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Executive Summary

Parkbridge Lifestyle Communities has retained C.F. Crozier & Associates Inc. (Crozier) to prepare a
Transportation Impact Study (TIS) for a residential development located at Upper’s Lane in the City
of Thorold, in support of the Zoning By-Law Amendment and Draft Plan of Subdivision. This planis a
part of the Rolling Meadows Secondary Plan.

The analysis undertaken herein was completed using the Draft Plan of Subdivision prepared by
Bousfields Inc., on January 3, 2024. Any minor changes to the Draft Plan are not expected to
materially affect the conclusions set out within this report. This TIS assesses the operations of the study
intersections listed within the report in the Future Background (without the inclusion of site traffic)
and Future Total (with the inclusion of site fraffic) conditions in the year of 2023, the buildout year of
2026, five years from buildout (2031) and ten years from buildout (2036).

The elements envisioned for this development include 17 singles, 23 bungalow townhouses, 47 on
street townhouses and 516 units of residential development which results into a total of 603 units.

Additionally, three main accesses via new local roads are proposed, one via Upper’s Lane, one via
Venture Way, and the second via the Future Road (which is projected to extend to Venture Way).

Under 2023 conditions, the intersections operate with a Level of service of “C” or better, except for
the intersection of Davis Road and Upper's Lane. The intersection operates with a Level of Service of
“E" in the p.m. peak hour. This is found to be common for intersections which have stop conftrols on
the minor approaches, as such as this case. There is free flow in the north and south direction on the
major roadway (Davis Road), however the control delay of 43.5 seconds is a result of vehicles
waiting on the minor approaches to complete turns af the intersection.

Under 2026, 2031 and 2036 future background conditions, the intersections are expected to operate
similar o the 2023 conditions, as most of the intersections are expected to operate with a Level of
“C" or better. The stop-controlled intersection of Thorold Townline Road at Beaverdams Road is
expected to operate with a Level of Service of "D in the p.m. peak hour, and with a control delay
of 25.3 seconds in the 2036 horizon year due to the growth in traffic. The intersection of Davis Road
and Upper's Lane is expected to continue with failing operations throughout the future background
condifions.

The subject development is expected to generate 241 and 307 two-way trips during the weekday
a.m. and p.m. peak hour, respectively.

The future background conditions are not expected to change under the future total conditions,
other than slight increases in control delay and volume-to-capacity ratios. The intersection of Thorold
Townline Road at Beaverdams Road is expected to operate with a Level of Service of “E" in the p.m.
peak hour, with a volume-to-capacity ratfio of 0.88. This result is expected as this intersection is
projected to operate with a Level of Service of “D” in the 2036 horizon year under future
background conditions. The increasingly accumulated delay in fraffic on the minor street results in
the Level of Service of “E" in the p.m. peak hour.

It is recommended to convert the stop control intersection of Davis Road and Upper’s Lane into a
signalized intersection to improve the results of the operations. Per the Ontario Traffic Manual
Justifications 4-7, a signal is not warranted, using the 2036 future total projected volumes. However,
per the Ontario Traffic Manual Justifications 1-3, a signal is justified. As a signalized intersection, it is
expected to operate with a Level of Service of A and B, in the a.m. and p.m. peak hours
respectively. This is an improvement from the expected Level of Service of “F".

C.F. Crozier & Associates Inc. iii
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The intersection of Thorold Townline Road and Beaverdams Road is expected to operate with Levels
of Service of “D"” and "“E" and to improve these results, it is recommended to signalize this
intersection. However, a signal is not warranted at this intersection per the Ontario Traffic Manual
Justification 7. Synchro 11 was used to find the results of the operations at this intersection in the 2036
future conditions, if signalized. If this recommendation is applied, the intersection is expected to
operate with a Level of Service of “B"” in the a.m. and p.m. peak hours.

The analysis undertaken herein was prepared using the most recent Draft Plan of Subdivision
available at the fime of writing this report. Any minor changes to the plan are not expected to
materially affect the conclusions contained within this report.

The intersections meet the relevant TAC GDGCR requirements of the sightline analysis. To further
improve the sight distances, it is recommended to avoid the usage of larger landscaping plants
such as frees at the infersections.

To help facilitate emergency access, the development construction should be phased in three (3)
phases with Streets 'A’ and ‘B’ completed in the first two (2) phases and private roads built as
needed to always ensure multiple routes for emergency vehicles. A preliminary phasing plan has
been completed by Bousfields Inc. and is subject to change through detailed design.

For the Transportation Demand Management plan, strategies were recommended to result in more
efficient use of transportation modes. They included the accessibility of bike facilities, and use of
sustainable transportation modes.

Therefore, the Draft Plan of Subdivision application can be supported from a transportation
perspective given that the surrounding road network can accommodate the increase in fraffic
volumes attributable to the proposed development with the improvements recommended in the
background scenario.

C.F. Crozier & Associates Inc. iv
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1.0 Introduction

Parkbridge has retained C.F. Crozier & Associates Inc. (Crozier) to prepare a Transportation Impact
Study (TIS) for a residential development located at Upper’s Lane in the City of Thorold, in support of
the Zoning By-Law Amendment and Draft Plan of Subdivision. This plan is a part of the Rolling
Meadows Secondary Plan, a master planned community in Niagara Region. A TIS has already been
submitted for Phase 1, the Upper's Grove subdivision, therefore this TIS is focused on Phase 2, the
Upper's Lane development only.

The purpose of the Transportation Impact Study is to evaluate the impacts of the proposed
development on the surrounding road network and recommend transportation-related mitigation
measures, if required.

A Terms of Reference (ToR) encompassing the scope of the Transportation Impact Study was
circulated to the City, Region and the Ministry of Transportation Ontario (MTO) on April 17, 2023.
Through email response, MTO clarified that the site is not within the MTO conftrolled area. Niagara
Region responded to the terms of reference on May 2, 2023, however the City of Thorold has not
responded. Correspondence is included in Appendix A.

1.1 Development Land

The subject lands cover an area of approximately 39.87 ha and currently consist of fields and a
freed section. The property is bounded by Upper's Lane to the south, fields and residential to the
west, hydro fields to the north and vacant lands to the east. The lands are currently zoned Future
Development (FD) and Environmental Protection 2 (EP2).

1.2 Development Proposal

Based on the Draft Plan by Bousfields Inc., (January 3, 2024) provided, the elements envisioned for
this development include:

« An approximate total of 603 residential units (17 singles, 23 bungalow townhouses, 47 on
street townhouses and 516 units of residential development)

 Proposed local road Street A, Street B and Street C

Figure 1 displays the proposed Draft Plan.

C.F. Crozier & Associates Inc. Page 1 of 23
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2.0 Existing Conditions

The following intersections were reviewed as part of the study area (per confirmation with the
Regional staff):

e Upper's Lane and Thorold Townline Road (Regional Road 70)

e Upper's Lane and Davis Road (Highway 58)

e Barker Parkway and Davis Road (Highway 58)

» Barker Parkway and Venture Way

* Lundy's Lane and Barker Parkway

* Lundy's Lane and Thorold Townline Road

» Thorold Townline Road and Beaverdams Road

» Proposed Street ‘A’ (Venture Way) and Thorold Townline Road (Regional Road 70)
* Upper's Lane and Proposed Street 'C’

The following section provides a description of the study area from a fransportation context, as well
as a traffic operations analysis of the study road network.

2.1 Roadways

Beaverdams Road is a minor arterial under the jurisdiction of the Region of Niagara. If runs in an east-
west direction consisting of two travel lanes one in each direction. The roadway has a posted speed
limit of 80 km/h. Beaverdams Road has paved shoulders on both sides of the roadway.

Thorold Townline Road is a minor arterial under the jurisdiction of the Region of Niagara, under the
name of Highway 70. However, herein, this roadway will only be referred to as Thorold Townline
Road. It runs in a north-south direction consisting of two fravel lanes, one in each direction. The
roadway has a posted speed limit of 80 km/h. This roadway has paved shoulders on both sides.

Lundy’s Lane is a Class 4 - Major Highway under the jurisdiction of the MTO, under the name of
Highway 20. However, herein, this roadway will only be referred to as Lundy's Lane. It runs in an east-
west direction consisting of two travel lanes, one in each direction. The roadway has a posted
speed limit of 80 km/h. This roadway has paved shoulders on both sides.

Davis Road is a Class 4 - Major Highway under the jurisdiction of the MTO, under the name of
Highway 58. However, herein, this roadway will only be referred to as Davis Road. It runs in an east-
west direction consisting of two travel lanes, one in each direction. The roadway has a posted
speed limit of 80 km/h. This roadway has paved shoulders on both sides.

Upper’s Lane is a local road under the jurisdiction of the City of Thorold. It runs in an east-west
direction consisting of two fravel lanes, one in each direction. The roadway has an assumed speed
limit of 50 km/h. In future condifions Upper’s lane is to be extended to connect Davis Road and
Thorold Townline Road.

Barker Parkway is a local neighbourhood road under the jurisdiction of the City of Thorold. If runs in
an east-west direction consisting of two tfravel lanes, one in each direction. The roadway has an
assumed speed limit of 50 km/h.

Venture Way is a local neighbourhood road under the jurisdiction of the City of Thorold. It runs in the
east-west direction consisting of two fravel lanes, on in each direction. In future conditions Upper’s
lane is fo be extended to connect Davis Road and Thorold Townline Road.

Appendix B contains excerpts form the Official Plan.

C.F. Crozier & Associates Inc. Page 2 of 23
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22 Study Intersections

The study intersections discussed below are a part of the road network surrounding the site. The
intersections are described below with characteristics such as speed, and other design elements.
The section is split info existing intersections and future intersections.

2.2.1  Existing Intersections

The intersection of Davis Road and Barker Parkway is currently operating as a three-legged minor
stop-controlled intersection. Davis Road is the major roadway which moves in the north and south
direction and has dedicated left and right turn lanes on the north and south approaches,
respectively. Barker Parkway is the minor roadway, as well as the stop controlled east approach of
the intersection, with a median in the middle which stretches to the intersection of Barker Parkway
and Honeycrisp Way.

The intersection of Davis Road and Upper’s Lane is currently operating as a stop-controlled
intersection, with the stop controls only placed on the minor roadway, which in this case is Upper's
Lane. The east approach of this intersection is Upper's Lane, and the west approach is Allanburg
Road, which has a channelized right furn lane. The north approach of the intersection has
dedicated left and right tfurn lanes, while the south approach of the intersection has one dedicated
left furn storage lane.

Barker Parkway and Lundy’s Lane is a three-legged roundabout, with Lundy’s Lane moving in the
east-west direction and Barker Parkway as the north approach of this intersection.

The signalized intersection of Lundy’s Lane and Thorold Townline Road has Lundy’s Lane moving in
the east-west direction and Thorold Townline Road moving in the north-south direction. There are
crosswalks at all the approaches, as well as dedicated left-turn lanes. The west approach has one
dedicated right-turn lane.

Thorold Townline Road and Upper’s Lane is currently operating as a three-legged minor stop-
controlled intersection. Thorold Townline Road moves in the north-south direction, while the stop
control is placed on the east approach, also the minor roadway (Upper's Lane).

The intersection of Beaverdam Road and Thorold Townline Road currently operates as all-way stop
controlled. Thorold Townline Road moves in the north-south direction, while Beaverdam Road
moves in the east-west direction.

Barker Parkway and Venture Way is an all-way stop controlled intersection. Barker Parkway is
assumed to move in the north-south direction while Venture Way is expected to move in the east-
west direction.

2.2.2 Future Intersections

As mentioned previously, Thorold Townline Road and Upper's Lane is currently operating as a three-
legged minor stop-confrolled intersection. However, this is subjected to change as Upper’s Lane is
expected to extend to connect with Thorold Townline Road which will continue to move the north-
south direction, and Upper's Lane will confinue moving in the east-west direction.

Upper's Lane and Proposed Street ‘C' is an intersection which will allow access to the residential
units. Upper’'s Lane moves in the east-west direction, while the proposed street fo move in the north-
south direction.

C.F. Crozier & Associates Inc. Page 3 of 23
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The other access into the site would be through the intersection of Venture Way. Venture Way
becomes Street A and will confinue along to connect with Thorold Townline Road.

23 Existing Pedestrian Facilities

Due to the developing lands, there are limited pedestrian facilities currently. As infrastructure is
expected to be developed, this will inherently improve the pedestrian facilities. Currently, there are
pedestrian cross walks at the signalized intersection of Lundy’s Lane and Thorold Townline Road.
24 Existing Transit Facilities

The site is served by the Niagara Region transit which is displayed in Table 1. A map of the transit
route may be found in Appendix C. The bus route below has a total of 5 stops, beginning at

Allonburg Road and ending at Thorold Towpath Terminal.

Table 1: Transit Service

Route

Stop
Location

Route Number
and Direction

Service Times

Weekdays

Weekends

Frequency
(mins)

Barber
Parkway at
Sunset Way

Thorold South And

Davis Road

322 (North-
South)

6:30-18:30

6:30-18:30

30

at Allanburg
Road

TransCab is Niagara Region Transit’'s on demand transit service available in an area of West St.
Catharines, a place without the provision of bus services. The TransCab operates similar to a cab
service, with vehicles picking up and dropping off passengers in designated zones.

25 Traffic Data
Traffic count data was collected for the site from a specialty traffic counting firm, Spectrum Traffic
Inc. Data was collected for the study intersections on May 11, 2023, over four (4) hour periods in the

a.m. fime frame and p.m. fime frames. Table 2 summarizes the peak hours found at each
intersection.

Table 2: Intersection Peak Hours

Intersection Geakiliours
A.M. Peak Hour P.M. Peak Hour

Davis Road and Barker Parkway 7:30-8:30 4:30 - 5:30

Davis Road and Upper's Lane 7:30-8:30 4:30 - 5:30

Lundy’'s Lane and Barker Parkway 7:45 - 8:45 4:45 — 5:45

Lundy’s Lane and Thorold 745 _ 8:45 445 — 545
Townline Road

Thorold Townllme Road and 8:15-915 4:30 - 5:30
Upper's Lane

Thorold Townline Road and 745 — 8:45 4:30 — 5:30

Beaverdams Road
Barker Parkway and Venture Way 7:15-8:15 4:15-5:15
C.F. Crozier & Associates Inc. Page 4 of 23
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The Region of Niagara provided the signal timing plan for the intersection of Townline Road at
Lundy’s Lane. The plan is dated March 28, 2018.

Traffic Data is found in Appendix D.
2.6 Traffic Modelling

2.6.1 Intersection Modelling

The assessment of intersections is based on the method outlined in the “Highway Capacity Manual,
2010” using Synchro 11 modeling software. Intersections are assessed using a Level of Service metric,
with ranges of delay assigned a letter from “A” to “F". For example, if the Level of Service “A” means
free flow conditions with unimpeded maneuverability, and Level of Service F means extremely low
low-speed vehicle maneuverability, and high delay.

For stop-conftrolled intersections, a Level of Service “A” or "B"” would typically be measured during
off-peak hours when lesser fraffic volumes are on the roadways resulting in no or minor delays for
vehicles travelling through these intersections. Levels of Service “C" through “F" are often measured
in the commuter peak hours when greater vehicle volumes cause longer wait times resulfing in
longer travel times. The Level of Service (LOS) definitions for signalized and stop conftrol intersections
is included in Appendix E.

2.6.2 Roundabout Modelling

The roundabout was designed and analyzed in ARCADY; a software utilized for determining the
operations of a roundabout.

Roundabout analysis at the intersection of Lundy’s Lane and Barker Parkway was completed based
on the parameters shown below.

The ARCADY model using the ARCADY Junctions 8 analysis soffware was used to assess the
operational performance of the intersection under the future horizon scenarios. The roundabout
geometrics inputs used to calibrate the model are outlined in Table 3.

Table 3: Roundabout Geometry

Half-Width Entry Width Effective Flare Enh:y Inscr!bed AL Conflict (Entry)
(m) (m) Length (m) Radius Diameter Angle (Deg)
(m) (m)
4.5 14.61 30.36 28.0 45.6.0 50.32
The Level of Service (LOS) definitions for roundabouts is included in Appendix E.
C.F. Crozier & Associates Inc. Page 5 of 23
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27 2023 Intersection Operations

The 2023 existing conditions are illustrated in Figure 2. Levels of Service based on current operations
are outlined in Table 4. Appendix E contains the Level of Service definitions and Appendix F contains
the synchro analysis worksheets.

Table 4: 2023 Existing Conditions

Level of . 95th Percentile Queue
. Peak R Control | Maximum
Intersection Control Hour Service Dela T G197 Length
1 Y > Storage Lane Length
Davis Road and Stop- AM. B 13.4 0.31 (WBLR) None
Barker Parkway Controlled P M. C 15.9 0.29 (WBLR) None
Stop- AM. C 19.6 | 0.33 (WBLR) None
Davis Road and Conftrolled
Upper's Lane onMinor | p . E 43.2 0.60 (EB) None
Roadway
Lundy’s Lane and A.M. A 1.69 0.17 (EB) None
K K Roundabout
Barker Parkway P.M. A 1.78 0.23 (WB) None
Lundy’s Lane and AM. B 18 0.66 (EBT) None
Thorold Townline Signalized
Road P.M. C 20.2 0.77 (EBT) None
Thorold Townline ) AM. A 9.2 0.11 (NBT) None
Stop
Road and Controlied
Upper’s Lane onirolie PM A 93 012 (NBT) NOﬂe
Thorold Townline ) AM. B 12.2 0.42 (WB) None
Stop
Road and Controlled
Barker Parkway Stop- A.M. A 8.1 0.13 (NB) None
and Venture Way Controlled P.M. B 8.2 0.18 (SB) None
Upper's Lane and Stop- A.M. B 1435 0.24 (WBT) None
Proposed Street Controlled AM. B 143 0.24 (WBT) None

Note 1: The Level of Service of a signalized intersection is based on the average control delay per vehicle. Existing Signall
Timings provided by the Niagara Region were used.
Note 2: The critical v/c rafio is the maximum volume to capacity ratio (v/c ratio) for movements at the intersection. In

addition, all v/c ratios greater than 0.85 are outlined and highlighted.

The results of the 2023 conditions displayed in the table above indicate that most of the intersections
do not experience operational issues, as most intersections operate with a Level of Service of “C" or
better in the a.m. and p.m. peak hours.

The intfersection of Davis Road and Upper's Lane operates with a Level of Service of “E” in the p.m.
peak hour. This is found to be common for intersections which have stop controls on the minor
approaches, as such as this case. There is free flow in the north and south direction on the major
roadway (Davis Road), however the control delay of 43.5 seconds is a result of vehicles waiting on
the minor approaches to complete turns at the intersection.

C.F. Crozier & Associates Inc.
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3.0 Future Background Conditions

Future background conditions refer to traffic conditions incorporating expected growth,
development and improvements within the surrounding intersections occurring within the study
horizons, outside of the development proposal.

Future background fraffic volumes for horizon years consist of the following components:

e Background traffic growth from outside the study area.

« Traffic expected to be generated by the planned developments in the area.
3.1 Future Changes
The future changes impacting the area surrounding the development include the extensions of
Upper's Lane and Venture Street from Davis Road to Thorold Townline Road. The study was

completed including these two changes.

As part of the plan to develop the community, sidewalks for pedestrian usage will be built along the
local roads within the neighbourhood.

3.2 Study Horizons

Following confirmation with the Niagara Region, the build-out year of 2026, horizon years of 2031
(five years from build-out), and 2036 (ten years from build-out), were considered to be appropriate
for analysis purposes.

3.3 Background Developments

Following confirmation with the Niagara Region, other background developments were not
considered as part of the analysis.

3.3.1 Intersection Operations

Traffic operations at the study intersections were analyzed following addition of volumes from
associated growth rates. Table 5, Table 6 and Table 7 summarize the 2026, 2031, and 2036 future
background Levels of Service, respectively. Detailed capacity analyses are included in Appendix F.

Figure 3, Figure 4, and Figure 5 display the project 2026, 2031, 2036 Future Background volumes,
respectively.
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Table 5: 2026 Future Background Conditions

Peak Level of Control | Maximum 95th Percentile Queue
Intersection Control Hour Service Dela v/c ratio 2 Length
1 Y > Storage Lane Length
Davis Road and Stop- A.M. B 13.9 0.33 (WBLR) None
Barker Parkway Controlled P.M. C 16.9 0.29 (WBLR) None
Stop-
Davis Road and Controlled AM. ¢ 213 0.44 (EBT) None
Upper's Lane s(;‘o'\(;"vcg; P.M. F 523 | 0.66 (EB) None
Lundy's Lane and AM. A 1.74 0.19 (EB) None
K K Roundabout
Barker Parkway P.M. A 1.82 0.25 (WB) None
Lundy’s Lane and o AM. B 18.6 | 0.68 (EBT) None
Thorold Townline Signalized
Road P.M. C 21.2 0.79 (EBT) None
Thorold Townline Stop- AM. A 8.6 0.24 (NBT) None
Road and I
Upper's Lane Controlled | p m, A 9.1 0.31 (SBT) None
Thorold Townline Stop- AM. B 13.1 | 0.46 (WB) None
Road and Controlled
Barker Parkway Stop- A.M. A 8.1 0.15 (NB) None
and Venture Way | Controlled P.M. B 8.2 0.19 (SB) None

Note 1:

The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro/ICU).

The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road

approach (HCM 2000).

Note 2: The crifical 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 turning movements, and 1.00 for exclusive turning movements are

outlined and highlighted.

C.F. Crozier & Associates Inc.
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Table 6: 2031 Future Background Conditions

Peak Level of Control | Maximum 95th Percentile Queue
Intersection Control Hour Service Dela v/c ratio 2 Length
1 Y > Storage Lane Length
Davis Road and Stop- A.M. B 14.8 0.35 (WBLR) None
Barker Parkway Controlled P.M. C 18.5 0.32 (WBLR) None
' Stop- AM. C 23.7 | 0.48 (EBLR) None
Davis Road and Controlled
Upper's Lane onMinor | pm, F 67.6 0.73 (EB) None
Roadway
Lundy’s Lane and AM. A 1.75 0.20 (EB) None
K K Roundabout
Barker Parkway P.M. A 1.88 0.28 (WB) None
Lundy's Lane and Stop- AM. B 19.5 0.72 (EBT) None
Thorold Townline I
Road Confrolled | p . C 229 | 0.84 (EBT) None
Thorold Townline o AM. A 8.9 0.60 (EBT) None
Road and Signalized
Upper's Lane P.M. A 9.4 0.28 (SBT) None
Thorold Townline Stop- AM. B 146 | 0.51 (WB) None
Road and Controlled
Barker Parkway Stop- AM. A 8.2 0.16 (NB) None
and Venture Way Controlled P.M. A 8.3 0.20 (SB) None

Note 1:

The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro/ICU).

The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road

approach (HCM 2000).

Note 2: The crifical 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 turning movements, and 1.00 for exclusive turning movements are

outlined and highlighted.

C.F. Crozier & Associates Inc.
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Table 7: 2036 Future Background Conditions

Level of . 95th Percentile Queue
q Peak s Control | Maximum
Intersection Control Hour Service Dela T 1157 Length
1 Y > Storage Lane Length
Davis Road and Stop- A.M. C 15.8 0.37 (WBLR) None
Barker Parkway Controlled P.M. C 20.5 0.35 (WBLR) None
. Stop- AM. D 27.2 0.53 (EB) None
Davis Road and Controlled
Upper's Lane onMinor | pm, F 95.7 | 0.84 (WB) None
Roadway
Lundy's Lane and AM. A 1.79 0.22 (EB) None
K K Roundabout
Barker Parkway P.M. A 1.96 0.30 (WB) None
Lundy’s Lane and AM. C 20.7 0.76 (EBT) None
Thorold Townline Signalized
Road P.M. C 25.4 0.89 (EBT) None
Thorold Townline St AM A 9.1 0.30 (NBT) None
op- M. . .
Road and I
Upper's Lane Controlled | p m, A 9.9 0.38 (SBT) None
Thorold Townline AM C 17.2 0.59 (WB) None
S’rop— VAL . .
Road and Controlled
Barker Parkway Stop- A.M. A 8.2 0.18 (NB) None
and Venture Way | Controlled P.M. A 8.4 0.20 (NB) None

Note 1:

The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro/ICU).

The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road

approach (HCM 2000).

Note 2: The crifical 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 turning movements, and 1.00 for exclusive turning movements are

outlined and highlighted.

Most of the intersections are projected to operate with a Level of Service of "C" or better under
each of the future background scenarios in the a.m. peak hour and the p.m. peak hour.

Addifionally, no queuing or capacity constraints are forecast at the roundabout.

The intersection of Davis Road and Upper’s Lane is expected to operate with a Level of Service of
“D" in the a.m. peak hour and a Level of Service of “F" in the p.m. peak hour. The volume-to-
capacity ratfio is expected to be 0.84 during the p.m. peak hour factor. Intersections with stop
controls on minor roadways, such as this one typically shows these results. The north and southbound
approaches have free flow traffic, while the traffic on the eastbound and westbound approaches
must wait for clearance to complete turns, and this results to a higher control delay. This study
infersection is recommended to be signalized in the future based on this result. The results of
the recommendation are found in Section 5.3.

C.F. Crozier & Associates Inc.
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4.0 Site Generated Traffic

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

4.1 ITE Trip Generation

The trip generation for the proposed development was forecasted using published data from the
Institute of Transportation Engineers (ITE) Trip Generation Manual, 11th Edition. The ITE Trip Generation
Manual is a compendium of industry collected trip generation data across North America for a
variety of land uses and is used industry wide as a source for trip generation forecasts. The Land Use
Category (LUC) 220 “Multi-Family Housing Low-Rise” was determined to be the most applicable land
use. The forecasted weekday a.m. and p.m. frip generation for the site is outlined in Table 8.

Table 8: ITE Trip Generation for the Proposed Development

A.M. Peak Hour P.M. Peak Hour
Type Units
In Out 2-Way In Out | 2-Way
LUC 220
(Multi-Use Family 603 58 183 241 193 114 307
Low-Rise)

The subject development is expected to generate 241 and 307 two-way trips during the weekday
a.m. and p.m. peak hour, respectively.

Appendix G provides excerpts from the ITE Trip Generation Manual, 11th Edition.

4.2 Trip Distribution and Assignment

Data from Transportation Tomorrow Surveys (TTS) was used to estimate the peak hour trip distribution
at the site, as confirmed with Niagara Region. Trip Distribution Data from Transportation Tomorrow
Survey Results can be found in Appendix H. Table 9 outlines the trip distribution for the proposed

development divided into fime and direction of travel.

Figure 6 and Figure 7 shows the trip distribution and trip assignment, respectively for the vehicles at
the proposed development.

C.F. Crozier & Associates Inc. Page 11 of 23
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Table 9: Trip Distribution for Passenger Vehicles

A.M. P.M.
Distribution
Inbound Outbound Inbound Outbound
North 24% 22% 32% 16%
South 23% 25% 31% 30%
East 44% 43% 29% 46%
West 9% 10% 8% 58%

5.0 Future Total Conditions

The horizon years remain the same as the future background scenario. Future total traffic volumes
for horizon years consist of the following components:

e Background traffic growth from outside the study area.
+ Traffic expected to be generated by the planned developments in the area.

» Site generated traffic.

5.1 Intersection Operations

Traffic operations at the study intersections were analyzed with the addition of the site generated
traffic to the future background traffic. The 2026, 2031 and 2036 future total traffic volumes are
illustrated in Figure 8, Figure 9, and Figure 10, respectively.

Table 10, Table 11, and Table 12 outline the 2026, 2031 and 2036 future total traffic Levels of Service
respectively. Detailed capacity analysis worksheets are included in Appendix F.
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Table 10: 2026 Future Total Conditions

Peak Level of Control | Maximum 95th Percentile Queue
Intersection Control Hour Service Dela v/c rafio 2 Length
1 Y > Storage Lane Length
Davis Road and Stop- AM. C 15.0 0.39 (WBLR) None
Barker Parkway Controlled P.M. C 19.3 0.37 (WBLR) None
' Stop- AM. D 27.4 | 0.51 (EBT) None
Davis Road and Controlled
Upper's Lane on Minor P.M. F 2262 | 1.23(EB) None
Roadway
Lundy’s Lane and AM. A 1.74 0.19 (EB) None
K K Roundabout
Barker Parkway P.M. A 1.84 0.26 (WB) None
Lundy’s Lane and AM. B 19.4 0.71 (EBT) None
Thorold Townline Signalized
Road P.M. C 23 0.81 (EBT) None
Thorold Townline Stop- AM. A 9.6 0.37 (SBT) None
Road and Upper’s I
Lane Confrolled | p m, B 104 | 0.42 (SBT) None
Thorold Townline Stop- AM. A 7.5 0.37 (SBT) None
Road and Venture Controlled
Street onirolle P.M. A 7.7 0.09 (EBLR) None
Thorold Townline Stop- AM. C 150 | 0.49 (NB) None
Road and Controlled
Barker Parkway Stop- A.M. A 8.8 0.27 (NB) None
and Venture Way Controlled P.M. A 8.9 0.25 (SB) None
Upper's Lane and Stop- AM. A 7.4 0.07 (SBLR) None
Street C Controlled | p m. A 70 | 0.09 (EBLT) None

Note 1:

The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro/ICU).

The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road

approach (HCM 2000).

Note 2: The critical v/c ratio is considered to be the maximum v/c ratfio for movements at the intersection. In addition, all v/c
ratios greater than 0.85 for through and shared turning movements, and 1.00 for exclusive turning movements are

outlined and highlighted.
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Project No. 1046-6664

Page 13 of 23



Parkbridge Lifestyle Communities
Upper's Lane, City of Thorold

Transportation Impact Study

February 2024

Table 11: 2031 Future Total Conditions

Level of . 95th Percentile Queue
; Peak . Control | Maximum
Intersection Control Hour Service Dela v/c ratio 2 Length
1 Y > Storage Lane Length
Davis Road and Stop- A.M. C 16.1 0.41 (WBLR) None
Barker Parkway Controlled P.M. C 215 0.40 (WBLR) None
. Stop- AM. D 31.7 | 0.55 (EBLR) None
Davis Road and Controlled
Upper's Lane onMinor | p M. F 320 | 1.44 (EBLR) None
Roadway
Lundy's Lane and AM. A 1.77 0.20 (WB) None
K K Roundabout
Barker Parkway P.M. A 1.90 0.28 (WB) None
Lundy’s Lane and AM. C 20.5 0.75 (EBT) None
Thorold Townline Signalized
Road P.M. C 24.9 0.85 (EBT) None
Thorold Townline Stop- AM. A 9.9 0.40 (SBT) None
Road and I
Thorold Townline Stop- AM. A 7.5 0.43 (SBT) None
Road and Venture Controlled
Street onirolie P.M. A 6.9 0.07 (NBLT) None
Thorold Townline Stop- AM. C 17.3 | 0.58 (WB) None
Road and Controlled
Barker Parkway Stop- A.M. A 9.0 0.28 (NB) None
and Venture Way Controlled P.M. A 9.5 0.34 (SB) None
Upper's Lane and Stop- A.M. A 7.4 0.07 (SBLR) None
Street C Controlled | p m. A 7.7 | 0.09 (EBLT) None

Note 1:

The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro/ICU).

The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road

approach (HCM 2000).

Note 2: The critical v/c ratio is considered to be the maximum v/c ratfio for movements at the intersection. In addition, all v/c
ratios greater than 0.85 for through and shared turning movements, and 1.00 for exclusive turning movements are

outlined and highlighted.
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Table 12: 2036 Future Total Conditions

Peak Level of Control | Maximum 95th Percentile Queue
Intersection Control Hour Service Dela v/c rafio 2 Length
1 Y > Storage Lane Length

Davis Road and Stop- A.M. C 17.4 0.44 (WBLR) None

Barker Parkway Controlled P.M. C 24.5 0.44 (WBLR) None

. Stop- AM. E 385 | 0.62 (WB) None
Davis Road and Controlled

Upper's Lane on Minor P.M. F 478.6 | 1.87 (WB) None
Roadway

Lundy’s Lane and A.M. A 1.82 0.22 (EB) None

Roundabout

Barker Parkway P.M. B 1.95 0.31 (WB) None

Lundy’s Lane and AM. C 21.8 0.78 (EBT) None
Thorold Townline Signalized

Road P.M. C 27.9 0.90 (EBT) None

Thorold Townline Stop- AM. B 103 | 0.42 (SBT) None

Road and I

Upper's Lane Contfrolled | p m, B 11.6 | 0.49 (SBT) None

Thorold Townline Stop- AM. A 7.5 0.43 (SBT) None
Road and Venture Controlled

Street onirolle P.M. A 7.7 | 0.07 (NBLT) None

Thorold Townline Stop- AM. C 209 | 0.66 (WB) None
Road and Controlled

Barker Street and Stop- AM. A 2.1 0.30 (NB) None

Venture Way Controlled P.M. A 9.6 0.35 (SB) None

Upper's Lane and Stop- AM. A 7.4 | 0.07 (SBLR) None

Street C Controlled | p m. A 7.7 0.09 (EB) None

Note 1:

The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro/ICU).

The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road

approach (HCM 2000).

Note 2: The critical v/c ratio is considered to be the maximum v/c ratfio for movements at the intersection. In addition, all v/c
ratios greater than 0.85 for through and shared turning movements, and 1.00 for exclusive turning movements are

outlined and highlighted.

Most of the intersections in the future total conditions are expected to operate with a Level of
Service of “C" or better, with increasing control delay over the horizon years.

The intersection of Davis Road and Upper's Lane is expected to operate with failing conditions in
both peak hour factors.

The stop-controlled intersection of Thorold Townline Road and Beaverdams Road is expected to
operate with a Level of Service of “E.” This intersection is approximately 665 metres and will be
utilized to tfravel east. To improve the operations of this intersection, it is recommended to convert
this stop control on minor approach intersection to a signalized intersection.

C.F. Crozier & Associates Inc.
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6.0 Comparison of Future Background and Future Total results

Table 13 compares the results found in the horizon year of 2036 future fotal conditions as well future
background conditions.

Table 13: Comparison of 2036 Future Background and Future Total Conditions

Peak Level of Control | Maximum Level of Control | Maximum
Intersection Hour Service! Delay v/c ratio Service'! Delay v/c ratio 2
Future Background Conditions Future Total Conditions
AM C 15.8 0.37 C 17.4 0.44
Davis Road and o ) (WBLR) ) (WBLR)
Barker Parkway 0.35 0.44
P.M. C 20.5 (WBLR) C 24.5 (WBLR)
Davis Road and | AM. D 27.2 0.53 (EB) E 38.5 0.62 (WB)
Upper'sLane | pm. F 95.7 | 0.84 (WB) F 478.6 1.87 (WB)
Lundy’s Lane AM. A 1.79 0.22 (EB) A 1.82 0.22 (EB)
and Barker
Parkway P.M. A 1.96 0.30 (WB) B 1.95 0.31 (WB)
Lundy’s Lane AM. C 20.7 0.76 (EBT) C 21.8 0.78 (EBT)
and Thorold
Thorold Townline | A m. A 9.1 0.30 (NBT) B 10.3 0.42 (SBT)
Road and
Thorold Townline | a M. C 17.2 | 0.59 (WB) C 20.9 0.66 (WB)
Road and
Beaverdams | p . D 25.3 0.49 (EB) E 46.7 0.88 (SB)
Road
Barker Zﬂeef AM. A 9.1 0.30 (NB) A 9.1 0.30 (NB)
an

Note 1:

The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro/ICU).

The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road

approach (HCM 2000).
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 turning movements, and 1.00 for exclusive turning movements are
outlined and highlighted.

The addition of site frips is not expected to change the results significantly, as the Levels of Service
remain the same between the Future Background and Future Total conditions, for most of the peak
hours.

The intersection of Thorold Townline Road and Beaverdams Road is expected to operate with a
Level of Service of “E” in the p.m. peak hour in the 2036 future total conditions. This is not a significant
change from the projected Level of Service of "D in the 2036 future background conditions. To
improve these results, signal optimization is recommended. This area is expected to grow and
develop further to accommodate the extra traffic in new residential areas.

C.F. Crozier & Associates Inc.
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6.1 Recommendations

Most of the study network intersections are expected to operate sufficiently, with minimal control

delays.

The intersection of Davis Road at Upper’s Lane has operational issues in the 2023 conditions. It is
expected to worsen with time with a projected Level of Service of “F" in the p.m. peak hour in the
2026 future background conditions, which does not include the site generated traffic. Per the
Ontario Traffic Manual Justifications 4-7, a signal is not warranted, using the 2036 future total
projected volumes. However, per the Ontario Traffic Manual Justifications 1-3, a signal is justified.
Justifications 1T and 2 are based on minimum vehicular volume and delays to cross traffic,
respectively, while Justification 3 is a based on a combination of Justification 1 and 2. Generally,
Justification 7 is utilized more to justify converting an intersection into a signalized one. As a
signalized intersection, it is expected to operate with a Level of Service of A and B, in the a.m. and
p.m. peak hours respectively. This is an improvement from the expected Level of Service of F. Table

14 displays the results.

The intersection of Thorold Townline Road and Beaverdams Road is expected to operate with Levels
of Service of “D"” and "“E" and to improve these results, it is recommended to signalize this
intersection. However, Per the Ontario Traffic Manual Justification 7, a signal is not warranted.
Synchro 11 was used for the signalized scenario using the 2036 future conditions. If signalized, the
intersection is expected to operate with a Level of Service of “B"” in the a.m. and p.m. peak hours.

The table below displays the results if the intersection is optimized.

Table 14: Recommendation Results

Level of

95th Percentile Queue

’ Peak . Control | Maximum
Intersection Control H Service Del fio 2 Length
our 1 EEy | wemie > Storage Lane Length

Davis Road and , , A.M. A 8.2 0.47 (NBT) None
, Signalized

Upper's Lane P.M. B 10.5 | 0.65 (NBT) None

Thorold Townline AM. B 1.5 0.58 (WB) None
Road and Signalized

As requested by Niagara Region, a left-turn warrant based on the MTO Design Supplement (April
2020) was completed for Street A. A designated left turn lane is not warranted for the proposed
Street. Appendix | contains all relevant information on recommendations.

7.0 Future Venture Way Extension to Thorold Townline Road

While the above analysis was completed with both Venture Way and Upper’s Lane fully constructed
to Thorold Townline Road, there is a possibility that the extension of Venture Way isn't constructed
before the development is built. As such, the development traffic was reassigned assuming the
Venture Way extension was not constructed to Thorold Townline Road.

C.F. Crozier & Associates Inc.
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Table 15: 2036 Future Total Scenario 2 Conditions

Level of

95th Percentile Queue

. Peak . Control | Maximum
Intersection Control Service I tio 2 Length
21 1 nelely | e > Storage Lane Length

Davis Road and Stop- A.M. C 18.1 0.48 (WBLR) None

Barker Parkway Controlled P.M. D 26.0 0.45 (WBLR) None

' Stop- AM. E 428 | 0.67 (WB) None
Davis Road and Controlled

Upper's Lane on Minor P.M. 338.0 | 1.48(WB) | 87.3m > 63.3m (WB)

Roadway

Lundy's Lane and AM. A 1.82 0.22 (EB) None

Roundabout

Barker Parkway P.M. B 195 | 0.31 (WB) None

Lundy’s Lane and AM. C 21.2 0.77 (EBT) None
Thorold Townline Signalized

Road P.M. C 29.3 0.94 (EBT) 42.7 m > 30.0 m (NBL)

Thorold Townline Stop- AM. A 9.7 | 0.36 (NBTR) None
Road and Controlled

Upper's Lane onirolle P.M. A 10.0 0.39 (SBTL) None

Thorold Townline Stop- AM. C 20.5 | 0.65(WB) None
Road and Controlled

Barker Street and STOD- A.M. B 11.7 0.48 (NB) None

Venture Way Controlled | p M. B 1.1 0.42 (SB) None

Upper's Lane and Stop- A.M. A 7.4 0.04 (EBTL) None

Street C Confrolled | p m. A 7.6 | 0.09 (EBTL) None

Note 1:

The Level of Service of a signalized intersection is based on the average control delay per vehicle (Synchro/ICU).

The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road

approach (HCM 2

000).

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 turning movements, and 1.00 for exclusive turning movements are
outlined and highlighted.

As seen in Table 15, the intersection of Davis Road and Barker Parkway is expected to have a higher
delay with the increased traffic but does not go intfo a LOS of ‘F' and it is not expected to be at
capacity. As scenario did not include the recommendations as outlined in Section 4.1, both the
Davis Road and Upper's Lane and the Thorold Townline Road and Beaverdams Road intersections
are still expected to be experience significant delays. Based on the results with the recommended
improvements, these intersections are expected to be able to handle this scenario with the
recommended improvements. The Lundy’s Lane and Barker Parkway roundabout has significant
capacity and is not expected to be significantly affected by the increase of volume during this

scenario.
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8.0 Site Access Safety Review

According to the Draft Plan by Bousfields Inc., (January 3, 2024), there are three streets proposed
within the subject development. Street A extends from Venture Way and continues to connect with
the Future Road, east of the development, allowing access info the site from east as well as the
west. Street B connects with Street A within the subject development and other residential
developments. Street C allows access into the site from the south of the site, via Upper's Lane.

8.1 Sightline Review

The sightline review will be completed for the intersection at Street A at Street B as well as the
intersection of Street C and Street Upper's Lane. However, as these streets are projected, the
sightline analysis is completed based on the projected streets. Due fo this, sightline figures have not
been included in this report.

Table 16 displays the sightline results for the intersection at Street A at Street B as well as the
intersection of Street C and Street Upper’s Lane.

Given that the road network is under the jurisdiction of the City of Thorold, the sight distance
analyses will be subject to the Transportation Association of Canada (TAC) Geometric Design Guide
for Canadian Roads (GDGCR). Therefore, the TAC-GDGCR was consulted to conduct the safety
review for the proposed Site Access.

A review of the available sight distance atf the proposed site intersections was undertaken based on
Transportation Association of Canada (TAC) Geometric Design Guide for Canadian Roads (June
2017). Streets in the City of Thorold are assumed to have speeds of 60 km/h with a design speed of
70 km/h. The local roads within the subject development are assumed to have a speed of 50 km/h,
with a design speed of 60 km/h. Utilizing the equation provided by the TAC guideline 9.9.1 and the
table provided in 9.9.5, the required sight distance of a passenger vehicle making a right-turn and a
left-turn from stop are approximately 130 metres and 150 metres respectively for the design speed of
70 km/h. For the design speed of 50 km/h, the required sight distance of a passenger vehicle
making a right-turn and a left-turn from stop are approximately 110 metres and 130 meftres
respectively.

Sight distance was measured from the site access using the following assumptions:
» Astandard driver eye height of 1.08 m for a passenger car.

A 4.4 msetback from the approximate extension of the outer curb to represent a vehicle
waiting to exit the Site.

Intersection sight distance is calculated using Equation 9.9.1 from the Geometric Design Guide for
Canadian Roads (June 2017):

ISD =0.278 * V. major * tg
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 16: Sight Distance Analysis

Feature Street A/Venture Street C and Street
Street and Street B Upper’s Lane
Access Type Full-Movement Full-Movement
Posted Speed Limit of Roadway 50 km/h 50 km/h
Assumed Design Speed 60 km/h 60 km/h
o | oo

Grade of Roadway

Less than 3%

Less than 3%

Horizontal Alignment of Roadway Straight Straight
Required Sight Distance (right turn) >110m >110m
Available Sight Distance (right turn) 190 m 267 m

Required Sight Distance (left turn) >130 m >130m
Available Sight Distance (left turn) 360 m 468 m
Minimum Sight Distances Satisfied? YES YES

The intersections meet the relevant TAC GDGCR requirements of the sightline analysis. To further
improve the sight distances, it is recommended to avoid the usage of larder landscaping plants
such as trees at the intersections. Appendix J contains excerpts from the TAC GDGCR Manual.

8.2 Emergency Access Review/Phasing

Maintaining emergency access throughout the development’s construction is paramount. As such,
it is important to identify and maintain routes into the development.

At the north end of the development, access for emergency vehicles can be through the use of
Street A or using Street B. The private streets can be used in case of any blockages along Street ‘A’
to ensure that emergency vehicles move freely.

A preliminary phasing plan was prepared by Bousfields Inc. At this stage it is only preliminary and
subject to change through detailed design. There are three (3) construction phases for the Upper's
Lane development. Phase 1 of construction will include the construction Street A and B fo ensure
two points of ingress/egress are maintained. Additional local roads could be constructed parallel to
Street B, increasing points of access for emergency vehicles. Phase 2 of construction occurs north of
Street A, with additional local roads to be constructed. Finally, Phase 3 of construction occurs in the
southwest corner of the development. This phase of construction will connect Street C to Street B
and Uppers Lane, ensuring that access is maintained for emergency vehicles.
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9.0 Transportation Demand Management (TDM) Measures

Transportation Demand Management (TDM) measures are recommended to promote alternative
modes of fransportation, such as transit and fo encourage the use of non-auto transportation to
reduce pollution, single-occupancy vehicle (SOV) trips, parking demand for the proposed
development, and to improve community health. The following section outlines site specific TDM
measures recommended for the proposed residential development.

9.1 Existing TDM Measures
9.1.1 Transit

As outlined in Section 2, two transit stops are provided near the Subject Property, Barker Parkway at
Sunset Way and Davis Road at Allanburg Road.

City of Thorold transit services connect the Subject Property to the transit hub at Thorold Towpath
Terminal. From there, residents can fransfer to other buses to the rest of the Niagara Region. Niagara
Region Transit has infroduced a consolidated transit system in the Niagara Region. This initiative allows
residents to transfer to other busses to the rest of the region.

For transfers between busses, Niagara Region Transit offers unlimited fravel within a two-hour period
for the completion of a one-way frip.

Niagara Region Transit also offers discounts for eligible riders and pre-paid passes via Transit App, a
mobile fare payment app. Those who travel regularly by fransit (i.e., commuters and students) can
receive a discounted 10-ride-card or 31-day pass, while those below 17 years old or 65 and over, can
receive a discounted single ticket, and a further discount on 10-ride-card’s or 31-day passes when
using Transit App. Additionally, the "U-Pass Add-On" allows Brock University students o purchase
discounted monthly passes.

Finally, “TransCab" is Niagara Region Transit’s on demand transit service available in an area of West
St. Catharines, a place without the provision of bus services. The TransCab operates similar fo a cab
service, with vehicles picking up and dropping off passengers in designated zones. The drop off zone
is programmed in the Transit App, but includes most bus stops west of Martindale Rd./Louth St. All
these initiatives promote transit use and incentivize commuters to explore alternate methods of
transportation.

9.1.2 Pedestrian

As part of the plan to develop the community, sidewalks for pedestrian usage will be built along the
local roads within the neighbourhood. This will allow for a more walkable space and promote the
usage of other modes of transportation.

9.2 Site Specific TDM Opportunities

9.2.1 Passes

To encourage residents to utilize transit, a 31-day Regional Pass is recommended to be provided
with the purchase of an individual residential unit.

9.2.2 1IDM Information Package

Upon occupancy, a TDM information package should be provided to residents.
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TDM update and promotional material can be confinuously distributed to residents via mailbox.
Such measure is expected to increase awareness of available alternate tfravel modes and reduce
the barriers to adopting more sustainable fravel behavior. Such marketing allows prospective
tenants to be aware of sustainable travel options.

Neighborhood commercial, retail, and institutional facilities should also be included in the marketing
package to promote local businesses.

10.0 Conclusion
The findings and recommendations of our analysis are summarized as the following:

e Under 2023 conditions, the intersections operate with a Level of service of “C" or better,
except for the intersection of Davis Road and Upper’s Lane. The intersection operates with a
Level of Service of "E" in the p.m. peak hour.

e Under 2026, 2031 and 2036 future background conditions, the intersections are expected to
operate similar fo the 2023 conditions, as most of the intersections are expected to operate
with a Level of “C" or better. The stop-conftrolled intersection of Thorold Townline Road at
Beaverdams Road is expected to operate with a Level of Service of “D” in the p.m. peak
hour, and with a conftrol delay of 25.3 seconds in the 2036 horizon year due to the growth in
traffic. The intersection of Davis Road and Upper's Lane is expected to contfinue with failing
operations throughout the future background conditions.

+ The subject development is expected to generate 241 and 307 two-way frips during the
weekday a.m. and p.m. peak hour, respectively.

» The future background conditions are not expected to change under the future total
conditions, other than slight increases in control delay and volume-to-capacity ratios. The
intersection of Thorold Townline Road at Beaverdams Road is expected to operate with a
Level of Service of “E” in the p.m. peak hour, with a volume-to-capacity ratio of 0.88.

e Itisrecommended to convert the stop control intersection of Davis Road and Upper's Lane
intfo a signalized intersection to improve the results of the operations. Per the Ontario Traffic
Manual Justifications 4-7, a signal is not warranted, using the 2036 future total projected
volumes.

+ The intersection of Thorold Townline Road and Beaverdams Road is expected to operate
with Levels of Service of “D” and “E” and to improve these results, it is recommended to
signalize this intersection. If this recommendation is used, the intersection is expected to
operate with a Level of Service of "B"” in the a.m. and p.m. peak hours.

» The analysis undertaken herein was prepared using the most recent Draft Plan of Subdivision
available at the fime of writing this report. Any minor changes to the plan are not expected
to materially affect the conclusions contained within this report.

e The intersections meet the relevant TAC GDGCR requirements of the sightline analysis,
To help facilitate emergency access, the development construction should be phased in

three (3) phases with Streets ‘A’ and ‘B’ completed in the first two (2) phases and private
roads built as needed to always ensure multiple routes for emergency vehicles.
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* A preliminary phasing plan has been completed by Bousfields Inc. and is subject to change
through detailed design.

» For the Transportation Demand Management plan, strategies were recommended fo result
in more efficient use of fransportation modes. They included the accessibility of bike facilities,
and use of sustainable transportation modes.

« Therefore, the Draft Plan of Subdivision application can be supported from a tfransportation
perspective given that the surrounding road network can accommodate the increase in
traffic volumes attributable to the proposed development.

In conclusion, the proposed development in the City of Thorold can be supported from a
fransportation operations, safety, and parking perspective. We trust that this review satisfies any
fransportation concerns associated with the Draft Plan for this development. Please feel free to
contact the undersigned for any further information required.

Respectfully submitted,

C.F..CROZIER & ASSOCIATES INC. C.F. CROLZIER & ASSOCIATES INC.
‘ :
lan Lindley, MASc., P.Eng. . Aaron Wignall, Associate
Project Engineer, Transportation Senior Project Manager, Transportation

IL/ak/la/sa
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