.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 0.0 80.0 70.0 30.0
Lane Util. Factor 1.00 09 1.00 100 09 100 100 09 1.00 1.00 095 1.00
Ped Bike Factor 098 1.00 0.99 096 099 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3614 1601 1807 3510 1570 1807 3510 1498 1789 3579 1420
FIt Permitted 0.444 0.140 0.293 0.257
Satd. Flow (perm) 805 3614 1571 266 3510 1570 552 3510 1438 480 3579 1361
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 242 193 192 153
Link Speed (k/h) 60 40 50 60
Link Distance (m) 1214 138.6 2941 96.5
Travel Time (s) 7.3 12.5 21.2 5.8
Confl. Peds. (#hr) 5 5 22 21 21 22
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles (%) 6% 1% 2% 1% 4% 4% 1% 4% 9% 2% 2%  15%
Adj. Flow (vph) 333 1046 242 117 332 150 174 593 253 226 685 149
Shared Lane Traffic (%)
Lane Group Flow (vph) 333 1046 242 117 332 150 174 593 253 226 685 149
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 49 49 49 4.9
Two way Left Turn Lane Yes
Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099
Turning Speed (k/h) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1
Detector Template Left  Thru Right Left  Thru Right Left  Thru Right Left  Thru Right
Leading Detector (m) 6.1 30.5 6.1 6.1 30.5 6.1 6.1 30.5 6.1 6.1 30.5 6.1
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 1.8 6.1 6.1 1.8 6.1 6.1 1.8 6.1 6.1 1.8 6.1
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex Cl+Ex Cl+Ex CIl+Ex Cl+Ex Cl+Ex CI+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7 28.7 28.7
Detector 2 Size(m) 1.8 1.8 1.8 1.8
Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0

2022 Existing AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report
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Lanes, Volumes, Timings

2022 Existing AM

4: Brant St & Fairview St 08/15/2022
A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 8.0 8.0 7.0 8.0 8.0
Minimum Split (s) 115 304 304 115 304 304 115 305 305 115 305 305
Total Split (s) 210 440 440 120 350 350 120 360 360 180 420 420
Total Split (%) 19.1% 40.0% 40.0% 10.9% 31.8% 31.8% 10.9% 327% 327% 164% 382% 38.2%
Maximum Green (s) 170 376 376 80 286 286 80 295 295 140 355 355
Yellow Time (s) 3.0 3.7 3.7 3.0 3.7 3.7 3.0 3.3 3.3 3.0 3.3 3.3
All-Red Time (s) 1.0 2.7 2.7 1.0 2.7 2.7 1.0 3.2 3.2 1.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.4 6.4 4.0 6.4 6.4 4.0 6.5 6.5 4.0 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 170 170 170 170 170 17.0 170 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 516 370 370 391 285 285 421 312 312 494 354 354
Actuated g/C Ratio 047 034 034 036 026 026 0338 028 028 045 032 032
v/c Ratio 064 08 035 05 037 027 057 060 046 062 059 027
Control Delay 256 424 48 290 346 32 2717 317 124 269 342 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 256 424 48 290 346 32 2717 317 124 269 342 5.6
LOS C D A C C A C D B C C A
Approach Delay 33.3 25.6 29.7 28.6
Approach LOS C C C C
Queue Length 50th (m) 425 1052 00 129 30.0 00 233 617 105 313 676 0.0
Queue Length 95th (m) 68.0 1350 16.1 252 435 76 359 776 328 462 833  13.1
Internal Link Dist (m) 97.4 114.6 270.1 725
Turn Bay Length (m) 30.0 100.0 300 25.0 200 400
Base Capacity (vph) 523 1249 701 212 927 557 308 1019 554 386 1195 555
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 064 084 035 055 036 027 056 058 046 059 057 027
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 107 (97%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 85

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 30.2

Intersection LOS: C

2022 Existing AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report
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Lanes, Volumes, Timings 2022 Existing AM
4: Brant St & Fairview St 08/15/2022

Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  4: Brant St & Fairview St

\'m Tmz R ¥ o3 —Pg

1
5
iz

2022 Existing AM 6:00 am 06/17/2022 Baseline Synchro 11 Light Report
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Queues

4: Brant St & Fairview St

2022 Existing AM

08/15/2022

A ey ¢ ANt M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 333 1046 242 17 332 150 174 593 253 226 685 149
v/c Ratio 064 08 035 056 037 027 057 060 046 062 059 0.27
Control Delay 256 424 48 290 346 32 217 317 124 269 342 5.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 256 424 48 290 346 32 217 317 124 269 342 5.6
Queue Length 50th (m) 425 105.2 00 129 300 00 233 617 105 313 676 0.0
Queue Length 95th (m) 68.0 1350 161 252 435 76 359 776 328 462 833 131
Internal Link Dist (m) 97.4 114.6 270.1 725

Turn Bay Length (m) 30.0 100.0  30.0 25.0 200 400

Base Capacity (vph) 523 1249 701 212 927 557 308 1019 554 386 1195 555
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 064 084 035 055 036 027 056 058 046 059 057 0.27

Intersection Summary

2022 Existing AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report
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Lanes, Volumes, Timings

2022 Existing PM

1: Private Access/Robinson St & Prospect Street 08/11/2022
A ey ¢ ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 9 137 2 0 189 13 8 1 1 16 0 6

Future Volume (vph) 9 137 2 0 189 13 8 1 1 16 0 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Ped Bike Factor

Frt 0.998 0.991 0.988 0.961

Flt Protected 0.997 0.961 0.966

Satd. Flow (prot) 0 1874 0 0 1866 0 0 1788 0 0 1748 0

Flt Permitted 0.997 0.961 0.966

Satd. Flow (perm) 0 1874 0 0 1866 0 0 1788 0 0 1748 0

Link Speed (k/h) 40 40 48 40

Link Distance (m) 441 71.0 49.3 133.9

Travel Time (s) 4.0 6.4 3.7 12.1

Confl. Peds. (#/hr) 9 5 5 9 1 1

Peak Hour Factor 092 092 092 092 092 092 09 092 092 092 092 092

Adj. Flow (vph) 10 149 2 0 205 14 9 1 1 17 0 7

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 161 0 0 219 0 0 11 0 0 24 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 0.0 0.0 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
Intersection Capacity Utilization 25.1%
Analysis Period (min) 15

ICU Level of Service A

2022 Existing PM 3:00 pm 07/28/2022

Synchro 11 Light Report
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HCM Unsignalized Intersection Capacity Analysis

2022 Existing PM

1: Private Access/Robinson St & Prospect Street 08/11/2022
A ey ¢ ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 9 137 2 0 189 13 8 1 1 16 0 6

Future Volume (Veh/h) 9 137 2 0 189 13 8 1 16 0 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Hourly flow rate (vph) 10 149 2 0 205 14 9 1 1 17 0 7

Pedestrians 1 5 9

Lane Width (m) 3.7 3.7 3.7

Walking Speed (m/s) 1.1 1.1 1.1

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 109

pX, platoon unblocked

vC, conflicting volume 228 156 395 403 155 392 397 222

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 228 156 395 403 155 392 397 222

tC, single (s) 41 41 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 98 100 100 97 100 99

cM capacity (veh/h) 1328 1417 548 525 886 551 529 810

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 161 219 1 24

Volume Left 10 0 9 17

Volume Right 2 14 1 7

cSH 1328 1417 565 608

Volume to Capacity 0.01 0.00 002 0.04

Queue Length 95th (m) 0.2 0.0 05 0.9

Control Delay (s) 05 00 115 112

Lane LOS A B B

Approach Delay (s) 05 0.0 15 1.2

Approach LOS B B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 25.1% ICU Level of Service A

Analysis Period (min) 15

2022 Existing PM 3:00 pm 07/28/2022

Synchro 11 Light Report
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Lanes, Volumes, Timings

2022 Existing PM

2: Brant St & Grahams Ln/Prospect St 08/11/2022
A ey ¢ ANt 2 M4

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

Lane Configurations % Ts % Ts LI 5 LI 5

Traffic Volume (vph) 113 18 39 98 10 163 14 959 53 101 898 55

Future Volume (vph) 113 18 39 98 10 163 14 959 53 101 898 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 30.0 00 200 00 150 00 200 0.0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (m) 60.0 40.0 10.0 30.0

Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 09 095

Ped Bike Factor 099 098 098 0.97 099 1.00 099 1.00

Frt 0.898 0.859 0.992 0.991

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1579 1517 0 1643 1370 0 1428 3218 0 1610 3209 0

Flt Permitted 0.560 0.717 0.227 0.205

Satd. Flow (perm) 921 1517 0 1215 1370 0 340 3218 0 345 3209 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 42 177 10 1

Link Speed (k/h) 40 64 50 50

Link Distance (m) 79.4 64.6 154.5 2941

Travel Time (s) 7.1 3.6 1.1 21.2

Confl. Peds. (#hr) 9 13 13 9 20 31 31 20

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 4% 0% 0% 0% 0% 6% 15% 1% 0% 2% 1% 4%

Adj. Flow (vph) 123 20 42 107 1 177 15 1042 58 110 976 60

Shared Lane Traffic (%)

Lane Group Flow (vph) 123 62 0 107 188 0 15 1100 0 110 1036 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane Yes Yes

Headway Factor 113 113 1143 113 1143 1143 113 113 113 1143 113 113

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (m) 6.1 305 6.1 305 6.1 305 6.1 305

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

2022 Existing PM 3:00 pm 07/28/2022

Synchro 11 Light Report
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Lanes, Volumes, Timings

2022 Existing PM

2: Brant St & Grahams Ln/Prospect St 08/11/2022
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 4 2 1 2
Permitted Phases 4 4 2 2
Detector Phase 4 4 4 4 2 2 1 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0
Minimum Split (s) 230 230 230 230 410 410 90 410
Total Split (s) 23.0 230 23.0 230 55.0  55.0 120  55.0
Total Split (%) 25.6% 25.6% 25.6% 25.6% 61.1% 61.1% 13.3% 61.1%
Maximum Green (s) 16.0 16.0 16.0 16.0 480 480 90 480
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 3.0 7.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None C-Min  C-Min None C-Min
Walk Time (s) 3.0 3.0 3.0 3.0 230 230 23.0
Flash Dont Walk (s) 130 130 130 130 1.0 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 145 145 145 145 529 529 63.1 529
Actuated g/C Ratio 0.16  0.16 0.16  0.16 059  0.59 070 0.59
v/c Ratio 084 0.22 055  0.51 007 0.58 032 055
Control Delay 782 1741 454 117 8.1 12.7 6.5 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 782 1741 454 117 8.1 12.9 6.5 13.6
LOS E B D B A B A B
Approach Delay 57.7 23.9 12.8 12.9
Approach LOS E C B B
Queue Length 50th (m) 204 29 16.8 1.6 16 816 50 577
Queue Length 95th (m) #48.0 134 332 194 m1.6  30.8 95 794
Internal Link Dist (m) 55.4 40.6 130.5 2701
Turn Bay Length (m) 30.0 20.0 15.0 20.0
Base Capacity (vph) 163 304 216 389 200 1896 372 1891
Starvation Cap Reductn 0 0 0 0 0 201 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 075 0.20 050 048 0.07 0.65 030 0.55
Intersection Summary
Area Type: CBD

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 85 (94%), Referenced to phase 2:NBSB and 6:, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 17.1

Intersection LOS: B

2022 Existing PM 3:00 pm 07/28/2022
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Lanes, Volumes, Timings 2022 Existing PM
2: Brant St & Grahams Ln/Prospect St 08/11/2022

Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Brant St & Grahams Ln/Prospect St
.‘_
\'@1 ”@2 Py

2022 Existing PM 3:00 pm 07/28/2022 Synchro 11 Light Report
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Queues
2: Brant St & Grahams Ln/Prospect St

2022 Existing PM
08/11/2022

doo et S

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 123 62 107 188 15 1100 110 1036
v/c Ratio 084 022 055 051 007 058 032 055
Control Delay 782 171 454 117 8.1 12.7 65 13.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 782 171 454 117 8.1 12.9 65 13.6
Queue Length 50th (m) 204 29 168 1.6 16 816 50 577
Queue Length 95th (m) #480 134 332 194 mi6 308 95 794
Internal Link Dist (m) 55.4 40.6 130.5 2701
Turn Bay Length (m) 30.0 20.0 15.0 20.0

Base Capacity (vph) 163 304 216 389 200 1896 372 1891
Starvation Cap Reductn 0 0 0 0 0 201 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 075 020 050 048 007 065 030 055

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

2022 Existing PM 3:00 pm 07/28/2022

Synchro 11 Light Report
Page 5



Lanes, Volumes, Timings

2022 Existing PM

3: Brant St & Ghent Ave 08/11/2022
A ey ¢ ANt 2 M4

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

Lane Configurations iy ul s LI 5 LI 5

Traffic Volume (vph) 139 25 14 25 53 39 11 850 22 33 800 178

Future Volume (vph) 139 25 14 25 53 39 1 850 22 33 800 178

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 00 250 00 150 0.0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (m) 7.6 7.6 30.0 20.0

Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 09 095

Ped Bike Factor 1.00 0.98 0.99 099 1.00 099 0.99

Frt 0.850 0.955 0.996 0.973

Flt Protected 0.959 0.989 0.950 0.950

Satd. Flow (prot) 0 1743 1512 0 1772 0 1825 3431 0 1659 3318 0

Flt Permitted 0.700 0.893 0.234 0.274

Satd. Flow (perm) 0 1270 1481 0 1598 0 447 3431 0 476 3318 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 48 32 4 40

Link Speed (k/h) 40 40 50 50

Link Distance (m) 116.2 171.8 109.5 154.5

Travel Time (s) 10.5 15.5 7.9 1.1

Confl. Peds. (#hr) 3 10 10 3 20 15 15 20

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 6% 4% 8% 0% 2% 3% 0% 6% 0% 10% 6% 6%

Adj. Flow (vph) 151 27 15 27 58 42 12 924 24 36 870 193

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 178 15 0 127 0 12 948 0 36 1063 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane Yes

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 0.99

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 1 2 1 2 1 2

Detector Template Left ~ Thru  Right Left  Thru Left ~ Thru Left  Thru

Leading Detector (m) 6.1 305 6.1 6.1 305 6.1 305 6.1 305

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

2022 Existing PM 3:00 pm 07/28/2022

Synchro 11 Light Report
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Lanes, Volumes, Timings
3: Brant St & Ghent Ave

2022 Existing PM
08/11/2022

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 4 2 6
Permitted Phases 4 4 4 2 6
Detector Phase 4 4 4 4 4 2 2 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 380 380 380 380 380 340 340 340 340
Total Split (s) 410 410 410 410 410 490 490 490 490
Total Split (%) 456% 45.6% 45.6% 45.6% 45.6% 54.4% 54.4% 54.4% 54.4%
Maximum Green (s) 340 340 340 340 340 420 420 420 420
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None C-Min  C-Min C-Min  C-Min
Walk Time (s) 150 150 150 150 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 160 160 160 160 16.0 10.0  10.0 10.0  10.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 183 183 18.3 577 5717 577 5717
Actuated g/C Ratio 020 020 0.20 064 0.64 064 0.64
v/c Ratio 069  0.04 0.36 004 043 012 050
Control Delay 46.1 0.2 24.0 8.8 9.7 7.2 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 46.1 0.2 240 8.8 9.7 7.2 7.0
LOS D A C A A A A
Approach Delay 42.5 24.0 9.7 7.0
Approach LOS D C A A
Queue Length 50th (m) 28.8 0.0 14.0 07 379 20 333
Queue Length 95th (m) 445 0.3 25.9 35 656 m34 324
Internal Link Dist (m) 92.2 147.8 85.5 130.5
Turn Bay Length (m) 15.0 25.0 15.0
Base Capacity (vph) 479 589 623 286 2199 304 2140
Starvation Cap Reductn 0 0 0 0 0 0 146
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 037 0.3 0.20 0.04 043 012 053

Intersection Summary

Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90

Offset: 88 (98%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.69
Intersection Signal Delay: 11.9

Intersection LOS: B

2022 Existing PM 3:00 pm 07/28/2022

Synchro 11 Light Report
Page 7



2022 Existing PM

Lanes, Volumes, Timings
08/11/2022

3: Brant St & Ghent Ave

Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  3: Brant St & Ghent Ave

TEE R

2022 Existing PM 3:00 pm 07/28/2022 Synchro 11 Light Report
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Queues

3: Brant St & Ghent Ave

2022 Existing PM

08/11/2022

N At s
Lane Group EBT EBR WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 178 15 127 12 948 36 1063
v/c Ratio 069 004 036 004 043 012 050
Control Delay 46.1 02 240 8.8 9.7 7.2 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 46.1 02 240 8.8 9.7 7.2 7.0
Queue Length 50th (m) 28.8 00 140 07 379 20 333
Queue Length 95th (m) 44.5 03 259 35 656 m34 324
Internal Link Dist (m) 92.2 147.8 85.5 130.5
Turn Bay Length (m) 15.0 25.0 15.0

Base Capacity (vph) 479 589 623 286 2199 304 2140
Starvation Cap Reductn 0 0 0 0 0 0 146
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 037 003 020 004 043 012 053

Intersection Summary

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

2022 Existing PM 3:00 pm 07/28/2022

Synchro 11 Light Report
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Lanes, Volumes, Timings

2022 Existing PM

4: Brant St & Fairview St 08/11/2022
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b » il N M il N M il N M il
Traffic Volume (vph) 193 709 239 182 1319 398 293 708 166 212 575 393
Future Volume (vph) 193 709 239 182 1319 398 293 708 166 212 575 393
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 30.0 1000  30.0 00 250 200 400 0.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 0.0 80.0 70.0 30.0
Lane Util. Factor 1.00 09 100 100 09 100 100 09 100 100 095 1.00
Ped Bike Factor 097 1.00 098  0.99 092 0.99 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3579 1601 1738 3614 1617 1789 3614 1633 1789 3579 1570
Flt Permitted 0.102 0.189 0.202 0.150
Satd. Flow (perm) 194 3579 1558 345 3614 1590 378 3614 1505 2719 3579 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 260 293 140 193
Link Speed (k/h) 60 60 50 60
Link Distance (m) 121.4 138.6 2941 96.5
Travel Time (s) 7.3 8.3 21.2 5.8
Confl. Peds. (#hr) 3 10 10 3 16 45 45 16
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles (%) 1% 2% 2% 5% 1% 1% 2% 1% 0% 2% 2% 4%
Adj. Flow (vph) 210 771 260 198 1434 433 318 770 180 230 625 427
Shared Lane Traffic (%)
Lane Group Flow (vph) 210 771 260 198 1434 433 318 770 180 230 625 427
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.9 4.9 4.9 4.9
Two way Left Turn Lane Yes
Headway Factor 099 099 099 099 099 099 099 099 099 099 099 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1
Detector Template Left ~ Thru  Right Left  Thru  Right Left ~ Thru  Right Left ~ Thru  Right
Leading Detector (m) 6.1 305 6.1 6.1 305 6.1 6.1 305 6.1 6.1 305 6.1
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 1.8 6.1 6.1 1.8 6.1 6.1 1.8 6.1 6.1 1.8 6.1
Detector 1 Type Cl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7 28.7 28.7
Detector 2 Size(m) 1.8 1.8 1.8 1.8
Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0

2022 Existing PM 3:00 pm 07/28/2022
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Lanes, Volumes, Timings

2022 Existing PM

4: Brant St & Fairview St 08/11/2022
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 8.0 8.0 7.0 8.0 8.0
Minimum Split (s) 115 304 304 115 304 304 15 305 305 115 305 305
Total Split (s) 13.0 420 420 200 490 490 220 360 360 220 36.0 36.0
Total Split (%) 10.8% 35.0% 35.0% 16.7% 40.8% 40.8% 18.3% 30.0% 30.0% 18.3% 30.0% 30.0%
Maximum Green (s) 90 356 3b6 160 426 426 180 295 295 180 295 295
Yellow Time (s) 3.0 3.7 3.7 3.0 3.7 3.7 3.0 3.3 3.3 3.0 3.3 3.3
All-Red Time (s) 1.0 2.7 2.7 1.0 2.7 2.7 1.0 3.2 3.2 1.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 -4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.4 6.4 4.0 24 6.4 4.0 6.5 6.5 4.0 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 170 170 170 170 170 170 170 170
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 516 394 394 569 466 426  51.1 315 315 468 292 292
Actuated g/C Ratio 043 033 033 047 039 036 043 026 026 039 024 024
v/c Ratio 097 066 038 063 102 058 087 0.81 036 077 072 083
Control Delay 856 385 55 2714 663 129 491 498 124 423 470 383
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 856 385 55 274 663 129 491 498 124 423 470 383
LOS F D A C E B D D B D D D
Approach Delay 39.5 51.4 443 43.3
Approach LOS D D D D
Queue Length 50th (m) ~37.1 82.7 00 264 ~1888 239 490 896 72 334 710 548
Queue Length 95th (m) #3875 1076 187 417 #2311 559 #957 #1222 264 589 914 #107.0
Internal Link Dist (m) 97.4 114.6 270.1 72.5
Turn Bay Length (m) 30.0 1000 300 25.0 200 400
Base Capacity (vph) 216 1175 686 354 1403 753 372 947 497 341 879 517
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 097 066 038 056 102 058 085 0.81 036 067 0.71 0.83
Intersection Summary
Area Type: Other

Cycle Length: 120
Actuated Cycle Length: 120

Offset: 89 (74%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 105

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.02
Intersection Signal Delay: 45.6

Intersection LOS: D

2022 Existing PM 3:00 pm 07/28/2022
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Lanes, Volumes, Timings
4: Brant St & Fairview St

2022 Existing PM
08/11/2022

Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  4: Brant St & Fairview St
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Queues

4: Brant St & Fairview St

2022 Existing PM

08/11/2022

A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 210 771 260 198 1434 433 318 770 180 230 625 427
v/c Ratio 097 066 038 063 102 058 087 081 036 077 072 0.83
Control Delay 856 385 55 274 663 129 491 498 124 423 470 383
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 856 385 55 274 663 129 491 498 124 423 470 383
Queue Length 50th (m) ~371 827 00 264 ~1888 239 490 89.6 72 334 710 548
Queue Length 95th (m) #375 1076 187 417 #2311 559 #95.7 #1222 264 589 914 #107.0
Internal Link Dist (m) 97.4 114.6 270.1 725

Turn Bay Length (m) 30.0 1000  30.0 25.0 200 400

Base Capacity (vph) 216 1175 686 354 1403 753 372 947 497 34 879 517
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 097 066 038 056 102 058 08 081 036 067 071 0.83

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.

2022 Existing PM 3:00 pm 07/28/2022
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Background Trip Assignment
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Figure 4 2023 Future Background Traffic Volumes

Site Generated Traffic

5.1 Modal Split

As a conservative measure no transit reduction was applied to the estimated site trips in the study
analysis.

5.2 Site Trip Generation

Trip generation during the weekday peak hours for the proposed residential development was
estimated using the average rates from the Institute of Transportation Engineer’s (ITE) 9th Edition
Land Use Codes (LUC) #230 for condominium dwellings, as presented in Table 1. The results of
the average rates were more conservative than the fitted curve equations.

Table1 Site Trip Generation

Land Use Units Parameters
Code

Peak Hour Trip Generation

Weekday AM Weekday PM
Condominium 42 Units Trip Rate 0.08 0.52 0.62 0.48 0.24 0.71
(LUC 230) Trip Rate 17%  83% - 67%  33% -
Gross Trips 4 22 26 20 10 30

The subject development is estimated to generate a total of 26 two-way trips during the AM peak
hour consisting of 4 inbound and 26 outbound trips and a total of 30 two-way trips during the PM
peak hour consisting of 20 inbound and 10 outbound trips.

5.3 Site Trip Distribution and Assignment

The distribution and assignment for the site trips was derived from existing turning movement
proportions taken from the intersection turning movement counts at the existing study area
intersections.

The estimated site trips generated by the proposed development as assigned to the nearby road
network for the weekday AM and PM peak hours are shown in Figure 5.
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Prospect
Street

Street

Robinson Site Private

Brant Street i Driveway Driveway Joyce Street Drury Lane
S £ g 8
R 4 (2)
€1 ) e °
a2 0 €7 () ¢ 3R 2 ®) €2 () €2 (8) ¢l e (6)
1) 0> 2 (12) 29 (12) 22 (6) 15 2 (6) 15 9 [©) 338
- @ 109~
1) 29
S g
Brant Street DF:ir\/'::vt:y P;f::;n Gst:;gte Drury Lane

Figure 5 Estimated Site Trips

Future Total Traffic

6.1 Future Total Traffic

The future total traffic conditions for the peak study hours in the 2023 planning horizon was derived
by combining the projected future background traffic with the corresponding estimate of the
additional site generated traffic.

Figure 6 summarize the future total traffic volumes for the 2023 planning horizons, respectively,
during the weekday AM and PM peak hours.
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Figure 6 2023 Total Traffic Volumes

6.2 Intersection Capacity Analysis

The capacity analysis identifies how well the intersections are operating and how they are expected
to operate in the future. The analysis contained within this report utilized the Highway Capacity
Manual (HCM) 2000 techniques within the Synchro Version 8 Software package. The reported
intersection volume-to-capacity ratios (v/c) are a measure of the saturation volume for each turning
movement, while the levels-of-service (LOS) are a measure of the average delay for each turning
movement. Queuing characteristics are reported as the predicted 95th percentile queue for each
turning movement.

In accordance with the City’s and Region’s Traffic Impact Study Guidelines, the analysis includes
identification of all intersections and for all movements; v/c ratios, LOS indicators and
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Detailed Capacity Analysis — 2027 Future Background
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Lanes, Volumes, Timings

2027 Future Background AM

1: Private Access/Robinson St & Prospect Street 08/11/2022
A ey ¢ ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 0 100 0 0 137 8 5 1 0 15 0 6

Future Volume (vph) 0 100 0 0 137 8 5 1 0 15 0 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Ped Bike Factor

Frt 0.992 0.959

Flt Protected 0.960 0.966

Satd. Flow (prot) 0 1883 0 0 1868 0 0 1808 0 0 1745 0

Flt Permitted 0.960 0.966

Satd. Flow (perm) 0 1883 0 0 1868 0 0 1808 0 0 1745 0

Link Speed (k/h) 30 40 30 40

Link Distance (m) 441 71.0 49.3 133.9

Travel Time (s) 5.3 6.4 5.9 12.1

Confl. Peds. (#/hr) 6 5 5 6 4 4

Peak Hour Factor 092 092 092 092 092 092 09 092 092 092 092 092

Adj. Flow (vph) 0 109 0 0 149 9 5 1 0 16 0 7

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 109 0 0 158 0 0 6 0 0 23 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 0.0 0.0 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 20.0%
Analysis Period (min) 15

ICU Level of Service A
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HCM Unsignalized Intersection Capacity Analysis

2027 Future Background AM

1: Private Access/Robinson St & Prospect Street 08/11/2022
A ey ¢ ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 0 100 0 0 137 8 5 1 0 15 0 6

Future Volume (Veh/h) 0 100 0 0 137 8 5 1 0 15 0 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Hourly flow rate (vph) 0 109 0 0 149 9 5 1 0 16 0 7

Pedestrians 4 5 6

Lane Width (m) 3.7 3.7 3.7

Walking Speed (m/s) 35 35 35

Percent Blockage 0 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 109

pX, platoon unblocked

vC, conflicting volume 164 114 278 278 114 269 274 164

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 164 114 278 278 114 269 274 164

tC, single (s) 41 41 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 99 100 100 98 100 99

cM capacity (veh/h) 1412 1473 665 628 937 680 631 879

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 109 158 6 23

Volume Left 0 0 5 16

Volume Right 0 9 0 7

cSH 1412 1473 659 730

Volume to Capacity 0.00 0.00 0.01 0.03

Queue Length 95th (m) 0.0 0.0 0.2 0.7

Control Delay (s) 0.0 00 105 1041

Lane LOS B B

Approach Delay (s) 0.0 0.0 105 101

Approach LOS B B

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 20.0% ICU Level of Service A

Analysis Period (min) 15
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Lanes, Volumes, Timings

2027 Future Background AM

2: Brant St & Grahams Ln/Prospect St 08/11/2022
A ey ¢ ANt 2 M4

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

Lane Configurations % Ts % Ts LI 5 LI 5

Traffic Volume (vph) 31 9 15 59 8 76 24 894 58 83 917 80

Future Volume (vph) 31 9 15 59 8 76 24 894 58 83 917 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 30.0 00 200 00 150 00 200 0.0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (m) 60.0 40.0 10.0 30.0

Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 09 095

Ped Bike Factor 099 0.99 099 098 1.00 1.00 099 1.00

Frt 0.908 0.865 0.991 0.988

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1579 1483 0 1610 1470 0 1643 3149 0 1610 3140 0

Flt Permitted 0.697 0.740 0.228 0.244

Satd. Flow (perm) 1152 1483 0 1240 1470 0 392 3149 0 410 3140 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16 83 1 15

Link Speed (k/h) 40 40 50 50

Link Distance (m) 79.4 64.6 154.5 2941

Travel Time (s) 7.1 5.8 1.1 21.2

Confl. Peds. (#hr) 4 7 7 4 19 30 30 19

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 4% 0% 7% 2% 0% 0% 0% 3% 3% 2% 3% 3%

Adj. Flow (vph) 34 10 16 64 9 83 26 972 63 90 997 87

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 26 0 64 92 0 26 1035 0 90 1084 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane Yes Yes

Headway Factor 113 113 1143 113 1143 1143 113 113 113 1143 113 113

Turning Speed (k/h) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (m) 6.1 305 6.1 305 6.1 305 6.1 305

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings
2: Brant St & Grahams Ln/Prospect St

2027 Future Background AM

08/11/2022

A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 4 2 1 2
Permitted Phases 4 4 2 2
Detector Phase 4 4 4 4 2 2 1 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0
Minimum Split (s) 230 230 230 230 410 410 90 410
Total Split (s) 230 230 230 230 55.0  55.0 120  55.0
Total Split (%) 25.6% 25.6% 25.6% 25.6% 61.1% 61.1% 13.3% 61.1%
Maximum Green (s) 16.0 16.0 16.0 16.0 480 480 90 480
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 3.0 7.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None C-Min  C-Min None C-Min
Walk Time (s) 3.0 3.0 3.0 3.0 230 230 23.0
Flash Dont Walk (s) 130 13.0 130 13.0 1.0 1.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 10.7  10.7 10.7  10.7 61.7 617 699 617
Actuated g/C Ratio 012  0.12 012  0.12 069 0.69 0.78  0.69
v/c Ratio 025 0.14 044 037 010 048 022 0.50
Control Delay 392 217 453 143 8.3 7.7 43 106
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 392 217 453 143 8.3 7.7 43 106
LOS D C D B A A A B
Approach Delay 31.6 27.0 7.8 10.1
Approach LOS C C A B
Intersection Summary
Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 43 (48%), Referenced to phase 2:NBSB and 6:, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 10.7 Intersection LOS: B
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  2: Brant St & Grahams Ln/Prospect St

\'91 “‘@2 1_'!34
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Queues 2027 Future Background AM

2: Brant St & Grahams Ln/Prospect St 08/11/2022
R Y

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 34 26 64 92 26 1035 90 1084
v/c Ratio 025 014 044 037 010 048 022 050
Control Delay 392 217 453 143 8.3 7.7 43 106
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 392 217 453 143 8.3 7.7 43 106
Queue Length 50th (m) 515 16 106 14 1.3 351 28 500
Queue Length 95th (m) 13.5 83 214 139 md45 588 78 828
Internal Link Dist (m) 55.4 40.6 130.5 2701
Turn Bay Length (m) 30.0 20.0 15.0 20.0

Base Capacity (vph) 204 276 220 329 268 2161 445 2156
Starvation Cap Reductn 0 0 0 0 0 85 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 017 009 029 028 010 050 020 050

Intersection Summary
m  Volume for 95th percentile queue is metered by upstream signal.
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Lanes, Volumes, Timings

2027 Future Background AM

3: Brant St & Ghent Ave 08/11/2022
A ey ¢ ANt 2 M4

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

Lane Configurations iy ul s LI 5 LI 5

Traffic Volume (vph) 199 35 39 43 13 105 17 664 36 58 790 136

Future Volume (vph) 199 35 39 43 13 105 17 664 36 58 790 136

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 00 250 00 150 0.0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (m) 7.6 7.6 30.0 20.0

Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 09 095

Ped Bike Factor 0.98 1.00 1.00  1.00 098  0.99

Frt 0.850 0.912 0.992 0.978

Flt Protected 0.959 0.987 0.950 0.950

Satd. Flow (prot) 0 1755 1484 0 1642 0 1534 3211 0 1825 3228 0

Flt Permitted 0.641 0.804 0.234 0.334

Satd. Flow (perm) 0 1173 1460 0 1337 0 376 3211 0 631 3228 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 48 114 8 29

Link Speed (k/h) 40 40 50 50

Link Distance (m) 116.2 171.8 109.5 154.5

Travel Time (s) 10.5 15.5 7.9 1.1

Confl. Peds. (#hr) 5 5 15 31 31 15

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 5% 5% 10% 10% 0% 4% 19%  13% 0% 0% 10% 9%

Adj. Flow (vph) 216 38 42 47 14 114 18 722 39 63 859 148

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 254 42 0 175 0 18 761 0 63 1007 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane Yes

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 0.99

Turning Speed (k/h) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 2

Detector Template Left ~ Thru  Right Left  Thru Left ~ Thru Left  Thru

Leading Detector (m) 6.1 305 6.1 6.1 305 6.1 305 6.1 305

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

2027 Future Background AM

3: Brant St & Ghent Ave 08/11/2022
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 4 2 6
Permitted Phases 4 4 4 2 6
Detector Phase 4 4 4 4 4 2 2 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 380 380 380 380 380 340 340 340 340
Total Split (s) 410 410 410 410 410 490 490 490 490
Total Split (%) 456% 45.6% 45.6% 45.6% 45.6% 54.4% 54.4% 54.4% 54.4%
Maximum Green (s) 340 340 340 340 340 420 420 420 420
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None C-Min  C-Min C-Min  C-Min
Walk Time (s) 150 150 150 150 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 160 160 160 160 16.0 10.0  10.0 10.0  10.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 248 248 24.8 512 512 512 512
Actuated g/C Ratio 028 028 0.28 057 057 057 057
v/c Ratio 079  0.10 0.39 008 042 018  0.54
Control Delay 46.4 5.7 11.3 133 130 6.2 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.4 5.7 11.3 133 130 6.2 8.0
LOS D A B B B A A
Approach Delay 40.6 11.3 13.0 7.9
Approach LOS D B B A
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90
Offset: 63 (70%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 14.0

Intersection Capacity Utilization 71.1%
Analysis Period (min) 15

Splits and Phases:

3: Brant St & Ghent Ave

Intersection LOS: B
ICU Level of Service C

TEE R
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Queues

3: Brant St & Ghent Ave

2027 Future Background AM

08/11/2022

N At s
Lane Group EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 254 42 175 18 761 63 1007
v/c Ratio 079 010 039 008 042 018 054
Control Delay 46.4 57 113 133 130 6.2 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.4 57 113 133 130 6.2 8.0
Queue Length 50th (m) 40.3 0.0 8.0 13 364 23 182
Queue Length 95th (m) 58.9 55 207 59 616 m73 959
Internal Link Dist (m) 92.2 147.8 85.5 130.5
Turn Bay Length (m) 15.0 25.0 15.0

Base Capacity (vph) 443 581 576 213 1830 359 1848
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 057 007 030 008 042 018 054

Intersection Summary

m  Volume for 95th percentile queue is metered by upstream signal.
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Lanes, Volumes, Timings

2027 Future Background AM

4: Brant St & Fairview St 08/11/2022
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M ol N M il N M i’|r N M il
Traffic Volume (vph) 306 1012 234 116 321 138 186 657 258 208 692 137
Future Volume (vph) 306 1012 234 116 321 138 186 657 258 208 692 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 30.0 1000  30.0 00 250 200 400 0.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 0.0 80.0 70.0 30.0
Lane Util. Factor 1.00 09 100 100 09 100 100 09 100 100 095 1.00
Ped Bike Factor 098 1.00 0.99 096  0.99 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3614 1601 1807 3510 1570 1807 3510 1498 1789 3579 1420
Flt Permitted 0.431 0.138 0.249 0.182
Satd. Flow (perm) 781 3614 1571 262 3510 1570 469 3510 1438 341 3579 1361
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 253 193 192 153
Link Speed (k/h) 60 40 50 60
Link Distance (m) 121.4 138.6 2941 96.5
Travel Time (s) 7.3 12.5 21.2 5.8
Confl. Peds. (#hr) 5 5 22 21 21 22
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles (%) 6% 1% 2% 1% 4% 4% 1% 4% 9% 2% 2%  15%
Adj. Flow (vph) 333 1100 254 126 349 150 202 714 280 226 752 149
Shared Lane Traffic (%)
Lane Group Flow (vph) 333 1100 254 126 349 150 202 714 280 226 752 149
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.9 4.9 4.9 4.9
Two way Left Turn Lane Yes
Headway Factor 099 099 099 099 099 099 099 099 099 099 099 0.99
Turning Speed (k/h) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1
Detector Template Left ~ Thru  Right Left  Thru  Right Left ~ Thru  Right Left ~ Thru  Right
Leading Detector (m) 6.1 305 6.1 6.1 305 6.1 6.1 305 6.1 6.1 305 6.1
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 1.8 6.1 6.1 1.8 6.1 6.1 1.8 6.1 6.1 1.8 6.1
Detector 1 Type Cl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7 28.7 28.7
Detector 2 Size(m) 1.8 1.8 1.8 1.8
Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings 2027 Future Background AM

4: Brant St & Fairview St 08/11/2022
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 8.0 8.0 7.0 8.0 8.0
Minimum Split (s) 115 304 304 115 304 304 15 305 305 115 305 305
Total Split (s) 210 440 440 120 350 350 120 360 360 180 420 420
Total Split (%) 191% 40.0% 40.0% 10.9% 31.8% 31.8% 10.9% 327% 327% 164% 382% 38.2%
Maximum Green (s) 170 376 376 80 286 286 80 295 295 140 355 355
Yellow Time (s) 3.0 3.7 3.7 3.0 3.7 3.7 3.0 3.3 3.3 3.0 3.3 3.3
All-Red Time (s) 1.0 2.7 2.7 1.0 2.7 2.7 1.0 3.2 3.2 1.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.4 6.4 4.0 6.4 6.4 4.0 6.5 6.5 4.0 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 170 170 170 170 170 170 170 170
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 516 373 373 393 290 290 419 311 31.1 497 356 356
Actuated g/C Ratio 047 034 034 036 026 026 038 028 028 045 032 032
v/c Ratio 066 09 03 062 038 027 072 072 051 070 065 027
Control Delay 263 455 49 329 346 3.1 375 409 149 311 35.1 55
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 455 49 329 346 3.1 375 409 149 311 35.1 55
LOS C D A C C A D D B C D A
Approach Delay 35.6 26.7 34.3 30.4
Approach LOS D C C C
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 107 (97%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 85

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 32.8 Intersection LOS: C
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  4: Brant St & Fairview St

\'E TEE : ¥ o ——*4
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Queues

4: Brant St & Fairview St

2027 Future Background AM

08/11/2022

A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 333 1100 254 126 349 150 202 714 280 226 752 149
v/c Ratio 066 090 036 062 038 027 072 072 051 070 065 0.27
Control Delay 263 455 49 329 346 31 375 409 149 311 351 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 263 455 49 329 346 31 375 409 149 311 351 5.5
Queue Length 50th (m) 454 116.6 02 149 324 00 260 742 148 295 724 0.0
Queue Length 95th (m) 68.0 #1539 168 #292 457 76 #500 956 402 462 927 131
Internal Link Dist (m) 97.4 114.6 270.1 725

Turn Bay Length (m) 30.0 1000  30.0 25.0 200 400

Base Capacity (vph) 511 1246 707 208 931 558 279 998 546 340 1175 549
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 065 08 036 061 037 027 072 072 051 066 064 0.27

Intersection Summary

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

Queue shown is maximum after two cycles.

2027 Future Background AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report
Page 11



Lanes, Volumes, Timings

2027 Future Background PM

1: Private Access/Robinson St & Prospect Street 08/11/2022
A ey ¢ ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 9 161 2 0 212 13 8 1 1 16 0 6

Future Volume (vph) 9 161 2 0 212 13 8 1 1 16 0 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Ped Bike Factor

Frt 0.999 0.992 0.988 0.961

Flt Protected 0.997 0.961 0.966

Satd. Flow (prot) 0 1876 0 0 1868 0 0 1788 0 0 1748 0

Flt Permitted 0.997 0.961 0.966

Satd. Flow (perm) 0 1876 0 0 1868 0 0 1788 0 0 1748 0

Link Speed (k/h) 40 40 48 40

Link Distance (m) 441 71.0 49.3 133.9

Travel Time (s) 4.0 6.4 3.7 12.1

Confl. Peds. (#/hr) 9 5 5 9 1 1

Peak Hour Factor 092 092 092 092 092 092 09 092 092 092 092 092

Adj. Flow (vph) 10 175 2 0 230 14 9 1 1 17 0 7

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 187 0 0 244 0 0 11 0 0 24 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 0.0 0.0 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
Intersection Capacity Utilization 26.3%
Analysis Period (min) 15

ICU Level of Service A
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HCM Unsignalized Intersection Capacity Analysis

2027 Future Background PM

1: Private Access/Robinson St & Prospect Street 08/11/2022
A ey ¢ ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 9 161 2 0 212 13 8 1 1 16 0 6

Future Volume (Veh/h) 9 161 2 0 212 13 8 1 16 0 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Hourly flow rate (vph) 10 175 2 0 230 14 9 1 1 17 0 7

Pedestrians 1 5 9

Lane Width (m) 3.7 3.7 3.7

Walking Speed (m/s) 1.1 1.1 1.1

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 109

pX, platoon unblocked

vC, conflicting volume 253 182 446 454 181 444 448 247

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 253 182 446 454 181 444 448 247

tC, single (s) 41 41 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 98 100 100 97 100 99

cM capacity (veh/h) 1301 1386 507 491 857 510 495 784

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 187 244 1 24

Volume Left 10 0 9 17

Volume Right 2 14 1 7

cSH 1301 1386 525 568

Volume to Capacity 0.01 0.00 002 0.04

Queue Length 95th (m) 0.2 0.0 05 1.0

Control Delay (s) 05 00 120 116

Lane LOS A B B

Approach Delay (s) 05 0.0 12.0 11.6

Approach LOS B B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 26.3% ICU Level of Service A

Analysis Period (min) 15

2027 Future Background PM 3:00 pm 06/17/2022
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Lanes, Volumes, Timings

2027 Future Background PM

2: Brant St & Grahams Ln/Prospect St 08/11/2022
A ey ¢ ANt 2 M4

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

Lane Configurations % Ts % Ts LI 5 LI 5

Traffic Volume (vph) 113 18 39 118 11 165 14 1095 69 108 1073 55

Future Volume (vph) 113 18 39 118 1 165 14 1095 69 108 1073 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 30.0 00 200 00 150 00 200 0.0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (m) 60.0 40.0 10.0 30.0

Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 09 095

Ped Bike Factor 099 098 098 0.97 1.00 1.00 099 1.00

Frt 0.898 0.859 0.991 0.993

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1579 1517 0 1643 1371 0 1428 3214 0 1610 3218 0

Flt Permitted 0.552 0.717 0.166 0.156

Satd. Flow (perm) 908 1517 0 1215 1311 0 249 3214 0 263 3218 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 42 179 1 9

Link Speed (k/h) 40 64 50 50

Link Distance (m) 79.4 64.6 154.5 2941

Travel Time (s) 7.1 3.6 1.1 21.2

Confl. Peds. (#hr) 9 13 13 9 20 31 31 20

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 4% 0% 0% 0% 0% 6% 15% 1% 0% 2% 1% 4%

Adj. Flow (vph) 123 20 42 128 12 179 15 1190 75 117 1166 60

Shared Lane Traffic (%)

Lane Group Flow (vph) 123 62 0 128 191 0 15 1265 0 M7 1226 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane Yes Yes

Headway Factor 113 113 1143 113 1143 1143 113 113 113 1143 113 113

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left  Thru Left  Thru Left  Thru

Leading Detector (m) 6.1 305 6.1 305 6.1 305 6.1 305

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

2027 Future Background PM 3:00 pm 06/17/2022
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Lanes, Volumes, Timings
2: Brant St & Grahams Ln/Prospect St

2027 Future Background PM

08/11/2022

A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 4 2 1 2
Permitted Phases 4 4 2 2
Detector Phase 4 4 4 4 2 2 1 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0
Minimum Split (s) 230 230 230 230 410 410 90 410
Total Split (s) 230 230 230 230 55.0  55.0 120  55.0
Total Split (%) 25.6% 25.6% 25.6% 25.6% 61.1% 61.1% 13.3% 61.1%
Maximum Green (s) 16.0 16.0 16.0 16.0 480 480 90 480
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 3.0 7.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None C-Min  C-Min None C-Min
Walk Time (s) 3.0 3.0 3.0 3.0 230 230 23.0
Flash Dont Walk (s) 130 13.0 130 13.0 1.0 1.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 146 146 146 146 52.7 527 63.0 527
Actuated g/C Ratio 0.16  0.16 0.16  0.16 059  0.59 0.70  0.59
v/c Ratio 084 0.22 065 0.51 0.10  0.67 040  0.65
Control Delay 793 1741 512 118 7.7 107 8.1 15.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 793 1741 512 118 7.7 107 8.1 15.6
LOS E B D B A B A B
Approach Delay 58.5 27.6 10.6 15.0
Approach LOS E C B B
Intersection Summary
Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 85 (94%), Referenced to phase 2:NBSB and 6:, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 17.1 Intersection LOS: B
Intersection Capacity Utilization 84.9% ICU Level of Service E
Analysis Period (min) 15
Splits and Phases:  2: Brant St & Grahams Ln/Prospect St
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Queues 2027 Future Background PM

2: Brant St & Grahams Ln/Prospect St 08/11/2022
R Y

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 123 62 128 191 15 1265 1M7 1226
v/c Ratio 084 022 065 051 010 067 040 065
Control Delay 793 171 512 1138 7.7 107 81 156
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 793 171 512 118 7.7 107 81 156
Queue Length 50th (m) 20.4 29 206 1.8 08 376 53 752
Queue Length 95th (m) #484 134 #399 198 m14 441 100 1025
Internal Link Dist (m) 55.4 40.6 130.5 2701
Turn Bay Length (m) 30.0 20.0 15.0 20.0

Base Capacity (vph) 161 304 216 390 145 1887 321 1889
Starvation Cap Reductn 0 0 0 0 0 1 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 076 020 059 049 010 067 036 065

Intersection Summary

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

m  Volume for 95th percentile queue is metered by upstream signal.
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Lanes, Volumes, Timings

2027 Future Background PM

3: Brant St & Ghent Ave 08/11/2022
A ey ¢ ANt 2 M4

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

Lane Configurations iy ul s LI 5 LI 5

Traffic Volume (vph) 190 33 30 40 65 93 32 894 43 113 837 251

Future Volume (vph) 190 33 30 40 65 93 32 894 43 113 837 251

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 00 250 00 150 0.0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (m) 7.6 7.6 30.0 20.0

Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 09 095

Ped Bike Factor 1.00 0.98 0.99 1.00 1.00 1.00  0.99

Frt 0.850 0.937 0.993 0.965

Flt Protected 0.959 0.990 0.950 0.950

Satd. Flow (prot) 0 1743 1512 0 1734 0 1825 3421 0 1659 3282 0

Flt Permitted 0.585 0.883 0.175 0.228

Satd. Flow (perm) 0 1062 1481 0 1545 0 335 3421 0 396 3282 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 48 57 7 58

Link Speed (k/h) 40 40 50 50

Link Distance (m) 116.2 171.8 109.5 154.5

Travel Time (s) 10.5 15.5 7.9 1.1

Confl. Peds. (#hr) 3 10 10 3 20 15 15 20

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 6% 4% 8% 0% 2% 3% 0% 6% 0% 10% 6% 6%

Adj. Flow (vph) 207 36 33 43 7 101 35 972 47 123 910 273

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 243 33 0 215 0 35 1019 0 123 1183 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane Yes

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 0.99

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 1 2 1 2 1 2

Detector Template Left ~ Thru  Right Left  Thru Left ~ Thru Left  Thru

Leading Detector (m) 6.1 305 6.1 6.1 305 6.1 305 6.1 305

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex Cl+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

2027 Future Background PM

3: Brant St & Ghent Ave 08/11/2022
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 4 2 6
Permitted Phases 4 4 4 2 6
Detector Phase 4 4 4 4 4 2 2 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 380 380 380 380 380 340 340 340 340
Total Split (s) 410 410 410 410 410 490 490 490 490
Total Split (%) 456% 45.6% 45.6% 45.6% 45.6% 54.4% 54.4% 54.4% 54.4%
Maximum Green (s) 340 340 340 340 340 420 420 420 420
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None C-Min  C-Min C-Min  C-Min
Walk Time (s) 150 150 150 150 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 160 160 160 160 16.0 10.0  10.0 10.0  10.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 25.1 25.1 25.1 509 509 509 509
Actuated g/C Ratio 028 028 0.28 057 057 057 057
v/c Ratio 082 0.07 0.46 019 053 055  0.63
Control Delay 51.0 3.9 20.9 159 146 18.9 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 51.0 3.9 20.9 159 146 18.9 9.1
LOS D A C B B B A
Approach Delay 454 20.9 14.7 10.0
Approach LOS D C B A
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90
Offset: 88 (98%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 16.0

Intersection Capacity Utilization 90.5%
Analysis Period (min) 15

Splits and Phases:

3: Brant St & Ghent Ave

Intersection LOS: B
ICU Level of Service E
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Queues
3: Brant St & Ghent Ave

2027 Future Background PM

08/11/2022

- > T8 S

|

Lane Group EBT EBR WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 243 33 215 35 1019 123 1183
v/c Ratio 082 007 046 019 053 055 0.63
Control Delay 51.0 39 209 159 146 189 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 51.0 39 209 159 146 189 9.1
Queue Length 50th (m) 38.8 00 217 28 5441 6.0 277
Queue Length 95th (m) 58.8 39 39 104 875 m#160 382
Internal Link Dist (m) 92.2 147.8 85.5 130.5
Turn Bay Length (m) 15.0 25.0 15.0

Base Capacity (vph) 401 589 619 189 1936 223 1880
Starvation Cap Reductn 0 0 0 0 0 0 69
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 061 006 035 019 053 055 0.65

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.
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Lanes, Volumes, Timings

2027 Future Background PM

4: Brant St & Fairview St 08/11/2022
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b » il N M il N M il N M il
Traffic Volume (vph) 193 746 263 207 1387 393 310 800 183 212 692 393
Future Volume (vph) 193 746 263 207 1387 393 310 800 183 212 692 393
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 30.0 1000  30.0 00 250 200 400 0.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 0.0 80.0 70.0 30.0
Lane Util. Factor 1.00 09 100 100 09 100 100 09 100 100 095 1.00
Ped Bike Factor 097 1.00 098  0.99 0.92 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1807 3579 1601 1738 3614 1617 1789 3614 1633 1789 3579 1570
Flt Permitted 0.106 0.153 0.123 0.136
Satd. Flow (perm) 202 3579 1558 279 3614 1590 230 3614 1505 256 3579 1514
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 286 275 140 179
Link Speed (k/h) 60 60 50 60
Link Distance (m) 121.4 138.6 2941 96.5
Travel Time (s) 7.3 8.3 21.2 5.8
Confl. Peds. (#hr) 3 10 10 3 16 45 45 16
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles (%) 1% 2% 2% 5% 1% 1% 2% 1% 0% 2% 2% 4%
Adj. Flow (vph) 210 811 286 225 1508 427 337 870 199 230 752 427
Shared Lane Traffic (%)
Lane Group Flow (vph) 210 811 286 225 1508 427 337 870 199 230 752 427
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.9 4.9 4.9 4.9
Two way Left Turn Lane Yes
Headway Factor 099 099 099 099 099 099 099 099 099 099 099 0.99
Turning Speed (k/h) 24 14 24 14 24 14 24 14
Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1
Detector Template Left ~ Thru  Right Left  Thru  Right Left ~ Thru  Right Left ~ Thru  Right
Leading Detector (m) 6.1 305 6.1 6.1 305 6.1 6.1 305 6.1 6.1 305 6.1
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 1.8 6.1 6.1 1.8 6.1 6.1 1.8 6.1 6.1 1.8 6.1
Detector 1 Type Cl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CIl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7 28.7 28.7
Detector 2 Size(m) 1.8 1.8 1.8 1.8
Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings 2027 Future Background PM

4: Brant St & Fairview St 08/11/2022
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 8.0 8.0 7.0 8.0 8.0
Minimum Split (s) 115 304 304 115 304 304 15 305 305 115 305 305
Total Split (s) 13.0 420 420 200 490 490 220 360 360 220 36.0 36.0
Total Split (%) 10.8% 35.0% 35.0% 16.7% 40.8% 40.8% 18.3% 30.0% 30.0% 18.3% 30.0% 30.0%
Maximum Green (s) 90 356 3b6 160 426 426 180 295 295 180 295 295
Yellow Time (s) 3.0 3.7 3.7 3.0 3.7 3.7 3.0 3.3 3.3 3.0 3.3 3.3
All-Red Time (s) 1.0 2.7 2.7 1.0 2.7 2.7 1.0 3.2 3.2 1.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 -4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.4 6.4 4.0 24 6.4 4.0 6.5 6.5 4.0 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 170 170 170 170 170 170 170 170
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 490 376 376 574 466 426 520 324 324 474 295 295
Actuated g/C Ratio 0.41 0.31 0.31 048 039 03 043 027 027 039 025 025
v/c Ratio 104 072 042 074 107 058 1.01 089 039 078 086 0.84
Control Delay 1030 415 57 33 86 139 861 55.1 147 451 54.1 40.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 103.0 415 57 33 86 139 861 55.1 147 451 54.1 40.9
LOS F D A D F B F E B D D D
Approach Delay 43.5 64.1 56.8 48.6
Approach LOS D E E D
Intersection Summary
Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 89 (74%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 105

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.07

Intersection Signal Delay: 54.7 Intersection LOS: D
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:  4: Brant St & Fairview St

2027 Future Background PM 3:00 pm 06/17/2022 Synchro 11 Light Report
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Queues

4: Brant St & Fairview St

2027 Future Background PM

08/11/2022

A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 210 811 286 225 1508 427 337 870 199 230 752 427
v/c Ratio 104 072 042 074 107 058 101 08 039 078 08 084
Control Delay 103.0 415 57 353 86 139 861 551 147 451 541 409
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 103.0 415 57 353 826 139 861 551 147 451 541 409
Queue Length 50th (m) ~37.0  90.1 00 306 ~2079 266 ~650 1050 107 346 893 585
Queue Length 95th (m) #36.2 1144 192 521 #2502 587 #1262 #149.0 317 60.8 #1184 #1124
Internal Link Dist (m) 97.4 114.6 270.1 725

Turn Bay Length (m) 30.0 1000  30.0 25.0 200 400

Base Capacity (vph) 202 1120 684 329 1403 ™ 333 975 508 336 879 507
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 104 072 042 068 107 058 101 08 039 068 08 084

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.

2027 Future Background PM 3:00 pm 06/17/2022
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Camarro Developments Inc. Transportation Impact Study
795 Brant Street, City of Burlington September 2022

APPENDIX H

TTS Data

C.F. Crozier & Associates Inc.
Project No. 2321-6440



Notes:

1. Directions determined based on centroid in
2. 'Internal’ refers to local trips made within the home planning district(s), while 'External’ refers to trips made to areas outside of the home planning district(s).

of

TTS Directional Distribution Summary:

districts.

3. 'I' refers to local trips made within the subject TAZ that do not have a cardinal direction assigned to them. These trips are excluded from the analysis.

Tiqls Direction Internal External Total
Period NW N NE E SE sw w NW N NE SE swW

AM. |Inbound 330 156 0 62 212 27 0 52 0 0 0 0 24 0 0 0 12 875
Trips Outbound 330 12 67 90 67 123 0 0 66 0 0 0 93 0 0 191 0 1039
pm. |inbound 1904 488 189 1058 1398 386 0 100 116 182 49 574 1914 0 0 381 577 9316
Outbound 1904 255 860 464 628 325 0 0 698 532 107 683 605 0 0 1407 612 9080
AM. |Inbound 38% 18% 0% 7% 24% 3% 0% 6% 0% 0% 0% 0% 3% 0% 0% 0% 1% 100%
Outbound 32% 1% 6% 9% 6% 12% 0% 0% 6% 0% 0% 0% 9% 0% 0% 18% 0% 100%
pm. |inbound 20% 5% 2% 11% 15% 4% 0% 1% 1% 2% 1% 6% 21% 0% 0% 4% 6% 100%
Outbound 21% 3% 9% 5% 7% 4% 0% 0% 8% 6% 1% 8% 7% 0% 0% 16% 7% 100%




Camarro Developments Inc. Transportation Impact Study
795 Brant Street, City of Burlington September 2022

APPENDIX |

Detailed Capacity Analysis — 2027 Future Total

C.F. Crozier & Associates Inc.
Project No. 2321-6440



Lanes, Volumes, Timings

2027 Future Total AM

1: Private Access/Robinson St & Prospect Street 08/14/2022
A ey ¢ ANt M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 1 109 0 0 151 8 5 1 0 15 0 6

Future Volume (vph) 1 109 0 0 151 8 5 1 0 15 0 6

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Ped Bike Factor

Frt 0.993 0.959

FIt Protected 0.960 0.966

Satd. Flow (prot) 0 1883 0 0 1870 0 0 1808 0 0 1745 0

Flt Permitted 0.960 0.966

Satd. Flow (perm) 0 1883 0 0 1870 0 0 1808 0 0 1745 0

Link Speed (k/h) 30 40 30 40

Link Distance (m) 44 1 71.0 49.3 133.9

Travel Time (s) 5.3 6.4 5.9 12.1

Confl. Peds. (#/hr) 6 5 5 6 4 4

Peak Hour Factor 092 09 092 092 092 092 092 092 09 092 092 092

Adj. Flow (vph) 1 118 0 0 164 9 5 1 0 16 0 7

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 119 0 0 173 0 0 6 0 0 23 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 0.0 0.0 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 49 49 49 4.9

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 15 9 15 9 15 9 15 9

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
Intersection Capacity Utilization 20.6%

Analysis Period (min) 15

ICU Level of Service A

2027 Future Total AM 6:00 am 06/17/2022 Baseline

Synchro 11 Light Report
Page 1



HCM Unsignalized Intersection Capacity Analysis
1: Private Access/Robinson St & Prospect Street

2027 Future Total AM

08/14/2022

A ey ¢ ANt M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi Y Fi Y Fi Y Fi Y
Traffic Volume (veh/h) 1 109 0 0 151 8 5 1 0 15 0 6
Future Volume (Veh/h) 1 109 0 0 151 8 5 1 0 15 0 6
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 092 09 09 09 09 09 09 09 09 092 092 092
Hourly flow rate (vph) 1 118 0 0 164 9 5 1 0 16 0 7
Pedestrians 4 5 6
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 3.5 815 35
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 109
pX, platoon unblocked
vC, conflicting volume 179 123 304 304 123 295 300 178
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 179 123 304 304 123 295 300 178
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 22 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 99 100 100 98 100 99
cM capacity (veh/h) 1394 1462 639 607 927 653 610 862
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 119 173 6 23
Volume Left 1 0 5 16
Volume Right 0 9 0 7
cSH 1394 1462 633 705
Volume to Capacity 0.00 0.00 0.01 0.03
Queue Length 95th (m) 0.0 0.0 0.2 0.8
Control Delay (s) 0.1 0.0 10.7 10.3
Lane LOS A B B
Approach Delay (s) 0.1 0.0 10.7 10.3
Approach LOS B B
Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 20.6% ICU Level of Service A
Analysis Period (min) 15

2027 Future Total AM 6:00 am 06/17/2022 Baseline
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Lanes, Volumes, Timings

2027 Future Total AM

2: Brant St & Grahams Ln/Prospect St 08/14/2022
A ey ¢ ANt M4

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

Lane Configurations % ' % ' L L

Traffic Volume (vph) 31 10 15 71 14 114 24 894 63 98 917 80

Future Volume (vph) 31 10 15 71 14 114 24 894 63 98 917 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 30.0 00 200 00 150 0.0 200 0.0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (m) 60.0 40.0 10.0 30.0

Lane Util. Factor 1.00 1.00 1.00 1.00 100 1.00 1.00 09 09 100 09 095

Ped Bike Factor 099  0.99 099 098 1.00  1.00 099 1.00

Frt 0.911 0.866 0.990 0.988

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1579 1491 0 1610 1472 0 1643 3145 0 1610 3140 0

FIt Permitted 0.668 0.740 0.222 0.236

Satd. Flow (perm) 1104 1491 0 1240 1472 0 382 3145 0 397 3140 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16 124 12 15

Link Speed (k/h) 40 40 50 50

Link Distance (m) 79.4 64.6 154.5 2941

Travel Time (s) 7.1 5.8 1.1 21.2

Confl. Peds. (#hr) 4 7 7 4 19 30 30 19

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 4% 0% 7% 2% 0% 0% 0% 3% 3% 2% 3% 3%

Adj. Flow (vph) 34 11 16 77 15 124 26 972 68 107 997 87

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 27 0 77 139 0 26 1040 0 107 1084 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 49 49 49 4.9

Two way Left Turn Lane Yes Yes

Headway Factor 113 113 113 113 113 113 113 113 113 113 113 113

Turning Speed (k/h) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left ~ Thru Left ~ Thru Left ~ Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

2027 Future Total AM 6:00 am 06/17/2022 Baseline
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Lanes, Volumes, Timings

2027 Future Total AM

2: Brant St & Grahams Ln/Prospect St 08/14/2022
A ey ¢ ANt M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 4 2 1 2
Permitted Phases 4 4 2 2
Detector Phase 4 4 4 4 2 2 1 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0
Minimum Split (s) 23.0 230 230 230 410 410 9.0 410
Total Split (s) 23.0 230 230 230 55.0 550 120  55.0
Total Split (%) 25.6% 25.6% 25.6% 25.6% 61.1% 61.1% 13.3% 61.1%
Maximum Green (s) 16.0 16.0 16.0 16.0 480  48.0 90 480
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 3.0 7.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None C-Min  C-Min None C-Min
Walk Time (s) 3.0 3.0 3.0 3.0 230 230 23.0
Flash Dont Walk (s) 13.0 130 13.0 130 1.0 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 113 113 113 13 56.3  56.3 66.3  56.3
Actuated g/C Ratio 013 013 013 013 063 0.63 074 0.3
v/c Ratio 025 013 049 047 0.11 0.53 028 055
Control Delay 385 214 46.8 144 9.1 8.8 5.1 12.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 385 214 46.8 144 9.1 8.8 5.1 12.0
LOS D C D B A A A B
Approach Delay 30.9 25.8 8.8 11.4
Approach LOS C C A B
Intersection Summary
Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 43 (48%), Referenced to phase 2:NBSB and 6:, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 12.0 Intersection LOS: B
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15
Splits and Phases:  2: Brant St & Grahams Ln/Prospect St

\';211 “‘@2 1_':34
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Queues

2: Brant St & Grahams Ln/Prospect St

2027 Future Total AM

08/14/2022

Y
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 34 27 77 139 26 1040 107 1084
v/c Ratio 025 013 049 047 0411 053 028 055
Control Delay 385 214 468 1441 9.1 8.8 5.1 12.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 385 214 468 1441 9.1 8.8 5.1 12.0
Queue Length 50th (m) 54 1.7 127 24 1.3 357 36 521
Queue Length 95th (m) 13.4 85 247 174 m45 610 93 855
Internal Link Dist (m) 55.4 40.6 130.5 270.1
Turn Bay Length (m) 30.0 20.0 15.0 20.0

Base Capacity (vph) 196 278 220 363 239 1973 419 1971
Starvation Cap Reductn 0 0 0 0 0 76 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 017 010 035 038 011 055 026 055

Intersection Summary

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

2027 Future Total AM 6:00 am 06/17/2022 Baseline
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Lanes, Volumes, Timings

2027 Future Total AM

3: Brant St & Ghent Ave 08/14/2022
A ey ¢ ANt M4

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

Lane Configurations | [l i Y L L

Traffic Volume (vph) 200 35 39 43 13 106 17 669 36 59 801 136

Future Volume (vph) 200 35 39 43 13 106 17 669 36 59 801 136

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 00 250 00 150 0.0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (m) 7.6 7.6 30.0 20.0

Lane Util. Factor 1.00 1.00 1.00 1.00 100 1.00 1.00 09 09 100 09 095

Ped Bike Factor 0.98 1.00 1.00  1.00 098 099

Frt 0.850 0.912 0.992 0.978

Flt Protected 0.959 0.987 0.950 0.950

Satd. Flow (prot) 0 1755 1484 0 1642 0 1534 3211 0 1825 3228 0

FIt Permitted 0.640 0.805 0.229 0.331

Satd. Flow (perm) 0 1171 1460 0 1339 0 368 3211 0 626 3228 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 48 115 8 29

Link Speed (k/h) 40 40 50 50

Link Distance (m) 116.2 171.8 109.5 154.5

Travel Time (s) 10.5 15.5 7.9 11.1

Confl. Peds. (#hr) 5 5 15 31 31 15

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 5% 5% 10%  10% 0% 4%  19%  13% 0% 0%  10% 9%

Adj. Flow (vph) 217 38 42 47 14 115 18 727 39 64 871 148

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 255 42 0 176 0 18 766 0 64 1019 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 49 49 49 4.9

Two way Left Turn Lane Yes

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 15 9 15 9 15 9 15 9

Number of Detectors 1 2 1 1 2 1 2 1 2

Detector Template Left  Thru Right Left ~ Thru Left ~ Thru Left ~ Thru

Leading Detector (m) 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex CIl+Ex Cl+Ex CH+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

2027 Future Total AM

3: Brant St & Ghent Ave 08/14/2022
A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 4 2 6
Permitted Phases 4 4 4 2 6
Detector Phase 4 4 4 4 4 2 2 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 380 380 380 380 380 340 340 340 340
Total Split (s) 410 410 410 410 410 49.0 490 490 490
Total Split (%) 45.6% 45.6% 45.6% 45.6% 45.6% 54.4% 54.4% 54.4% 54.4%
Maximum Green (s) 340 340 340 340 340 420 420 420 420
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None C-Min  C-Min C-Min  C-Min
Walk Time (s) 150 150 150 150 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 16.0 160 16.0 16.0 16.0 10.0  10.0 10.0  10.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 249 249 24.9 51.1 51.1 51.1 51.1
Actuated g/C Ratio 028 0.28 0.28 057 057 057 057
v/c Ratio 079  0.10 0.39 009 042 018 055
Control Delay 46.5 5.7 11.2 134 131 6.3 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.5 5.7 11.2 134 131 6.3 7.8
LOS D A B B B A A
Approach Delay 40.7 11.2 13.1 7.7
Approach LOS D B B A
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 63 (70%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 14.0

Intersection Capacity Utilization 71.4%
Analysis Period (min) 15

Splits and Phases:

3: Brant St & Ghent Ave

Intersection LOS: B
ICU Level of Service C

TGE R
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Queues 2027 Future Total AM

3: Brant St & Ghent Ave 08/14/2022
N At s

Lane Group EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 255 42 176 18 766 64 1019
v/c Ratio 079 010 039 009 042 018 055
Control Delay 46.5 57 112 134 131 6.3 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.5 57 112 134 131 6.3 7.8
Queue Length 50th (m) 40.4 0.0 79 1.3 367 25 192
Queue Length 95th (m) 59.1 55  20.7 59 622 mbs8 914
Internal Link Dist (m) 92.2 147.8 85.5 130.5
Turn Bay Length (m) 15.0 25.0 15.0

Base Capacity (vph) 442 581 577 209 1827 355 1846
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 058 007 031 009 042 018 0.55

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

2027 Future Total AM 6:00 am 06/17/2022 Baseline Synchro 11 Light Report
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Lanes, Volumes, Timings
4: Brant St & Fairview St

2027 Future Total AM

08/14/2022

A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b T s i b T & i b T s i o I s i
Traffic Volume (vph) 306 1012 238 118 321 138 192 687 261 208 702 137
Future Volume (vph) 306 1012 238 118 321 138 192 687 261 208 702 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 30.0 100.0 300 0.0 250 200 400 0.0
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (m) 7.5 80.0 70.0 30.0
Lane Util. Factor 1.00 09 1.00 100 09 100 100 09 1.00 1.00 095 1.00
Ped Bike Factor 098 1.00 0.99 096 099 0.96
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1722 3614 1601 1807 3510 1570 1807 3510 1498 1789 3579 1420
FIt Permitted 0.431 0.137 0.242 0.161
Satd. Flow (perm) 781 3614 1571 260 3510 1570 456 3510 1438 301 3579 1361
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 251 193 192 153
Link Speed (k/h) 60 40 50 60
Link Distance (m) 1214 138.6 2941 96.5
Travel Time (s) 7.3 12.5 21.2 5.8
Confl. Peds. (#hr) 5 5 22 21 21 22
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Heavy Vehicles (%) 6% 1% 2% 1% 4% 4% 1% 4% 9% 2% 2%  15%
Adj. Flow (vph) 333 1100 259 128 349 150 209 747 284 226 763 149
Shared Lane Traffic (%)
Lane Group Flow (vph) 333 1100 259 128 349 150 209 747 284 226 763 149
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(m) 3.7 3.7 3.7 3.7
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 49 49 49 4.9
Two way Left Turn Lane Yes
Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099
Turning Speed (k/h) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1
Detector Template Left  Thru Right Left  Thru Right Left  Thru Right Left  Thru Right
Leading Detector (m) 6.1 30.5 6.1 6.1 30.5 6.1 6.1 30.5 6.1 6.1 30.5 6.1
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 6.1 1.8 6.1 6.1 1.8 6.1 6.1 1.8 6.1 6.1 1.8 6.1
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex Cl+Ex Cl+Ex CIl+Ex Cl+Ex Cl+Ex CI+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(m) 28.7 28.7 28.7 28.7
Detector 2 Size(m) 1.8 1.8 1.8 1.8
Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0

2027 Future Total AM 6:00 am 06/17/2022 Baseline
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Lanes, Volumes, Timings 2027 Future Total AM

4: Brant St & Fairview St 08/14/2022
A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 8.0 8.0 7.0 8.0 8.0
Minimum Split (s) 115 304 304 115 304 304 115 305 305 115 305 305
Total Split (s) 210 440 440 120 350 350 120 360 360 180 420 420
Total Split (%) 19.1% 40.0% 40.0% 10.9% 31.8% 31.8% 10.9% 327% 327% 164% 382% 38.2%
Maximum Green (s) 170 376 376 80 286 286 80 295 295 140 355 355
Yellow Time (s) 3.0 3.7 3.7 3.0 3.7 3.7 3.0 3.3 3.3 3.0 3.3 3.3
All-Red Time (s) 1.0 2.7 2.7 1.0 2.7 2.7 1.0 3.2 3.2 1.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.4 6.4 4.0 6.4 6.4 4.0 6.5 6.5 4.0 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None C-Min C-Min  None C-Min C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 170 170 170 170 170 17.0 170 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 516 373 373 394 291 29.1 418 310 310 496 356 356
Actuated g/C Ratio 047 034 034 036 026 026 0338 028 028 045 032 032
v/c Ratio 066 09 037 063 038 027 076 076 052 073 066 027
Control Delay 26.3 455 53 338 346 3.1 40.7 423 153 341 35.4 B.5)
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 455 53 338 346 3.1 40.7 423 153 341 35.4 5.5
LOS C D A C C A D D B C D A
Approach Delay 35.6 26.9 35.8 31.2
Approach LOS D C D C
Intersection Summary
Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 107 (97%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 85

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 33.4 Intersection LOS: C
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  4: Brant St & Fairview St

\':3 Tﬁz R ¥ o =—*g4

1
5
iz
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Queues

2027 Future Total AM

4: Brant St & Fairview St 08/14/2022
A ey ¢ ANt M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 333 1100 259 128 349 150 209 747 284 226 763 149
v/c Ratio 066 09 037 063 038 027 076 076 052 073 066 0.27
Control Delay 263 455 53 338 346 31 407 423 153 341 354 5.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.3 455 53 338 346 31 407 423 153 341 354 5.5
Queue Length 50th (m) 454 116.6 1.1 151 324 00 269 785 155 295 737 0.0
Queue Length 95th (m) 68.0 #1539 179 #315 457 76 #547 1008 417 #500 944 131
Internal Link Dist (m) 97.4 114.6 270.1 725

Turn Bay Length (m) 30.0 100.0  30.0 25.0 200 400

Base Capacity (vph) 511 1242 704 207 927 557 275 991 544 327 1167 546
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 065 089 037 062 038 027 076 075 052 069 065 0.27

Intersection Summary

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

Queue shown is maximum after two cycles.

2027 Future Total AM 6:00 am 06/17/2022 Baseline
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Lanes, Volumes, Timings

2027 Future Total AM

5: Site Access & Prospect St 08/14/2022
- Y ¢ TN,

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations ' < i

Traffic Volume (vph) 150 20 14 148 55 9

Future Volume (vph) 150 20 14 148 55 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 100 100 100 1.00 1.00

Frt 0.984 0.981

Flt Protected 0.996 0.959

Satd. Flow (prot) 1853 0 0 1876 1772 0

Flt Permitted 0.996 0.959

Satd. Flow (perm) 1853 0 0 1876 1772 0

Link Speed (k/h) 40 40 30

Link Distance (m) 64.6 441 48.8

Travel Time (s) 5.8 4.0 5.9

Peak Hour Factor 092 092 092 092 092 092

Adj. Flow (vph) 163 22 15 161 60 10

Shared Lane Traffic (%)

Lane Group Flow (vph) 185 0 0 176 70 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(m) 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 49 49 1.6

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099

Turning Speed (k/h) 9 15 15 9

Sign Control Free Free  Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 29.7%

Analysis Period (min) 15

ICU Level of Service A

2027 Future Total AM 6:00 am 06/17/2022 Baseline
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HCM Unsignalized Intersection Capacity Analysis

2027 Future Total AM

5: Site Access & Prospect St 08/14/2022
— N ¢ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ' < i

Traffic Volume (veh/h) 150 20 14 148 55 9

Future Volume (Veh/h) 150 20 14 148 55 9

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 163 22 15 161 60 10

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 65

pX, platoon unblocked 0.99 099 0.9

vC, conflicting volume 185 365 174

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 177 358 166

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 90 99

cM capacity (veh/h) 1391 630 873

Direction, Lane # EB1 WB1 NB1

Volume Total 185 176 70

Volume Left 0 15 60

Volume Right 22 0 10

cSH 1700 1391 656

Volume to Capacity 0.11 0.01 0.11

Queue Length 95th (m) 0.0 0.2 2.7

Control Delay (s) 0.0 0.7 1.1

Lane LOS A B

Approach Delay (s) 0.0 0.7 11.1

Approach LOS B

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 29.7% ICU Level of Service A

Analysis Period (min) 15

2027 Future Total AM 6:00 am 06/17/2022 Baseline
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Lanes, Volumes, Timings 2027 Future Total PM

1: Private Access/Robinson St & Prospect Street 08/14/2022
A ey ¢ ANt M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 10 167 2 0 230 13 8 1 1 16 0 7

Future Volume (vph) 10 167 2 0 230 13 8 1 1 16 0 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Ped Bike Factor

Frt 0.999 0.993 0.988 0.957

Flt Protected 0.997 0.961 0.967

Satd. Flow (prot) 0 1876 0 0 1870 0 0 1788 0 0 1743 0

Flt Permitted 0.997 0.961 0.967

Satd. Flow (perm) 0 1876 0 0 1870 0 0 1788 0 0 1743 0

Link Speed (k/h) 40 40 48 40

Link Distance (m) 44 1 71.0 49.3 133.9

Travel Time (s) 4.0 6.4 3.7 12.1

Confl. Peds. (#/hr) 9 5 5 9 1 1

Peak Hour Factor 092 09 092 092 092 092 092 092 09 092 092 092

Adj. Flow (vph) 11 182 2 0 250 14 9 1 1 17 0 8

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 195 0 0 264 0 0 1 0 0 25 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 0.0 0.0 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 49 49 49 4.9

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Sign Control Free Free Stop Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 27.4% ICU Level of Service A

Analysis Period (min) 15

2027 Future Total PM 3:00 pm 06/17/2022 Synchro 11 Light Report
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HCM Unsignalized Intersection Capacity Analysis

2027 Future Total PM

1: Private Access/Robinson St & Prospect Street 08/14/2022
A ey ¢ ANt M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 10 167 2 0 230 13 8 1 1 16 0 7

Future Volume (Veh/h) 10 167 2 0 230 13 8 1 1 16 0 7

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 09 09 09 09 09 09 09 09 092 092 092

Hourly flow rate (vph) 11 182 2 0 250 14 9 1 1 17 0 8

Pedestrians 1 5 9

Lane Width (m) 3.7 3.7 3.7

Walking Speed (m/s) 1.1 1.1 1.1

Percent Blockage 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 109

pX, platoon unblocked

vC, conflicting volume 273 189 476 483 188 472 477 267

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 273 189 476 483 188 472 477 267

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 22 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 98 100 100 97 100 99

cM capacity (veh/h) 1279 1378 483 473 850 488 476 764

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 195 264 11 25

Volume Left 11 0 9 17

Volume Right 2 14 1 8

cSH 1279 1378 501 552

Volume to Capacity 0.01 0.00 0.02 0.05

Queue Length 95th (m) 0.2 0.0 0.5 1.1

Control Delay (s) 0.5 0.0 12.3 11.8

Lane LOS A B B

Approach Delay (s) 0.5 0.0 12.3 11.8

Approach LOS B B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 27.4% ICU Level of Service A

Analysis Period (min) 15

2027 Future Total PM 3:00 pm 06/17/2022
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Lanes, Volumes, Timings

2027 Future Total PM

2: Brant St & Grahams Ln/Prospect St 08/14/2022
A ey ¢ ANt M4

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

Lane Configurations % ' % ' L L

Traffic Volume (vph) 113 25 39 121 21 199 14 1095 74 145 1073 55

Future Volume (vph) 113 25 39 121 21 199 14 1095 74 145 1073 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 30.0 00 200 00 150 0.0 200 0.0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (m) 60.0 40.0 10.0 30.0

Lane Util. Factor 1.00 1.00 1.00 1.00 100 1.00 1.00 09 09 100 09 095

Ped Bike Factor 099 098 098 098 1.00  1.00 099 1.00

Frt 0.909 0.864 0.991 0.993

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1579 1540 0 1643 1383 0 1428 3213 0 1610 3218 0

FIt Permitted 0.448 0.712 0.154 0.141

Satd. Flow (perm) 738 1540 0 1207 1383 0 231 3213 0 238 3218 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 42 211 12 9

Link Speed (k/h) 40 64 50 50

Link Distance (m) 79.4 64.6 154.5 2941

Travel Time (s) 7.1 3.6 1.1 21.2

Confl. Peds. (#hr) 9 13 13 9 20 31 31 20

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 4% 0% 0% 0% 0% 6% 15% 1% 0% 2% 1% 4%

Adj. Flow (vph) 123 27 42 132 23 216 15 1190 80 158 1166 60

Shared Lane Traffic (%)

Lane Group Flow (vph) 123 69 0 132 239 0 15 1270 0 158 1226 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 49 49 49 4.9

Two way Left Turn Lane Yes Yes

Headway Factor 113 113 113 113 113 113 113 113 113 113 113 113

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left  Thru Left ~ Thru Left ~ Thru Left ~ Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex CI+Ex CH+Ex CI+Ex CH+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

2027 Future Total PM 3:00 pm 06/17/2022
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Lanes, Volumes, Timings

2: Brant St & Grahams Ln/Prospect St

2027 Future Total PM

08/14/2022

A ey ¢ ANt M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 4 2 1 2
Permitted Phases 4 4 2 2
Detector Phase 4 4 4 4 2 2 1 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0
Minimum Split (s) 23.0 230 230 230 410 410 9.0 410
Total Split (s) 23.0 230 230 230 55.0 550 120  55.0
Total Split (%) 25.6% 25.6% 25.6% 25.6% 61.1% 61.1% 13.3% 61.1%
Maximum Green (s) 16.0 16.0 16.0 16.0 480  48.0 90 480
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 3.0 7.0
Lead/Lag Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None  None None  None C-Min  C-Min None C-Min
Walk Time (s) 3.0 3.0 3.0 3.0 230 230 23.0
Flash Dont Walk (s) 13.0 130 13.0 130 1.0 110 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0
Act Effct Green (s) 162 162 16.2  16.2 488 4838 60.8 488
Actuated g/C Ratio 018 0.8 018 0.8 054 054 068 0.54
v/c Ratio 092 022 0.61 0.57 012 073 056 070
Control Delay 1011 17.9 476 128 84 131 14.0 18.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 101.1 17.9 476 128 84 131 14.0 18.0
LOS F B D B A B B B
Approach Delay 7.2 25.2 13.0 17.5
Approach LOS E C B B
Intersection Summary
Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 85 (94%), Referenced to phase 2:NBSB and 6:, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 19.8 Intersection LOS: B
Intersection Capacity Utilization 88.9% ICU Level of Service E
Analysis Period (min) 15
Splits and Phases:  2: Brant St & Grahams Ln/Prospect St

\*ﬁl “‘@2 1_'@4
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Queues
2: Brant St & Grahams Ln/Prospect St

2027 Future Total PM

08/14/2022

YRR

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 123 69 132 239 15 1270 158 1226
v/c Ratio 092 022 061 057 012 073 05 070
Control Delay 101.1 179 476 128 84 131 140 18.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 101.1 179 476 128 84 131 140  18.0
Queue Length 50th (m) 212 40 213 4.1 08 377 74 770
Queue Length 95th (m) #539 150 #435 253 mi14 442 180 1025
Internal Link Dist (m) 55.4 40.6 130.5 270.1
Turn Bay Length (m) 30.0 20.0 15.0 20.0

Base Capacity (vph) 133 311 217 422 125 1746 300 1747
Starvation Cap Reductn 0 0 0 0 0 1 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 092 022 061 057 012 073 053 0.70

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.

2027 Future Total PM 3:00 pm 06/17/2022
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Lanes, Volumes, Timings

2027 Future Total PM

3: Brant St & Ghent Ave 08/14/2022
A ey ¢ ANt M4

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

Lane Configurations | [l i Y L L

Traffic Volume (vph) 191 33 30 40 65 94 32 898 43 114 840 251

Future Volume (vph) 191 33 30 40 65 94 32 898 43 114 840 251

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 00 250 00 150 0.0

Storage Lanes 0 1 0 0 1 0 1 0

Taper Length (m) 7.6 7.6 30.0 20.0

Lane Util. Factor 1.00 1.00 1.00 1.00 100 1.00 1.00 09 09 100 09 095

Ped Bike Factor 1.00 098 0.99 1.00  1.00 1.00 099

Frt 0.850 0.936 0.993 0.965

Flt Protected 0.959 0.990 0.950 0.950

Satd. Flow (prot) 0 1743 1512 0 1732 0 1825 3421 0 1659 3282 0

FIt Permitted 0.584 0.883 0.173 0.226

Satd. Flow (perm) 0 1060 1481 0 1543 0 331 342 0 393 3282 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 48 58 7 58

Link Speed (k/h) 40 40 50 50

Link Distance (m) 116.2 171.8 109.5 154.5

Travel Time (s) 10.5 15.5 7.9 11.1

Confl. Peds. (#hr) 3 10 10 3 20 15 15 20

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 6% 4% 8% 0% 2% 3% 0% 6% 0%  10% 6% 6%

Adj. Flow (vph) 208 36 33 43 71 102 35 976 47 124 913 273

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 244 33 0 216 0 35 1023 0 124 1186 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 49 49 49 4.9

Two way Left Turn Lane Yes

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 1 2 1 2 1 2

Detector Template Left  Thru Right Left ~ Thru Left ~ Thru Left ~ Thru

Leading Detector (m) 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex CIl+Ex Cl+Ex CH+Ex CI+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

2027 Future Total PM

3: Brant St & Ghent Ave 08/14/2022
A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 4 2 6
Permitted Phases 4 4 4 2 6
Detector Phase 4 4 4 4 4 2 2 6 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 380 380 380 380 380 340 340 340 340
Total Split (s) 410 410 410 410 410 49.0 490 490 490
Total Split (%) 45.6% 45.6% 45.6% 45.6% 45.6% 54.4% 54.4% 54.4% 54.4%
Maximum Green (s) 340 340 340 340 340 420 420 420 420
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None C-Min  C-Min C-Min  C-Min
Walk Time (s) 150 150 150 150 15.0 16.0 16.0 16.0 16.0
Flash Dont Walk (s) 16.0 160 16.0 16.0 16.0 10.0  10.0 10.0  10.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 252 252 25.2 508 5038 508 508
Actuated g/C Ratio 028 0.28 0.28 056 0.56 056  0.56
v/c Ratio 082 0.07 0.46 019 053 056 0.63
Control Delay 51.2 3.9 20.8 16.0 147 19.1 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 51.2 3.9 20.8 16.0 147 19.1 94
LOS D A C B B B A
Approach Delay 45.6 20.8 14.8 10.3
Approach LOS D C B B
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 88 (98%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 16.2

Intersection Capacity Utilization 90.7%
Analysis Period (min) 15

Splits and Phases:

3: Brant St & Ghent Ave

Intersection LOS: B
ICU Level of Service E

TGE R
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Queues 2027 Future Total PM

3: Brant St & Ghent Ave 08/14/2022
N At s

Lane Group EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 244 33 216 35 1023 124 1186
v/c Ratio 082 007 046 019 053 05 063
Control Delay 51.2 39 208 160 147 1941 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 51.2 39 208 160 147 1941 9.4
Queue Length 50th (m) 389 00 217 28 546 6.1 282
Queue Length 95th (m) 59.1 39 359 105 879 m103 387
Internal Link Dist (m) 92.2 147.8 85.5 130.5
Turn Bay Length (m) 15.0 25.0 15.0

Base Capacity (vph) 400 589 619 186 1934 221 1877
Starvation Cap Reductn 0 0 0 0 0 0 68
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 061 006 035 019 053 056 0.66

Intersection Summary
m Volume for 95th percentile queue is metered by upstream signal.
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Lanes, Volumes, Timings

2027 Future Total PM

4: Brant St & Fairview St 08/14/2022
A ey ¢ ANt M4

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

Lane Configurations b T s i b T & i b T s i o I s i

Traffic Volume (vph) 193 746 267 211 1387 393 316 827 185 212 723 393

Future Volume (vph) 193 746 267 211 1387 393 316 827 185 212 723 393

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 30.0 100.0 300 0.0 250 200 400 0.0

Storage Lanes 1 1 1 1 1 1 1 1

Taper Length (m) 7.5 80.0 70.0 30.0

Lane Util. Factor 1.00 09 1.00 100 09 100 100 09 1.00 1.00 095 1.00

Ped Bike Factor 097 1.00 098 1.00 0.92 0.96

Frt 0.850 0.850 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1807 3579 1601 1738 3614 1617 1789 3614 1633 1789 3579 1570

FIt Permitted 0.107 0.151 0.123 0.136

Satd. Flow (perm) 204 3579 1558 276 3614 1590 231 3614 1505 256 3579 1514

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 290 275 140 178

Link Speed (k/h) 60 60 50 60

Link Distance (m) 1214 138.6 2941 96.5

Travel Time (s) 7.3 8.3 21.2 5.8

Confl. Peds. (#hr) 3 10 10 3 16 45 45 16

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 1% 2% 2% 5% 1% 1% 2% 1% 0% 2% 2% 4%

Adj. Flow (vph) 210 811 290 229 1508 427 343 899 201 230 786 427

Shared Lane Traffic (%)

Lane Group Flow (vph) 210 811 290 229 1508 427 343 899 201 230 786 427

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 49 49 49 4.9

Two way Left Turn Lane Yes

Headway Factor 099 099 099 099 099 099 099 099 099 099 099 099

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Number of Detectors 1 2 1 1 2 1 1 2 1 1 2 1

Detector Template Left  Thru Right Left  Thru Right Left  Thru Right Left  Thru Right

Leading Detector (m) 6.1 30.5 6.1 6.1 30.5 6.1 6.1 30.5 6.1 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 6.1 1.8 6.1 6.1 1.8 6.1 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex CI+Ex Cl+Ex Cl+Ex Cl+Ex CIl+Ex Cl+Ex Cl+Ex CI+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type CI+Ex CI+Ex CI+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings

2027 Future Total PM

4: Brant St & Fairview St 08/14/2022
A ey ¢ ANt M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 7.0 8.0 8.0 7.0 8.0 8.0 7.0 8.0 8.0 7.0 8.0 8.0
Minimum Split (s) 115 304 304 115 304 304 115 305 305 115 305 305
Total Split (s) 13.0 420 420 200 490 490 220 360 360 220 360 360
Total Split (%) 10.8% 35.0% 35.0% 16.7% 40.8% 40.8% 18.3% 30.0% 30.0% 18.3% 30.0% 30.0%
Maximum Green (s) 90 356 356 160 426 426 180 295 295 180 295 295
Yellow Time (s) 3.0 3.7 3.7 3.0 3.7 3.7 3.0 3.3 3.3 3.0 3.3 3.3
All-Red Time (s) 1.0 2.7 2.7 1.0 2.7 2.7 1.0 3.2 3.2 1.0 3.2 3.2
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 -4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.4 6.4 4.0 24 6.4 4.0 6.5 6.5 4.0 6.5 6.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None C-Min C-Min  None C-Min C-Min
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 170 170 170 170 170 17.0 170 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0
Act Effct Green (s) 488 374 374 575 466 426 520 324 324 471 295 295
Actuated g/C Ratio 0.41 0.31 0.31 048 039 03 043 027 027 039 025 025
v/c Ratio 1.03 073 042 075 107 058 103 092 040 078 089 084
Control Delay 1020 416 b7 363 826 139 906 585 149 451 576  41.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1020 416 b7 363 826 139 906 585 149 451 576 411
LOS F D A D F B F E B D E D
Approach Delay 43.4 64.2 60.1 50.7
Approach LOS D E E D
Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 89 (74%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 55.9 Intersection LOS: E
Intersection Capacity Utilization 102.0% ICU Level of Service G
Analysis Period (min) 15
Splits and Phases:  4: Brant St & Fairview St
\':31 Taz i ¥ 03 =*g4
i i [ | [ |
[l 1 Fn] [ |
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Queues

2027 Future Total PM

4: Brant St & Fairview St 08/14/2022
A ey ¢ ANt M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 210 811 290 229 1508 427 343 899 201 230 786 427
v/c Ratio 103 073 042 075 107 058 103 092 040 078 089 0.84
Control Delay 1020 416 57 363 86 139 906 585 149 451 576 411
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1020 416 57 363 86 139 906 585 149 451 576 411
Queue Length 50th (m) ~36.9 904 00 312 ~2079 266 ~69.8 109.7 111 346 945 588
Queue Length 95th (m) #359 1144 194 #540 #250.2 587 #1295 #1567 324 608 #1276 #112.8
Internal Link Dist (m) 97.4 114.6 270.1 725

Turn Bay Length (m) 30.0 100.0  30.0 25.0 200 400

Base Capacity (vph) 203 1116 685 328 1403 741 333 975 508 336 879 506
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 073 042 070 1.07 058 103 092 040 068 089 084

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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Lanes, Volumes, Timings

2027 Future Total PM

5: Site Access & Prospect St 08/14/2022
- Y ¢ TN,

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations ' < i

Traffic Volume (vph) 196 48 18 226 45 7

Future Volume (vph) 196 48 18 226 45 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 100 100 100 1.00 1.00

Frt 0.974 0.981

Flt Protected 0.996 0.959

Satd. Flow (prot) 1834 0 0 1876 1772 0

Flt Permitted 0.996 0.959

Satd. Flow (perm) 1834 0 0 1876 1772 0

Link Speed (k/h) 40 64 48

Link Distance (m) 64.6 441 48.8

Travel Time (s) 5.8 2.5 3.7

Peak Hour Factor 092 092 092 092 092 092

Adj. Flow (vph) 213 52 20 246 49 8

Shared Lane Traffic (%)

Lane Group Flow (vph) 265 0 0 266 57 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(m) 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 49 49 1.6

Two way Left Turn Lane

Headway Factor 099 099 099 099 099 099

Turning Speed (k/h) 60 60 60 60

Sign Control Free Free  Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized
Intersection Capacity Utilization 36.7%

Analysis Period (min) 15

ICU Level of Service A
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HCM Unsignalized Intersection Capacity Analysis

2027 Future Total PM

5: Site Access & Prospect St 08/14/2022
— N ¢ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ' < i

Traffic Volume (veh/h) 196 48 18 226 45 7

Future Volume (Veh/h) 196 48 18 226 45 7

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 213 52 20 246 49 8

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 65

pX, platoon unblocked 0.96 096 0.9

vC, conflicting volume 265 525 239

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 218 488 191

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 90 99

cM capacity (veh/h) 1302 511 819

Direction, Lane # EB1 WB1 NB1

Volume Total 265 266 57

Volume Left 0 20 49

Volume Right 52 0 8

cSH 1700 1302 540

Volume to Capacity 016 002 0.1

Queue Length 95th (m) 0.0 0.4 2.7

Control Delay (s) 0.0 0.7 12.5

Lane LOS A B

Approach Delay (s) 0.0 0.7 12.5

Approach LOS B

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15
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Camarro Developments Inc. Transportation Impact Study
795 Brant Street, City of Burlington September 2022

APPENDIX J

Zoning By-Law Excerpts

C.F. Crozier & Associates Inc.
Project No. 2321-6440



Part 1 — General Conditions and Provisions

USE

PARKING STANDARD

Apartment Building

Within a Primary Growth Area as identified on Schedule
B-1 of the City Official Plan (2020), as approved by
Halton Region on November 30, 2020, and as may be
further amended:

1.25 spaces per unit inclusive of visitor parking.

This is an interim rate and is subject to further study to be
undertaken by the City. An application to reduce this
parking rate will be required to be supported by a parking
justification study deemed acceptable by the City.

Within a Secondary Growth Area as identified on
Schedule B-1 of the City Official Plan (2020), as
approved by the Halton Region on November 30, 2020,
and as may be further amended:

1.25 spaces per unit inclusive of visitor parking.

For all areas outside of Primary and Secondary Growth
Area as identified on Schedule B-1 of the City Official
Plan (2020), as approved by Halton Region on November
30, 2020, and as may be further amended:

1 occupant spaces per one-bedroom unit

1.25 occupant spaces per two-bedroom unit

1.5 occupant spaces per three or more bedroom unit

0.25 visitor spaces per unit

1 additional space per 75 units for the use of maintenance
vehicles servicing the site.

Dwelling Units on the 2" or 3" floor
of a2 or 3 storey commercial building

1.25 spaces per unit

Accessory Dwelling Unit

1 space

Adult Entertainment Establishment

1 space per 2 persons capacity

Bank, Trust Company, Credit Union

5 spaces per 100 m? gross floor area

Bed & Breakfast Home
Boarding House

1 space per guest room in addition to the parking
requirement for a detached dwelling

Cemetery

1 space per employee plus 1 per 4 seats chapel capacity

Community Institution

1 space per 4 persons capacity

Convent, Monastery

1 space per 2 beds

Convention/Conference/Banquet
Centre

10 spaces per 100 m? gross floor area

Correctional Facility

0.85 spaces per employee
0.25 visitor spaces per resident

Correctional Group Home

4 parking spaces

Day Care Centre

4 spaces per 100 m? gross floor area

Emergency Shelter

0.85 spaces per employee
0.25 visitor spaces per resident

Entertainment Establishment

10 spaces per 100 m? of gross floor area

August, 2022
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Part 1 — General Conditions and Provisions

(6) Multiple Zones
Where a property is covered by more than one zone designation, required parking
and loading facilities shall be provided within that area of the property zoned for the
permitted use and within which the permitted use is located.

However, a driveway providing access from a street to service a property zoned for a
permitted use may be located on land zoned for a different permitted use.

(7) Group Home Parking
Required Parking for Group Homes may be blocked provided that at least two
parking spaces are accessible at all times.

(8) Correctional Group Home Parking
Required Parking for Correctional Group Homes may be blocked provided that at
least two parking spaces are accessible at all times.

(9) Designated Accessible Parking Spaces
Where parking facilities are required, designated accessible parking spaces for the
exclusive use of persons with disabilities shall be identified with a provincially
regulated vertical sign displaying the international symbol for accessible parking
spaces. Designated accessible parking spaces shall be included in the calculation of
required parking and shall be provided in accordance with Table 1.2.7, 9(a) and 9(b):

Table 1.2.7

Required Parking Designated Accessible Parking Spaces
5 to 50 spaces 1 designated accessible parking space
51 to 90 spaces 2 designated accessible parking spaces
Over 90 spaces 3% of required parking

(a) Medical office and institutional uses shall provide a minimum of one designated
accessible parking space. Where out-patient services are provided, a minimum
of 10% of the required parking shall be designated accessible parking spaces.

(b) Each designated accessible parking space shall meet the minimum width and
area requirements of subsection (1) (a) above and shall be located adjacent to a
delineated “accessible parking pathway” with a minimum width of 2.0 metres.

(10) Bicycle Parking
Bicycle Parking spaces shall be provided in conjunction with office, retail, and
service commercial, industrial and institutional developments, in accordance with
Table 1.2.8 and (10)(a):

Table 1.2.8
Use Required Bicycle Parking
Retail, Retail Centre 2 spaces plus 1 space/1000 m2 GFA

Service Commercial
Office, Institutional

Industrial 2 spaces plus 0.25 spaces/1000m? GFA
Elementary & Secondary School 1 space/10 students & 1 space/35 employees
Post-Secondary School 1 space/20 students

(a) Each bicycle parking space shall be 60 cm x 1.8 m in size
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