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Executive Summary

CGH Transportation has been retained by Primont (Thorold/Welland) Inc. to prepare a Transportation Impact
Study to support the proposed residential development at 436 Quaker Road in the City of Welland. This
Transportation Impact Study has been prepared to support the Draft Plan of Subdivision application. The study
will include a review of existing and planned conditions, a travel demand forecast, an operational analysis, and a
transportation demand management plan. As a Northwest Welland Secondary Plan Transportation Assessment
report released recently has already provided a high-level review of the major intersections in the transportation
network within the Northwest Welland Secondary Plan area, the focus of the operations analysis of this report
will be on the site accesses. Through the Terms of Reference, the scope has been confirmed with the City.

Proposed Development:

The Primont (Thorold/Welland) Inc. Lands, consisting of 8.345 hectares of net land area, are located along the
northern edge of Welland, bounded by Rice Road on the west side, First Avenue on the east side, Quaker Road on
the south side, and the City of Welland boundary on the north side.

The proposed development will include 289 single-detached or townhouse dwelling units, and approximately 422
apartment units. Access to the proposed development in this application can be facilitated via the direct access
on Quaker Road, the direct access on First Avenue / Cataract Road, and the connections to the adjacent
development to the west.

The site statistics have been taken from preliminary block plans and will be refined through future Zoning By-law
and Site Plan Approval stages during which the unit counts for each residential type may change. The proposed
development is anticipated to be fully built out by 2026.

Analysis Process & Key Findings:
The study includes traffic operational analysis at the Study Area intersections for the baseline horizon of 2024,
and the buildout horizon of 2026.

All Study Area intersections have not been constructed in the 2024 existing conditions, the traffic operations as at
the adjacent major intersections of Rice Road and Quaker Road, and First Avenue and Quaker Road both operate
with constraints during the PM peak hour, due to the high projected volumes and the current all-way stop
configuration. Signals are warranted at these two intersections and all constraints will be mitigated under the
signalized configuration.

The planned network improvements and recommendations from the Northwest Welland Secondary Plan
Transportation Assessment report have been incorporated into the traffic analysis for 2026.

The proposed development is anticipated to generate a total of 328 AM and 431 PM two-way vehicle trips by
2026, including 214 AM and 296 PM two-way vehicle trips for the low-density housing and 114 AM and 135 PM
two-way vehicle trips for the medium-density housing. The subject development’s impact on the operations of
Study Area intersections is relatively low, relative to the impact of the background traffic.

The initial assumption for the Quaker Road at Street A and First Avenue at Street D intersections are unsignalized
with stop controls at the minor approaches. However, operational constraints are projected for the minor
approaches at the Quaker Road at Street A and the First Avenue at Street D intersections. Signalization is not
warranted but are required at these intersections as demonstrated in the Synchro analysis results.

I§CGH
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The intersection of Street A and Street D is projected to operate without operational constraints. The delays and
queues will be minimal under the 2026 future background and total conditions, with a significant amount of
residual capacity to accommodate any potential change in travel patterns.

A preliminary transportation demand management plan including transit and active modes measures have been
recommended in order to reduce reliance on single occupant vehicle trips. TDM measures will be further explored
at the Site Approval stage once the site statistics and concept plan are refined. Potential cut-through traffic using
the residential collector roads will be controlled with signage and traffic calming measures in the later stages of
development application to restrict heavy vehicles to use only the arterial roads.

Given that the impact of the proposed development on the surrounding Study Area road network is relatively
minor, compared to the other developments in the area, and can be mitigated by network and signal
improvement, the proposed development application is recommended to proceed from a transportation
perspective.

I§CGH
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1 Introduction

This Transportation Impact Study (TIS) has been prepared to support the Draft Plan of Subdivision application for
Primont (Thorold/Welland) Inc.’s 436 Quaker Road, Welland, Ontario. The property is bounded by Quaker Road
to the south, First Avenue to the east, and the Welland-Thorold border to the north. According to the City of
Welland Official Plan, the area is currently designated for Low Density Residential and Medium Density Residential
land use. The subject site is greenfield.

The proposed development will include approximately 289 single-detached or townhouse dwelling units and
approximately 422 medium density dwelling units. Access to the proposed development will be facilitated via
direct access points on Quaker Road and First Avenue / Cataract Road. Additionally, there will be future
connections to adjacent developments to the west and north.

Figure 1 illustrates the site context. Figure 2 illustrates the conceptual block plan showing the subject Primont
(Thorold/Welland) Inc. development.

Figure 1: Site Context
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DATE
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2 Study Area

While typically the study area of the Transportation Impact Study (TIS) would be required to include major
intersections, such as the Rice Road and Quaker Road intersection and the First Avenue and Quaker Road
intersection, it has been determined that a previous study has already sufficiently examined these intersections.
The Northwest Welland Secondary Plan Transportation Assessment, completed by Associated Engineering in
December 2023, has thoroughly examined transportation conditions in the area covered by the Northwest
Welland Secondary Plan (NWWSP study). The NWWSP study area, located in the northwest quadrant of the City
of Welland, is bounded to the north by the city's municipal limits, to the west by Line Avenue/Clare Avenue, and
to the east by the rear property line of properties fronting onto Regional Road 50 (Niagara Street). This area
encompasses our proposed development and considers other developments in the Secondary Plan area
anticipated for future construction as well. The 2023 study has already conducted a comprehensive review of
traffic operations at the arterial road intersections relevant to our study and provided recommendations regarding
intersection configurations.

As conducting a similar study for the same intersections would be redundant, a scope reduction has been
proposed to the City. Consequently, while these intersections are included for context in this study, Synchro
analysis will not be performed for the Rice Road and Quaker Road intersection or the First Avenue and Quaker
Road intersection. The City of Welland’s transportation staff have agreed to the proposed Study Area, which
consists of the following intersections:

e Street ‘A’ at Quaker Road (Future)
e Street ‘D’ at First Avenue / Cataract Road (Future)
e Street ‘A’ at Street ‘D’ (Future)

The first two intersections are the proposed site accesses on the City’s arterials, while the last one is the
intersection of the planned collector roads within the NWWSP area. The configuration of these access points will
be analyzed and confirmed through this study. The connections to the west are not included in this study, as they
will not serve as primary access points for this site but will mostly be used by the adjacent site with 114 units to
access the collector road, Street A. The connection to the site to the north in Thorold is also not included, as it will
be developed in later phases and will not be built by the future horizon of 2026. This study will examine traffic
operation conditions under the assumption that all site trips will enter and exit via the two accesses on major
roads. In later phases, connections will divert some traffic away from these accesses, making the conditions
examined in this study more conservative at these access points. The Terms of Reference for this TIS and email
correspondences have been included in Appendix A.

It has also been confirmed through the Terms of Reference that the information and conclusions from the 2023
NWWSP study will be used as the basis for this study, including the background growth rates and the ultimate
intersection configurations and collector road layout, with only slight adjustments for changes in the concept plan.
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3 Existing Transportation Systems

3.1 Area Road Network
Rice Road

Rice Road is a Niagara regional road with a two-lane rural cross-section within the study area. There are no active
transportation facilities provided along Rice Road in this area. The Region of Niagara Official Plan designates a
right-of-way of 26.2 meters. The posted speed limit is 50 km/h.

Quaker Road

Quaker Road is a City of Welland arterial road with a two-lane cross-section. Sidewalks are only provided for the
segment of Quaker Road from Quaker Road Public School eastward, and there are no cycling facilities along the
road. The City of Welland Official Plan protects a right-of-way of 30 meters. The general posted speed limit is 50
km/h, but it is reduced to 40 km/h in front of the school crossing.

First Avenue

First Avenue is a City of Welland arterial road with a two-lane cross-section. There are no active transportation
facilities provided along First Avenue north of Quaker Road, while boulevard-separated sidewalks and dedicated
bicycle lanes are provided on both sides of the road south of Quaker Road. The City of Welland Official Plan
protects a right-of-way of 30 meters. The posted speed limit is 50 km/h north of Quaker Road and is reduced to
40 km/h south of Quaker Road when the school crossing sign is flashing. Trucks are not permitted on First Avenue
south of Quaker Road.

3.2 Existing Intersections
Rice Road at Quaker Road

The intersection of Rice Road and Quaker Road is an unsignalized four-legged intersection controlled by all-way
stop signs. Each approach consists of a single lane shared for left turns, through traffic, and right turns. There are
no turn restrictions at this intersection. No pedestrian crossings are provided. Figure 3 illustrates the intersection
of Rice Road at Quaker Road.

Source: Google Map; Accessed May 22, 2024
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First Avenue at Quaker Road

The intersection of First Avenue and Quaker Road is an unsignalized four-legged intersection controlled by all-way
stop signs. Each approach consists of a shared left-turn, through, and right-turn lane, with no turn restrictions. A
pedestrian crossing is provided only on the south side of the intersection. "School Zone Maximum Speed When
Flashing" signs are present at the intersection for westbound traffic. Figure 4 illustrates the intersection of First
Avenue and Quaker Road. Figure 4 illustrates the intersection of First Avenue at Quaker Road.

Source: Google Map; Accessed May 22, 2024

3.3 Cycling and Pedestrian Facilities
Currently, limited active transportation facilities are provided in the study area.

A concrete sidewalk is provided on the south side of Quaker Road from Quaker Road Public School to the
intersection with Goodwillie Drive, one block east of First Avenue. The rest of Quaker Road has only gravel
shoulders, which do not meet standard pedestrian facility requirements. No cycling facilities are present along
Quaker Road.

Rice Road (Regional Road 54) has no active transportation facilities.

First Avenue north of Quaker Road also lacks active transportation facilities. However, First Avenue south of
Quaker Road features bicycle lanes on both sides of the roadway, semi-mountable curbs at the intersections, and
concrete sidewalks separated by boulevards. No cycling facilities are present on any other roads within the study
area.

Figure 5 illustrates the existing and future transportation network of the Niagara Region, as excerpted from the
Strategic Cycling Map. The existing cycling facilities along First Avenue are highlighted.
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Site

Source: Niagara Region Transportation Master Plan (2017)

3.4 Existing Transit

On January 1, 2023, the new Niagara Region Transit (NRT) consolidated all previous transit systems in the region,
including Niagara Region Transit, St. Catharines Transit, Welland Transit, and Fort Erie Transit, into a single transit
operator.

Route 502 Rice Road runs between the Downtown Terminal and Niagara College, mostly along Prince Charles
Drive, Rice Road, and Bridlewood in the northbound direction, and along Rice Road and Willson Road in the
southbound direction. This route operates every 30 minutes during daytime hours from Monday to Friday, with
headways increasing to around 60 minutes during the weekend. The closest stop is located at the intersection of
Rice Road and Eastwood Drive, approximately 640 meters south of Quaker Road.

Route 503 First Avenue also runs between the Downtown Terminal and Niagara College, primarily along First
Avenue, Centennial Drive, Champlain Avenue, and Niagara Street. This route operates every 30 minutes during
daytime hours from Monday to Friday and every 60 minutes during the weekend. The closest stop is located at
Niagara College Boulevard, approximately 850 meters south of Quaker Road.

Route 509 Niagara Street runs between the Downtown Terminal and Quaker Road. This route operates every 30
minutes during daytime hours from Monday to Friday and every 60 minutes in the evenings and during the
weekend. The closest stop is along First Avenue just north of Woodlawn Road, approximately 200 meters south
of Quaker Road.

Regional routes provide connections from Welland to nearby cities, including Niagara Falls and St. Catharines.
Route 65 Niagara College (Welland) to Niagara Falls runs between Morrison / Dorchester Hub and Niagara College.
Route 70 St. Catharines to Welland runs between St. Catharines Terminal and Welland Bus Terminal. Route 75
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runs in the opposite direction of route 70. The routes all operate with a headway of 30 minutes from Monday to
Friday and 60 minutes on Saturday. There are no services on Sundays.

The existing Welland local routes in the Study Area are presented in Figure 6. The existing Niagara Regional route
is illustrated in Figure 7.

Source: https://nrtransit.ca/routes/ Accessed: May 23, 2024
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Source: https://nrtransit.ca/routes/ Accessed: May 23, 2024

4 Existing Multimodal Data and Performance Analysis

4.1 Existing Peak Hour Travel Demand

The analysis will cover the weekday AM and PM peak hours due to the development being proposed are of
residential lane use. To understand the existing AM and PM peak hour traffic volumes, the same turning
movement counts used by the 2023 Northwest Welland Secondary Plan Transportation Assessment, which was
provided by the Regional Municipality of Niagara, dated as recent as late 2022, have been used for the two existing
intersections.

Table 1 summarizes the date of the most recent turning movement counts at each existing Study Area intersection.

Data Type Location Count Date
Rice Road at Quaker Road Sep 14, 2022

Turning M t Counts (TMC
urning Movement Counts (TMC) First Avenue at Quaker Road Nov 2, 2022

Given that the turning movement counts were undertaken in 2022, annual compound growth rates were applied
to reflect 2024 existing conditions which will be used as the base conditions for the study. Annual compound
growth rates (CAGR) calculated from Niagara Region’s transportation demand model were applied to the volumes
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at the Study Area intersections, as discussed in Section 4.4 below. The 2022 turning movement count data is
included in Appendix B.

Figure 8 illustrates the 2022 traffic volumes at the Study Area intersections.

4.2 Background Corridor Growth

The background growth rate accounts for the increase in traffic volumes on streets within the study area due to
various factors, including land use planning and significant transportation projects (e.g., overall population change
in the region and improvements in public transit and active transportation systems).

As confirmed in the Terms of Reference, the same annual corridor growth rates used in the NWWSP study will be
applied in this study. The NWWSP study analyzed the Niagara Region Travel Forecasting Model for the 2011 and
2031 horizons, projecting future traffic volumes based on regional population and employment growth. Table 2
summarizes the 2011 AM peak hour auto link volumes and the projected 2031 AM peak hour auto link volumes
in each travel direction. The volumes between 2016 and 2031 have been compared, and annualized growth rates
have been calculated for each approach, prorated to reflect an exponential growth. Following the approach of the
NWWSP study, and in the absence of PM peak auto link volume projections, the same annual growth rates will be
applied to the PM peak turning movement counts to establish the existing and all future conditions.
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i . 2016-2031 2016-2031
Link Start End Direction 2011 2026 2031 % Increase CAGR
. NB 212 511 611 188% 5.44%
RiceRoad o' F':;’:é"son Wo;:a:zw” sB 189 213 221 17% 0.79%
Two-way 401 724 832 107% 3.72%
, NB 201 281 278 -4% -0.23%
First Avenue O™t RR;’:(;”SO” Wol::’:a:gwn SB 432 444 448 4% 0.18%
Two-way 723 725 726 0% 0.02%
Quak EB 253 445 509 101% 3.56%
:jajr Pelham Street  Niagara Street WB 78 106 115 47% 1.96%
Two-way 331 551 624 89% 3.22%

As shown in the table above, higher growth is projected for the number of people traveling northbound along Rice
Road compared to any other road segment, while traffic volumes along First Avenue are not projected to grow
significantly.

The regional model performs long-term forecasts, considering population and employment growth for each traffic
zone, as well as the impact of all large-scale transportation projects planned for completion within the forecast
horizons. Therefore, the projected 2031 volumes in the model include both corridor traffic growth and trips from
surrounding zones, encompassing individual background developments.

The corridor traffic growth reflects the population increase in areas farther from the subject site, as accounted for
by the Region. Several areas have proposed developments whose associated traffic impacts have been included
in the growth rates outlined in Table 2:

e East Fonthill Secondary Plan: Residential growth within this plan is limited to a maximum of 3,000
residents and jobs combined by 2021, 4,500 by 2026, and 5,350 by 2031. Growth within the
Commercial/Employment Centre is limited to a maximum of 785 residents and jobs combined by 2021,
and 1,190 by 2031. The traffic generated by these developments is anticipated to increase volumes along
Rice Road.

® Port Robinson West Secondary Plan: Located north of Merritt Road and bounded by Rice Road and
Cataract Road, this area is expected to generate approximately 12,500 people and jobs, including 8,500
residents, 2,400 jobs in employment areas, and 1,850 jobs in commercial areas. This traffic is anticipated
to increase volumes along both Rice Road and First Avenue.

The 2026 one-way and two-way volumes have been interpolated using the CAGRs calculated. These values will be
used as a reference for future travel patterns along First Avenue and Quaker Road.

4.3 2024 Existing Volumes

The compound annual growth rates were applied to the 2022 traffic volumes to reflect 2024 horizon conditions.
Figure 9 illustrates the 2024 existing study area traffic volumes.

Page 10
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4.4  QOperational Analysis Parameters

To understand the automobile operational characteristics of the Study Area intersections, a Synchro model has
been created using Trafficware’s Synchro (Version 11). For the existing conditions, the Study Area intersections
have been coded based on aerial photos. Turning lane storage lengths have been rounded to the nearest five
metres.

A general Peak Hour Factor (PHF) of 0.92 has been assumed for all intersections and applied to both existing and
future analysis horizons, as the existing turning movement counts from the Region do not contain sufficient
information to calculate peak hour factors.

The Heavy Vehicle percentage (HV %) has been calculated for each turning movement at the Study Area
intersections. All Heavy Vehicle percentages calculated to be less than 2% were entered into the Synchro model
as 2% in order to produce a conservative analysis. These calculations are shown in Appendix C. Pedestrian and
cyclist volumes have also been taken from these counts. A pedestrian walking speed of 1.0 m/s has been assumed
as design criteria for pedestrian crossing times.

According to the Niagara Region’s Transportation Impact Study Guidelines, the ideal saturation flow rates as
summarized in Table 3 have been used for the corresponding movements at each Study Area intersection.
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Movement Saturation Flow Rate (pc/h/In)
L 1,651
T 1,776
R 1,498
LT 1,375
RT 1,535
LTR 1,630

A Lost Time Adjustment default value of 0 has been applied. All other parameters have been coded using accepted
best practices and default parameters where applicable. These parameters will also be applied to the Future
Background and Future Total conditions.

Level of Service (LOS) has been defined using HCM 2010 definition for LOS at signalized intersections (Table 4) and
unsignalized intersections (Table 5).

Level of Service Average Control Delay (Seconds/Vehicle)
A <10
>10-20
>20-35
>35-55
>55-80
>80

mm OO w

Level of Service Average Control Delay (Second/Vehicle)
A <10
>10-15
>15-25
>25-35
>35-50
>50

mm OO W

Criteria for critical movements and critical intersections, for both signalized and unsignalized intersections, will be
considered. Movements that exceed those thresholds will be evaluated for possible operational improvements.
As outlined by the Niagara Region’s Transportation Impact Study Guidelines, critical movements should be
identified according to the criteria:

e Atsignalized intersections, movements with v/c ratio greater than 0.85 and/or LOS “E” or worse

e At unsignalized intersections, movements expected to operate at LOS “D” or worse and/or where the
estimated 95th percentile queue length for an individual movement exceeds the available queuing space.

* Any site accesses where entrances or egress is anticipated to be blocked by traffic queues from an
upstream/downstream intersection.

® An exclusive turning movement in which the 95th percentile queue will exceed the available storage
space.

® Exclusive left-turn and right turn lanes that are inaccessible due to the length of queues in the adjacent
through lanes.
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The three intersections as listed in Section 2 do not exist in the 2024 horizon yet. The operational analysis will be
provided for the 2026 Future Background and 2026 Future Total conditions.

5 Future Background Conditions

5.1 Future Analysis Horizons

The subject development is anticipated to be fully built-out and occupied in 2026. The analysis will focus on this
full build-out horizon, with no further horizons included in this report. Given the relatively minor size of the
development, significant growth beyond the future build-out horizon is not expected.

5.2 Future Land Use Context

The Northwest Welland Secondary Plan (NWWSP), within which this development is situated, is anticipated to
generate an increase of 12,181 in population and 84 in jobs by 2033 due to all new developments in the area.
Medium density development will be located along both sides of Quaker Road, with direct access to Quaker Road.
Low density development will be situated along the collector roads or local roads. Mixed-use development will be
positioned in the northwest, northeast, and southeast quadrants of the intersection of Quaker Road and Rice
Road. Figure 10 illustrates the land use map from the Northwest Welland Secondary Plan.

R

Source: Northwest Welland Secondary Plan (2021)

5.3 Planned Conditions

The capital projects planned by the Region, as well as the recommendations in the NWWSP study, have been
considered in this study. Changes to road cross-sections and intersection configurations have been incorporated
into the traffic models.
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5.3.1 Rice Road Widening

The Region plans to widen Regional Road 54 (Rice Road) to a four-lane cross-section by 2041. Rice Road will be
expanded to include four 3.3-meter drive lanes with a 2.5-meter median or a 3.3-meter two-way left turn lane in
the center. Boulevards and sidewalks will be added on both sides, along with a bicycle lane on the west side of
the road between Merritt Road and Quaker Road. The preferred design is included in Appendix D.

5.3.2 Intersection Improvements

5.3.2.1 Rice Road at Quaker Road

Rice Road at Quaker Road will become a signalized intersection consisting of 1 dedicated left-turn lane and 1
shared through / right-turn lane for east and west approaches, 1 dedicated left-turn lane, 1 through lane, and 1
dedicated right-turn lane for north and south approaches. The preliminary design drawing showing the
intersection configuration is included in Appendix D.

Figure 11: Preliminary Design for Rice Road at Quaker Road Intersection
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Source: Preferred Design from Merritt Road and Rice Road Municipal Class Environmental Assessment Study

5.3.2.2  First Avenue and Quaker Road

The NWWSP study has recommended the intersection of First Avenue and Quaker Road to be signalized.
Dedicated left turn lanes will be added, with 35 metres on southbound approach and 30 metres on all other
approaches. Dedicated right turn lanes will also be added, with 30 metres on the eastbound approach and 40
metres on the northbound approach.

5.3.2.3 Intersection with Collectors
The NWWSP study has recommended that 30-metre left-turn lanes should be provided on:

; C1G
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e the eastbound and westbound approaches for Quaker Road at Street A; and
¢ the northbound and southbound approaches for First Avenue at Street D.

5.3.3 Active Transportation Facilities Improvements
According to the Regional Municipality of Niagara’s Strategic Cycling Network Development Technical Paper
(2017), First Avenue / Cataract Road was confirmed as a candidate for enhanced cyclist facilities.

As shown in Figure 5, a Regional Capital Road project has been proposed along Rice Road north of Woodlawn
Road, and future cycling facilities will be provided along First Avenue north of Quaker Road.

5.3.4 Transit Improvements

In the existing conditions, route 509 only provides a short segment of services within the study area, with only
Quaker Road between First Street and Regional Road 50 (Niagara Street) being serviced by Niagara Region Transit.
The NWSSP has recommended that expanded transit service of this route should be considered in conjunction
with the development of the subject lands.

5.4  Future Background Configurations
In the Future Background conditions, it is assumed that the southbound leg at the Quaker Road at Street A
intersection, and the eastbound leg at the First Avenue at Street D intersection have not been constructed.

The Quaker Road at Street A intersection is assumed to be stop-controlled on the minor approach, as mentioned
in Section 5.3.2.3. The eastbound approach will consist of one shared through / right-turn lane. The westbound
approach will consist of one auxiliary left-turn lane and one through lane. The northbound approach will consist
of one shared left-turn / right-turn lane.

The First Avenue at Street D intersection is also assumed to be stop-controlled on the minor approach. The
northbound approach will consist of one shared through / right-turn lane. The southbound approach will consist
of one auxiliary left-turn lane and one through lane. The westbound approaches consist of one shared left-turn /
right-turn lane.

The 2026 Future Background intersection configuration is illustrated in Figure 12.
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5.5 Other Study Area Developments

The NWWSP study has assumed that the collector roads would only service low density residential development.
Traffic generated by medium density and mixed-use development indicated in the preferred plan would have
direct access to Quaker Road, Rice Road or First Avenue and would, therefore, have already been accounted for
in the previous submission in Table 2.

The assumptions made by the NWWSP study generally work, except that it does not reflect the land use
composition of the subject site at 436 Quaker Road. The proposed site is located within Block C. In the NWWSP
study, a total of 800 units have been accounted for the site in the trip generation process, and the 800 units have
been assumed to be single detached houses.

However, the current version of the block plan only consists of 711 to 741 units. Instead of being low-density
housing, 422 of the total unit count will be apartment dwelling units located in two high-rise buildings. Therefore,
to reflect a more accurate site traffic in this report, the site trip for the subject site was removed first to calculate
the future background volumes of the site. The future total volumes will be re-calculated by adding the updated
trip generation results (specific for 436 Quaker Road) to the future background volumes.

The NWWSP study estimated the trip generation for the Northwest Welland Secondary Plan area (broken down
into Block A, B, C and D) using the ITE Trip Generation Manual and the results were summarized in Table 6. As the
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subject site only occupies part of Block C, the proportion of the Block C trips that were generated by the 800-unit
portion were calculated, assuming it would be a linear relationship between the number of trips generated and

the number of units.

Land Use

Block A
Block B

Block C

Block D
Total Trips

Units

615
1175
914
800
114
1260
3964

AM Peak Hour

In Out Total
97 292 389
175 526 701
139 419 558
122 367 488
17 52 70
187 560 747
598 1797 2395

PM Peak Hour

In Out
345 203
635 372
501 294
439 257
62 37
678 397
2159 1266

Total
548
1007
795
696
99
1075
3425

Therefore, a total of 488 AM and 696 PM trips were removed from the total volumes. The rest of the trips were
all included as part of the background development trips.

5.5.1 Site Trips Removal
The removal of site trips was applied in proportion to the number of trips assigned to each inbound and outbound
movement at the Quaker Road at Street A and First Avenue at Street D accesses. The trip generation for Block A,

B, and D do not change.

Figure 13 illustrates the 2026 Future Total volumes interpolated using the growth rates provided in Section 4.2.
Figure 14 illustrates the Future Total volumes site traffic removal.
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5.6 Future Background Traffic Volumes

Subtracting the site-generated traffic from the outdated 2026 Future Total traffic, the Future Background traffic
volumes were projected which included the background development traffic, the background growth rate, and
the existing traffic volumes. Figure 15 illustrates the updated 2026 Future Background volumes.
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5.7 2026 Future Background Conditions Operational Analysis

The 2026 Future Background conditions have been examined to determine the future traffic conditions without
the addition of the proposed development. This will isolate the impact of the subject development on the traffic
network.

Table 7 summarizes the operational analysis of 2026 Future Background conditions. Synchro worksheets have
been included in Appendix E.
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| . AM Peak Hour PM Peak Hour
ntersection Mvmnt os  v/c  Del(s) Qe5%) LOS  V/C  Del.(s) Q(95%)
EBT/R - 0.32 0 0 - 0.49 0 0
Quaker Road at WBL A 0.03 1 <1 B 0.13 2 3
Street A WBT - 0.19 0 0 - 0.25 0 0
(Unsignalized) NBL/R C 0.58 22 28 E 0.65 36 32
Overall B - 6 - D - 5 -
WBL /R C 0.41 16 15 F 0.99 125 58
First Avenue at NBT/R - 0.13 0 0 - 0.23 0 0
Street D SBL A 0.09 5 2 B 0.39 8 14
(Unsignalized) SBT/R - 0.05 0 0 - 0.09 0 2
Overall A - 7 - C - 21 -
Notes: # - 95% percentile exceeds capacity

m - volume for the 95 percentile queue is metered by an upstream signal

With the addition of background traffic growth, the Study Area intersections under the improved network
configurations were projected to operate with acceptable overall LOS and delays, except for the westbound
approach at the First Avenue at Street D intersection during the PM peak. Critical conditions were identified at
this movement due to its high left-turning volumes, which do not have sufficient time to proceed through the
intersection under stop control.

6 Forecasting

6.1 Trip Generation

The block plan design is still preliminary and provides a rough estimate of the site statistics. The proposed
development will contain an approximate unit count of 289 to 319 for low density blocks and an approximate unit
count of 422 for high density blocks. Table 8 summarizes the unit breakdown by blocks.

Land Use Lots / Blocks Units

Low Density Residential Block 2-5, 10-14, 16, 19, 20-24, 26 & 29 245-275+
Low Density Residential Block 1 44+
Medium Density Residential Block 30 422+

For this exercise, the trip generation has been projected using the most conservative scenario, that is, there will
be 319 units of low-density housing within the development and all 319 units will be single detached homes. The
plan would be subject to subsequent site plan approval processes that will further refine the plans for each block
and provide more accurate unit counts. While the final development concept scale of the development may
subject to changes such as the division between single detached homes and townhomes, the foregoing represents
a conservative estimate of the traffic that could be generated by the subject development and the conclusions
will remain valid.

Vehicle trips for the proposed development have been generated based on the ITE Trip Generation Manual 11t
Edition. The appropriate trip generation rates have been selected for each of the proposed land uses. The single-
family detached land use category was applied to the 319 low-density units. The Multifamily Housing (High-rise)
land use category was used to estimate trips for the 422 apartment building units as they are anticipated to be
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around 12 storeys and any residential building higher than 10 storeys is considered a high-rise within the ITE Trip
Generation Manual. The ITE vehicle trip generation rates and directional splits are summarized in Table 9.

i Distribution
Land Use Land Use Units Peak Method V.ehlcle istributi

Code Hour Trip Rate In Out
AM 0.70 25% 75%

ingle Family D h 21 1 Fi E i
Single Family Detached 0 319 PM itted Curve Equation 0.94 63% 379%
AM 0.26 26% 74%

Multi-family High-ri 222 422 Weighted A

ulti-family High-rise PM eighted Average 031 62% 38%

The vehicle trip rates calculated using the fitted curve equations have been applied to the single-family detached
category because the regressions were calculated based on more than 200 studies for each and the criteria of R?
values being greater than 0.75 were met. The weighted average rates have been used for the high-rises because
the R? values are less than 0.75 for their fitted curves.

Using the above vehicle trip rates, the total vehicle trip generation for the developments is summarized in Table
10.

AM Peak Hour PM Peak Hour
Block Land Use
In Out Total In Out Total
1, 2-5,10-14, 16, Single Family Detached
19, 20-24, 26 & 29 53 161 214 186 110 296
30 Multifamily Housing (High-Rise) 30 84 114 84 51 135
Total Trips 83 245 328 270 161 431

The proposed development is anticipated to generate a total of 328 AM and 431 PM two-way vehicle trips by
2026, including 214 AM and 296 PM two-way vehicle trips for the low-density housing and 114 AM and 135 PM
two-way vehicle trips for the medium-density housing.

6.2 Mode Share

The site travel demand has been calculated based on the assumption that the mode share is 100% auto. The
development is located within an area that is relatively rural, with limited active transportation facilities and
infrequent transit services. It is anticipated that within the foreseeable future auto mode will remain the primary
transportation mode of choice by the residents.

6.3 Trip Distribution

Inbound and outbound trips at the intersection of Quaker Road and Street A and First Street and Street D were
distributed per the projected 2026 traffic flow on Quaker Road and First Avenue as noted in Table 2. As both
accesses allow full movements, the PM peak hour trip distribution was simply the reverse of the AM peak hour
trip distribution.

The percentage of the site trip distribution using each access was determined based on the following two
principles:

. Vehicles are assumed to choose accesses that are closest to their residential blocks; and
. Vehicles using a particular access will travel in the same direction as their chosen route without
detours.
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Figure 16 illustrates the portion of the development that will primarily use the Quaker Road access (highlighted in
blue) and the portion of the development that will primarily use the First Avenue access (highlighted in green).

Figure 16: Trip Distribution
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6.4 Trip Assignment

Using the distribution outlined above, and access to major transportation infrastructure, the trips generated by
the site have been assigned to the Study Area road network. The total site trip generation is summarized in Figure
17.

; C1G
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6.5 Future Total Travel Demands
The site generated vehicle traffic has been combined with the 2026 Future Background traffic volumes to estimate

the Future Total traffic volumes. Figure 18 illustrates the 2026 Future Total traffic volumes, respectively.
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7 Future Total Conditions

7.1 Traffic Signal Warrants

The initial assumptions for the intersections of Quaker Road at Street A and First Avenue at Street D accesses are
currently operating under two-way stop control. The justification for installing traffic signals was evaluated per
the Ontario Traffic Manual (OTM) Book 12 Justification 7 methodology.

The unsignalized Study Area intersections were reviewed. A summary of the traffic control signal warrant analysis
for Future Total conditions can be found in Table 11. Traffic control warrant sheets are included in Appendix F.

Intersection Horizon Warranted?
Quaker Road at Street A 2026 FT No
First Avenue at Street D 2026 FT No

7.2 All-way Stop Warrants

Given that the traffic signals were not warranted, all-way stop warrants were evaluated. As shown in Table 12, it
has been found that all-way stops were warranted at both collector road — arterial road intersections. Traffic
control warrant sheets are included in Appendix F.
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Intersection Horizon Warranted?
Quaker Road at Street A 2026 FT Yes
First Avenue at Street D 2026 FT Yes

7.3 MTO Turn Lane Warrant Review
An MTO left turn-lane warrant analysis was undertaken at the intersections where relatively significant left turn
volumes had been identified as listed in Table 13.

Intersection Movement Warranted?
NBL No
SBL Yes
ker R t Street A

Quaker Road at Stree EBL Yes
WBL Yes

NBL Yes

. SBL Yes
First Avenue at Street D EBL Yes
WBL No

Based on the estimated 2026 Future Total volumes, auxiliary left turn lanes are warranted at the major approaches
at these intersections as well as the site access approaches. Left-turn lane warrant sheets are included in Appendix
G.

7.4 2026 Future Total Intersection Configuration
All the road widening, and improvement projects are assumed to be completed before 2026.

The Quaker Road at Street A intersection is assumed to be stop-controlled on the minor approaches (northbound
and southbound). The eastbound and westbound approaches will consist of one auxiliary left-turn lane and one
shared through / right-turn lane, as warranted in Section 7.3. The northbound approach will consist of one single
shared left-turn / through / right-turn lane. The southbound approach will consist of one auxiliary left-turn lane
and one shared through / right-turn lane.

The First Avenue at Street D intersection is assumed to be stop-controlled on the minor approach. The northbound
and southbound approaches will consist of one auxiliary left-turn lane and one shared through / right-turn lane,
as warranted in Section 7.3. The eastbound approach will consist of one auxiliary left-turn lane and one shared
through / right-turn lane. The westbound approach will consist of one single shared left-turn / through / right-
turn lane.

The Street A at Street D intersection is assumed to be all-way stop controlled. The eastbound approach will consist
of one shared through / right-turn lane. The westbound approach will consist of one shared left-turn / through
lane. The northbound approach will consist of one shared left-turn / right-turn lane.

The 2026 intersection configuration is illustrated in Figure 19.
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7.5 2026 Future Total Conditions Operational Analysis

The analysis parameters used to analyze the 2026 Future Background conditions have been carried forward as
part of the analysis of 2026 Total Future conditions. The 2026 site-generated volumes have been added to the
Future Background volumes and applied to the assumed 2026 road network.

Table 14 summarizes the results of the operational analysis for 2026 Future Total conditions. Synchro worksheets

have been included in Appendix H.
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With the inclusion of the site access approaches into the Study Area road network as well as the addition of the
site trips, the traffic operations conditions have undergone some significant changes compared to the future
background conditions. Critical movements as defined by Niagara Region were identified in red.
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Critical movements were identified at the eastbound and westbound movements at the Quaker Road at Street A
intersection during both the AM and PM peak hours as well as the northbound movement during the AM peak
hour. Critical conditions were also identified for the northbound through/right and southbound left movements
at the First Avenue at Street D intersection during the PM peak hour, although the magnitude of delays was
projected to be smaller and did not exceed the capacity. The potential cause to this condition was that the through
volumes along the major approaches were high, and the stop signs would impact the efficiency of these through
vehicles. In addition, the minor approaches were projected to experience a significant amount of left turning
vehicles which also delays the through movements of the major approach.

Therefore, to mitigate the operational constraints, signalizing the intersection was proposed as the signal timing
plan could optimize the green times such as all movements could achieve reasonable wait time, to allow for more
vehicles to pass through the intersections. Permissive left turn phases have been added to the minor approaches.
The result showed that this strategy would be highly effective in reducing critical movements. While v/c ratios at
the eastbound through/right movement were still above 0.85, the overall LOS and delays improved for the
intersection.

8 Development Design

8.1 Internal Roads

The internal roads of the proposed development at 436 Quaker Road consist of collector roads and local roads.
The collector roads connect to arterials such as Rice Road, First Avenue and Quaker Road and extend beyond the
Primont (Thorold/Welland) Inc. properties. The local roads provide direct access to the houses and connect to the
collectors. Within the Study Area, the proposed widths for collector roads are 21 meters, and for local roads, 18
meters.

The City of Welland Official Plan has laid out the transportation policies protecting the rights-of-way for different
road classes. Section 6.4.2.1.B has set the definitions for roadway classifications and the Section 6.4.2.1.C provides
the corresponding right-of-way widths. Table 15 summarizes the definitions and functions of the Study Area road
network.

Road Required Proposed
Definition R
Hierarchy efinitio oads ROWs (m) ROWs (m)
a divided or undivided road primarily used for .
. . L. Rice Road
Arterial traffic movement and servicing moderate to .
. . ) First Avenue 30.0 30.0

Road large volumes of inter-City and/or through traffic

uaker Road
at moderate speeds Q

an undivided road where traffic movements and

Collector . . Street ‘A’
land access are of equal importance and serving i~ 245 21

Road . Street ‘D

moderate volumes of traffic at moderate speeds
Street ‘B’
Street ‘C’
n undivi r rimaril for lan

Local Road an undivided o?xd primarily used for la .d access Street ‘E’ 20 18

and serving low volumes of traffic i

Street ‘F

Street ‘G’

From Table 15, it is found that the proposed rights-of-way for the collector roads and local roads will not meet the
general minimum requirements. However, Policy 6.4.2.1.D provides the opportunity for alternative designs less
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than the minimum standards to be considered. It recognizes circumstances alternative road designs may be
approved by the City if the following can be ensured with the proposed reduced right-of-way:

1. The planned function of the road is capable of accommodating anticipated travel demand;

2. Municipal services, including maintenance and emergency services can be delivered in a safe and efficient
manner;

3. The proposed right of way is consistent with planned adjacent land uses; and,

4. The road design is consistent with the Objectives and Policies of Section 6.4 of this Plan.

The subsections below discuss how the proposed roadways meet the above four requirements.

8.1.1 Travel Demand

As illustrated in Figure 18, the projected 2031 future total volumes are moderate along Street ‘A’ and Street ‘D’,
especially for the segments within the proposed development, as the local roads will divert traffic heading to and
from each block. To more clearly reflect the volumes along the road segments, the AADT volumes have been
estimated based on the PM peak hour intersection traffic volumes at the Quaker Road at Street ‘A’, First Avenue
at Street ‘D’, and Street ‘A’ at Street ‘D’ intersections for the 2031 Future Total horizon. The rule-of-thumb
calculation is to sum up the two-way PM volumes along a road segment and multiply them by 10. The results are
summarized Table 16.

The TAC Geometric Design Guide for Canadian Roads (2017) was used to determine the typical right-of-way, and
the typical capacity of a collector road in terms of the maximum AADT. The projected AADT volumes suggest that
the volumes along the collector roads are well within the AADT range for residential collectors, which
accommodates up to 8,000 AADT, even at the segments closest to the arterial roads where the volumes are the
highest. As the roads are not projected to be busy, additional widths beyond the proposed 21 metres are not
required to provide a buffer in case of emergencies or accidents.

Two-way PM Required
Roads Segments Peak Hour AADTs Road Classification q
ROWs
Volumes
Street ‘A’ North of Quaker Road 442 4420 Residential Collector* 20-24 m
Street ‘A’ South of Street ‘D’ 79 790 Residential Collector* 20-24 m
Street ‘D’ East of Street ‘A’ 79 790 Residential Collector* 20-24 m
Street ‘D’ West of First Avenue 338 3380 Residential Collector* 20-24 m

*TAC Geometric Design Guide for Canadian Roads (2017) Table 2.6.5 Characteristics of Urban Roads
Residential Locals: <1,000 veh/day
Residential Collectors: <8,000 veh/day

The local road intersections have not been included in the Study Area; however, based on the unit counts along
each local road segment as suggested by the site layout in the block plan, it can be estimated that a two-way PM
peak hour volume of 100 (or AADT of 1,000 trips threshold) will not be exceeded. The local road anticipated to
serve the largest number of units is Street ‘E’, which provides access to a portion of the units within Blocks 17, 18,
and 23, and nearly all units within of Blocks 19, 20, 21, 22, and 24. Using the proportion of the sum of the areas
of these blocks relative to the sum of the areas of the entire development, the unit counts served by Street ‘E’ will
be approximately 107, assuming a total of 275 low-density freehold residential units will be built for the entire
site. With this conservative assumption, the average PM peak hour volumes along Street ‘E’ will be approximately
50, equivalent to an AADT of approximately 500, assuming an equal split between the two Street ‘D’ at Street ‘E’
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intersections. The low volumes along the local roads can be adequately served by the proposed local road. Besides,
the typical right-of-way width for local roads is within the range of 15 to 22 metres, and the proposed 18-metre
right-of-way falls within this range.

Therefore, the criterion that the planned function of the road is capable of accommodating anticipated travel
demand is met.

8.1.2 Municipal Services

While the ROWs have been reduced from the required 24.5 metres, they still contain sufficient widths to
accommodate maintenance vehicles such as snowplow trucks and garbage trucks, and emergency vehicles such
as fire trucks.

The pavement widths provided for all collector and local roads are between 7.5 metres (excluding bike lanes) and
9.0 metres, as outlined in Table 17 and Table 18. The lane widths were compared with the recommendations in
the TAC Geometric Design Guide for Canadian Roads (2017).

Section 4.2 of the TAC Geometric Design Guide for Canadian Roads (2017) provided recommendations for typical
lane widths for through lanes. For urban roadways that has a 60 km/h or lower design speed, the recommended
lower limit is 3.0 metres. The proposed lane width for the collector roads is 3.75 metres, which is higher than the
recommended lower limit of a through lane width, and lower than the practical upper limit of 4.0 metres. The
Guide also noted that a minimum lane width of 3.3m is recommended regardless of the design speed or traffic
volume where buses and larger trucks are expected to regularly use a lane. Therefore, the proposed collector road
width will be able to accommodate the larger trucks.

Section 5.3 of the TAC Geometric Design Guide for Canadian Roads (2017) provided recommendations for typical
lane widths for shared lanes. The proposed local road will have a lane width of approximately 4.5 metres that will
be shared between vehicles and bicycles. Table 5.3.7 of the Guide recommended a range between 4.3 and 4.9
metres, which allows for side-by-side operation such that a motor vehicle can pass a cyclist without encroaching
into adjacent lanes. The proposed local road lane width falls within this range.

A qualitative review of the zoning by-law and access guidelines in various municipalities in Ontario was used as
another reference for the minimum widths typically required for these trucks to operate without obstructions.
The largest design vehicle among these is typically the fire truck, which usually has a length of 12.8 metres and a
width of 2.54 metres, but the Ontario Building Code only requires a minimum fire route width of 6.0 metres.

Therefore, it can be concluded that the provided pavement widths within the Primont (Thorold/Welland) Inc.
development will be sufficient to accommodate the turning movements of the largest design vehicles providing
municipal services for the residential development.

8.1.3 Adjacent Land Uses

The design of the streetscapes for the collector and local roads has specifically considered the mixed low-density
and medium-density residential land uses that the road network will serve. The City of Welland Urban Design
Guidelines were consulted to determine the cross-sections for each collector and local road.

According to the City of Welland Urban Design Guidelines, the collector road network consists of a series of lower-
order municipal streets that help provide a more complete “grid” network in Welland. As the NWWSP study has
established that traffic from the medium-density residential and mixed-use blocks will connect directly to the
arterials, the collectors in this context will primarily serve the low-density residential neighborhoods.
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The local road network constitutes neighborhood-oriented low-order roads. The City of Welland Urban Design
Guidelines emphasize the importance of designing these roads as places where social interaction is encouraged,
unofficial sports can coexist with typical road functions, and active transportation is embedded as part of the
streetscape culture.

Although the widths of the collector and local roads are narrower than the City’s standard rights-of-way of 24.5
metres and 20 metres, respectively, they are sufficient to include all the functions of collector roads and local
roads consistent with the needs of a residential neighborhood. Efforts to improve the pedestrian environment
include boulevards providing extra protection for vulnerable road users, such as the elderly and children.
Dedicated 2-metre bicycle lanes are provided on both sides of collector road Street ‘A’ and the minor collector
Street ‘D’, offering sufficient widths for cyclists to use the lanes safely and comfortably. In contrast, the local roads
will have shared roadways for vehicles and cyclists, with the roadway width increased to 9 metres. This
accommodates the mingling of all road users on local roads which are directly connected to their homes.

Table 17 provides the required right-of-way breakdown of a collector road. Figure 20 illustrates the cross-section
of half of a collector road, demonstrating that the provision of a 21-metre right-of-way is sufficient to include all
the functions of a collector road.

Components Purpose Required Widths Provided Widths
to provide a landscaped buffer between the Not counted
Setbacks activities of the street and adjacent land use towards R.O.W. NA
Public . . 1.5m to 1.8m (per
Sidewalks to allow for appropriate pedestrian flow side) 1.8m
tob d fl int ft includi
are to e'ma e up of low maintenance so jscape inclu |n.g 1.0m to 3.0m (per
Boulevards low growing grasses or lawn. Street trees will be planted in . 2.95m
side)
boulevards (8.0m to 12.0m on centre).
Cycle Lanes = must be incorporated into the suburban arterial streetscapes 1.5m tZijSm (per 2.0m
2 7
Travel Lanes to allow for 1 lane of traffic in each direction (2 lanes total) 3 (Sp?;rt?aie)sm 3.75m
Total - 145mto21.1m 21m
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Source: City of Welland Urban Design Guidelines (2014)

According to the City of Welland Urban Design Guidelines, local roads will include the following components listed
in Table 18. Figure 21 illustrates the cross-section of half of a local road, showing that the provision of an 18-metre
right-of-way is sufficient to include all the functions of a local road.

Components Purpose Required Widths Provided Widths
to provide a landscaped buffer between the Not counted towards
Setbacks activities of the street and adjacent land use. R.O.W. NA
Public Sidewalks to allow for appropriate pedestrian flow 1.5m tcs)iijm (per 1.8m
are to be made up of low maintenance softscape
including low growing grasses or lawn. Street trees 1.0m to 3.0m (per
Boulevards will be planted in boulevards (8.0m to 12.0m on side) 2.7m
centre).
to allow for a multifunctional space that can adapt
based upon Iocfal needs. This asphalt a'rea between 7.0m to 9.0m (two
Roadway curbs will function as a road that provides two-way lanes) 9.0m
traffic, on street parking, a shared cycling network,
and informal community spaces.
Total 12.0m to 18.6m 18m

(5ceH Page 33



Primont (Thorold/Welland) Inc. 436 Quaker Road Transportation Impact Study

Source: City of Welland Urban Design Guidelines (2014)

8.1.4 Planning Objectives

Although reduced ROWs have been proposed, the road design remains consistent with the Planning Objectives
and Policies listed in Section 6.4 of the City of Welland Official Plan. Table 19 below summarizes how the proposed
roads fulfill the applicable objectives and policies. Appendix | contains the excerpt of Section 6.4 of the City of
Welland Official Plan.

Planning Objectives and Policies How the Proposed Roads Fulfill the Planning Objectives

e The proposed collector and local roads include sidewalks and bike
lanes to encourage alternative transportation modes and reduce
dependence on the automobile.

e The proposed road network is consistent with the future residential
land use within the Northwest Welland Secondary Plan Area.

e The site layout, including the locations of the residential blocks and
the collector and local roads, have been determined by balancing the
network efficiency and the environmental interruption to the natural
protection area.

® The roads are designed to be safe and accessible. The roads will be
able to accommodate all emergency response vehicles.

6.4.1 Planning Objectives

6.4.1.1 To Provide a Transportation
System which Supports a Variety of
Modes

6.4.1.2 To Provide an Integrated
Transportation System

6.4.1.3 To Create a Responsible
Transportation System

6.4.1.6 To Plan for a Safe
Transportation Network
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Planning Objectives and Policies How the Proposed Roads Fulfill the Planning Objectives
e The proposed road network within the development aligns with the
definitions of the road hierarchy.
e The Roadway Functional Principles are generally followed, including
restricting direct access from individual properties on arterial roads,
ensuring adequate intersection spacing between arterial and collector

6.4.2 Policies roads, discouraging the intersection of local roads with arterial roads,
6.4.2.1 Roads and controlling the number and design of driveways for multi-
6.4.2.1.A Road Classification residential and commercial uses on collector and arterial roads.
6.4.2.1.B Definitions for Roadway e The design of roads includes provisions for the four required
Classifications components: pedestrians by way of sidewalks, bicycles and other non-
6.4.2.1.) Roadway Functional motorized vehicle traffic by way of dedicated and shared bike lanes,
Principles aesthetic and noise reducing applications by way of tree planting and
6.4.2.1.K Provisions for Road Design landscaping on the boulevards, universal access and ease of

6.4.2.1.L Truck Traffic Management movement with minimal physical and psychological obstacles, by way

of sloped curbs, etc.

e  The traffic calming and management measures will be proposed to
reduce cut through traffic and to promote safer streets. They will be
considered in detail in the subsequent stages of the development
application.

e The proposed development encourages the use of public transit by
including intensification within the development — the apartment
buildings.

e The development is located near the Niagara College Bus Terminal

6.4.2.2 Transit which provides both local and regional bus services. The
Transportation Assessment for the Northwest Welland Secondary
Plan has recommended that expanded transit service of route 509
should be considered in conjunction with the development of the
subject lands.

e  Cycling linkages are incorporated into the design of the development
in a safe and efficient manner. Bicycle parking facilities will be

6.4.2.3 cvclin provided for the two 12-storey apartment buildings.
&3 Lycling ® New on-street cycling routes on collector roads will be designed to

buffer the effect of high traffic volumes through wide cycling lane
widths.
e The proposed collector and local roads are pedestrian-friendly streets.
Sidewalks are provided on both sides of arterials roads, collector roads,
6.4.2.4 Pedestrian and local roads.
e Sidewalks will link directly to new transit stops if the extension of route
509 or new routes is implemented.

8.2 Accesses

The accesses on Quaker Road and First Avenue are both proposed to be signalized. Although neither of the
accesses are located on a Regional road, Niagara Region’s Access Management Guidelines have been used as a
reference for minimum signalized intersection spacing. Table 20 summarizes the minimum required and available
distances between adjacent signalized intersections. The requirements for “main street” and “urban general” road
types have been used for comparison, due to their similar typology with the purpose of Quaker Road and First
Avenue within the City of Welland road network.
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Minimum Spacing Required Minimum Spacing Provided

Intersection Desired Spacing (m
pacing (m) (m) (m)
Quaker Road at Street A 200-350m 150-250m 275 m
First Avenue at Street D 200-350m 150-250m 475 m

*measured from centreline to centreline

Therefore, the spacings between the proposed signalized intersections will be sufficient to avoid negative impacts
on the traffic operations of existing intersections.

8.3 Daylight Triangles

The City of Welland Municipal Standards (2013) has been consulted to evaluate the site design’s compliance on
daylight triangles for corner lot developments fronting onto two streets. Generally, daylight triangles should have
the widths summarized in Table 21 which varies depending on the classifications of the roads forming the
intersection.

Intersection Classification Required Widths Provided Widths
Local to Local 35m 35m
Local to Collector 50m 50m
Collector to Collector 7.0m 7.0m
Local/Collector to Arterial 12.0m 12.0m

The site plan has been reviewed with the above requirements. It has been found that the dimensions of provided
daylight triangles at all corner lots conform with the standards.

8.4 Transportation Demand Management

The proposed development is of residential land use. For this type of development, one of the most effective
Transportation Demand Management (TDM) measures addresses access and usability of transit, cycling, and
pedestrian facilities.

8.4.1 Transit Improvement

As mentioned in Section 3.4, most current transit routes serve the area between Quaker Road and Woodlawn
Road, south of the proposed development. This area includes established residential neighborhoods and Niagara
College. It is recommended that local transit routes 502, 503, and 509 expand their networks to include Quaker
Road. This expansion would serve the residents in the future Northwest Welland Secondary Plan area, providing
more convenient access to transit and facilitating transfers to regional routes.

8.4.2 Active Transportation

With the redevelopment of Rice Road, bike lanes and sidewalks will be implemented on both sides of the widened
roadway. As First Avenue/Cataract Road is part of the future Niagara Region Bicycle Network, improvements along
First Avenue north of Quaker Road can also be expected. The collector and local streets within the proposed
development are designed with sidewalks and either separated or shared cycle lanes. Consequently, the
neighborhood will become more pedestrian and cyclist-friendly, offering a grid that supports active transportation
users and encourages more residents to adopt non-auto modes of travel.
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9 Parking and Loading Provisions

9.1 Auto Parking
Per the Comprehensive Zoning By-law No. 08-12 Section 3.22.2, the parking requirements for the proposed
development have been summarized in Table 22.

Land Use Units Minimum Parking Rate (Required) Parking Spaces (Required)
Detached Dwelling 1 space per unit; one of which may be
Two-Unit Dwelling 289 -319 provided in an attached or detached 289 - 319
Street Townhouse Dwelling garage

1 space per unit, except where a
dwelling unit is 50.0 m? in gross floor
area or less, in which case, parking shall
be provided at a rate of 0.3 spaces for
each such unit and no visitor parking is
required*

*Details regarding the apartment dwellings are not known at this stage. To be conservative, all units are assumed to be

larger than 50.0 m? in gross floor area.

Apartment Dwelling 422 422

Itis anticipated that one parking space will be provided within the garages for the single detached and townhome
units in accordance with the Zoning By-law. No need for on-street parking is expected. A total of 538 parking
spaces are proposed for the medium density use, exceeding the minimum requirements.

Table 23 summarizes the accessible parking spaces required for the apartment buildings.

Required Parking Spaces Minimum Required Designated Barrier Free Parking Barrier Free Parking
Barrier Free Parking Spaces Rate Spaces (Required) Spaces (Provided)
2 spaces plus for every additional 100
100 or more spaces required spaces, 1 additional barrier 6 6

free space shall be provided
It is anticipated that the parking provisions will meet the Zoning By-law requirements.

9.2 Bicycle Parking
The City of Welland Zoning By-law has prescribed bicycle parking requirements as shown in Table 24.

Land Use Units Minimum Parking Rate (Required) Parking Spaces (Required)

Apartment Dwelling,
Multiple Dwelling, 422 0.25 spaces per dwelling unit 106
Retirement Home

A total of 106 bicycle parking spaces needs to be provided for the two apartment buildings to meet the Zoning By-
law requirements.

9.3 Loading
The City of Welland Zoning By-law Section 6.6 prescribes that “a minimum of one off-street loading space shall be
provided in conjunction with every principal building, including a mixed-use building, but excluding residential
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buildings less than four storeys high.” Given this, one (1) off-street loading space is to be provided for each of the
two 12-storey apartment buildings. Table 25 summarizes the loading space requirements.

Land Use # of Principal Minimum Lading Space Rate Loading Spaces Size
Buildings (Required) (Required) (mxmxm)
Apartment Dwelling,

Multiple Dwelling, 2 1 space / principal building 2

Retirement Home

12.0 (L) x 3.5 (W) x
4.2 (H)

It is expected that the loading spaces will be provided on the ground floor of the proposed apartment buildings in
accordance with the City of Welland Zoning By-law.

10 Recommendations

It is noted that, due to the peak hour volumes along the major roads of Quaker Road and First Avenue, the
intersections of Quaker Road at Street A and First Avenue at Street D are recommended to operate as signalized
intersections. Dedicated left-turn lanes are recommended for all approaches as part of the signalized
intersections. The recommended configurations are illustrated in Figure 22.
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11 Conclusions

This Transportation Impact Study has examined the trip generation, access requirements, and Study Area road
network impact of the proposed Primont (Thorold/Welland) Inc. 436 Quaker Road development. The TIS has
shown the following:

Introduction and Proposed Site:

The proposed development analyzed herein is located at the northwest corner of First Avenue at Quaker
Road.

The development will include a mix of residential single detached houses, townhouses, and mid-rise
apartment units. It is currently projected to contain 289 to 319 single detached homes or townhouses,
and 422 apartment units. These site statistics are preliminary and will be refined in the later stages of the
development application.

The Study Area of this report is bounded by Rice Road to the west, First Avenue to the east, the Welland-
Thorold boundary to the north, and Quaker Road to the south.

The proposed development will have one full-movement access to Quaker Road, one full-movement
access to the First Avenue, two connections to the future development to the west, and one connection
to the to the future development in Thorold to the north.

Anticipated completion date of the proposed development is 2026.

A Transportation Impact Study have been completed to support a Draft Plan of Subdivision application for
the proposed development.

The appropriate scope for this study has been agreed with the City through a Terms of Reference.

Existing Conditions:

Limited active transportation and transit facilities have been provided. Pedestrian facilities are limited to
the south side Quaker Road east of the school, and both sides of First Avenue south of Quaker Road.
Cycling facilities are only present along First Avenue south of Quaker Road, on both sides. Transit services
are available south of the proposed development. The closest stop is approximately 200 meters south of
Quaker Road.

The turning movement counts were collected in late 2022. The existing 2024 horizon volume is based on
the 2022 counts with annual growth rates applied to each approach at the Study Area intersections.
Compound annual growth rates developed from the 2011 and 2031 Niagara Region travel forecast models
for each road were applied to the base traffic volumes on Rice Road, Quaker Road, First Avenue.

Based on the agreed upon scope of work, all Study Area intersections are future intersections. Therefore,
no operational analysis has been conducted for existing conditions. The existing intersections have been
recently analyzed through the NWWSP Transportation Assessment.

Future Background:

@i

The full build-out horizon of 2026 was evaluated.

The planned road network improvements and the 2023 NWWSP report recommendations have been
incorporated into the 2026 traffic models.

The same compound annual growth rates used to calculate the 2024 horizon volumes have been used to
calculate the 2026 horizon volumes.
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Apart from the subject site of 436 Quaker Road, the rest of the Northwest Welland Secondary Plan area
were identified as part of the background developments that had been reflected in the annualized growth
rates.

Automobile operational analysis for the 2026 Future Background horizons indicates that the overall
performance at the Study Area interactions is expected to be acceptable, except for the westbound
left/right movement at the First Avenue at Street D intersection during the PM peak.

Site-generated Travel Demand Forecasting:

An 100% auto driver mode share has been assumed for the study.

The proposed development is anticipated to generate a total of 328 AM and 431 PM two-way vehicle trips
by 2026, including 214 AM and 296 PM two-way vehicle trips for the low-density housing and 114 AM and
135 PM two-way vehicle trips for the medium-density housing.

The distribution of site trips is estimated based on the projected 2026 AM peak hour volumes along
Quaker Road and First Avenue using Niagara Region’s EMME model outputs for 2011 and 2031.

The splits of site trips between the two accesses are based on proximity from the residential lots and the
accesses.

Future Total:

All-way stops are warranted at the future Study Area intersections of Quaker Road at Street A and First
Avenue at Street D, while traffic signals are not warranted. Left turn lanes are warranted at some of the
approaches at the intersections and have been added to the models accordingly.

Operational analysis shows that Quaker Road at Street A under all-way stop configurations will experience
operational constraints, especially in the eastbound movements. Operational analysis projects that the
First Avenue at Street D intersection will operate better than Quaker Road at Street A, but constraints are
also identified on the southbound left movement.

Signalization was examined as a mitigation strategy. Dedicated left turn lanes have been added to all
approaches. These were demonstrated to be efficient as the overall LOS and delays would improve.

The intersection of Street A and Street D was projected to operate without operational constraints. The
delays and queues would be minimal under the 2026 future background and total conditions, with a
significant amount of residual capacity to accommodate any potential change in travel patterns.

Block Plan Review:

@i

Collector roads are proposed to have a width of 21 metres throughout the Primont (Thorold/Welland) Inc.
properties, which will be able to accommodate all the transportation components of a collector road
cross-section.

Local roads are proposed to have a width of 18 metres throughout the Primont (Thorold/Welland) Inc.
properties, which will be able to accommodate all the transportation components of a local road cross-
section.

Policy 6.4.2.1.D of the City of Welland Official Plan permits reduced right-of-way if certain criteria are met.
Evaluating the collector roads and local roads against these criteria, it is believed that the proposed
reduced rights-of-way shall be permitted.

Accesses will have sufficient spacing from the closest signalized intersections to allow for signalization.
Potential cut-through traffic using the collector roads will be controlled with signage and traffic calming
measures.
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Transportation Demand Management:

e TDM measures are proposed to further encourage commuters to shift away from single occupant vehicle
trips. For this development, which primarily consists of mixed-use residential land uses, the most effective
measures involve access and usability of transit, cycling and pedestrian facilities.

Parking and Loading:

e A total of 319 parking spaces will be provided for the low-density residential land use and 538 parking
spaces will be provided for the medium-density residential land use, both satisfying the minimum
requirements.

e Atotal of 106 bicycle parking spaces will be required for the apartment buildings.

¢ Two loading space will be required for the apartment buildings.

Primont (Thorold/Welland) Inc.’s 436 Quaker Road development will have a minor impact on the Study Area road
network with all the recommended network upgrades implemented. The future concept plan part of subsequent
development applications will provide a good pedestrian and cycling network along with good access to transit
throughout the development. It is recommended that, from a transportation perspective, the proposed
development application proceed.

Prepared By: Reviewed By:

W July 17, 2024

Zhengxuan Lai, E.I.T. Mark Crockford, P. Eng.
289-834-0646 905-251-4070
May.Lai@CGHTransportation.com Mark.Crockford@CGHTransportation.com
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Technical Memorandum

To: Taylor Meadows — City of Welland Date: 2024-05-08

Daniel Stummer — Primont

ce: Mark Crockford — CGH Transportation

From: Zhengxuan Lai Project Number: 2022-043

Re: Primont Welland Residential Development Transportation Brief — Terms of Reference

CGH has been retained to undertake a Transportation Brief for a proposed residential development in the Town of Welland.
Primont’s property is bounded by Quaker Road to the south, First Avenue to the east, and the border between Welland and
Thorold to the north.

The property will be developed in different phases. This application will cover all phases of the development within Welland.
The proposed development will include approximately 154 single detached units, 138 townhomes of various types, and a
medium-density block consisting of 422 units in total. Attachment 1 contains the preliminary block plan.

. . Anticipated

Phase Location Types Units Buildout Date

1 southwest corner of the development, north of single detached homes +75 2025

Quaker Road and south of the drainage channel townhomes -
2A north of Phase 1 and south of the Welland / single detached homes 217 2026
Thorold boundary townhomes

2B west of First Avenue, east of Phase 2A Medium density 1422 2026

Total - - 1714 -

Access to the proposed development in this application can be facilitated via the access to Quaker Road in Phase 1 area, the
access to First Avenue in Phase 2B area, the connections to the adjacent development to the west in Phase 1 and Phase 2A,
and the connections to the adjacent Thorold Lands owned by the developer to the north. However, the Thorold Lands will be
developed in later phases, and this study will examine the traffic operation conditions without this connection. The
configuration of the access points will be analyzed and confirmed through the study. They will conform to TAC Guidelines and
Welland’s guidelines.

Study Context:

While typically a full Transportation Impact Study would be required for such a development, we have discovered that a study
titled the Northwest Welland Secondary Plan Transportation Assessment, completed by Associated Engineering in December
2023, has thoroughly examined transportation conditions in the area covered by the Northwest Welland Secondary Plan
(NWWSP). This study was updated from its 2020 draft version to reflect current transportation conditions, including recent
traffic data and site statistics of developments in the area.

The NWWSP study area is located in the northwest quadrant of the City of Welland, bounded to the north by the city's
municipal limits, to the west by Line Avenue/Clare Avenue, and to the east by the rear property line of properties fronting
onto Regional Road 50 (Niagara Street). This area encompasses our proposed development and considers other
developments in the Secondary Plan area anticipated for future construction as well. The proposed development is located
within “Block C” in the NWWSP study and is assumed to have approximately 800 residential units. Compared to the estimated
714-unit count on the latest plan for the proposed site, the trip generation projected in the NWWSP study will be more
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conservative than the trip generation results with the new unit count. Additionally, the NWWSP study has a base year of 2022
and covers projections up to the future horizon of 2033, which will cover the study horizons of this study as well. Therefore,
the NWWSP study has already provided a comprehensive review of traffic operations on the arterial road intersections to be
included in our study, such as Rice Road at Quaker Road and Quaker Road at First Avenue, as well as the collector road
intersections, and has provided recommendations regarding intersection configurations. Conducting a similar study for the
same intersections would be unnecessary. A scope reduction on the TIS is proposed to the City, given the conclusions made
in the NWWSP study.

The following scope of work has been prepared for review and endorsement by the City of Welland staff based on this
assumption. Please let us know if you have any comments or additions. Attachment 2 includes the Northwest Welland
Secondary Plan Transportation Assessment referred in the TOR.

Transportation Impact Study Requirements:

The Transportation Impact Study will be using the Regional Municipality of Niagara’s Guidelines for Traffic Impact Studies
(2012) to determine the requirements for the Transportation Impact Study. Throughout the following Terms of Reference,
data and information requests are bolded.

Study Horizon & Peak Periods

e  Base year 2024, followed by an assumed full build-out horizon of 2026.
e AM and PM peak hours will be considered.

Study Area:

® Anoverview of the transportation system existing conditions will be documented.
e Asummary of the existing transportation planning policies within the Study Area will be identified.
® Anoverview of the Study Area road network will be provided including the road classification and descriptions of:
0 Rice Road
0 Quaker Road
0 First Avenue
e The following intersections will be included in the Transportation Impact Study:
0 Street ‘A’ at Quaker Road (Future)
0 Street ‘D’ at First Avenue / Cataract Road (Future)
0 Street ‘A’ at Street ‘D’ (Future) (referred to as the collector Street ‘C’ in the NWWSP study)

Existing Study Area Multimodal Conditions:

e  Existing Turning Movement Counts will be determined for auto, heavy vehicle, pedestrian, and cycling modes, using
the turning movement counts collected at the adjacent intersections in the NWWSP report. The dates of counts are
listed below:

0 Rice Road at Quaker Road — Sep 14, 2022
0 First Avenue at Quaker Road — Nov 2, 2022

Proposed Development Overview:

e Adescription of the proposed development and any planned active mode facilities.
e Qutline of land use as it relates to the development and site statistics.

Planned Infrastructure Improvements:

e The infrastructure improvements for the County’s and City’s arterials and intersections will follow the
recommendations made in the NWWSP study, which includes:
0 Signalization of the intersection of Regional Road 54 (Rice Road) and Quaker Road with separate left turn

lanes (30 metres on each approach) or a multi-lane roundabout;
( §CGH
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0 Signalization of the intersection of First Avenue and Quaker Road with separate left turn lanes (35 metres
on southbound approach and 30 metres on all other approaches) and separate right turn lanes (30 metres
on the eastbound and 40 metres on the northbound approach) or a single-lane roundabout;

0 Consider the provision of either dedicated bicycle lanes (both sides) or a multi-use pathway (on one side)
of Quaker Road, Regional Road 54 (Rice Road) and First Avenue, and 1.8-metre-wide sidewalks along both
sides of Quaker Road, Regional Road 54 (Rice Road) and First Avenue within the NWWSP area;

0 A dedicated transit line along the entire length of Quaker Road within the NWWSP area.

Background Growth:

® The traffic growth along the Study Area corridors will follow the growth rates used in the NWWSP study.

Development Site Traffic:

e  Trip generation: ITE trip generation manual 11*" edition rates will be applied.
0 LUC 210 Single-Family Detached Housing for detached homes
0 LUC 215 Single-Family Attached Housing for townhouses of various types
0 LUC 222 Multi-family Housing (High-Rise) for high-rise
e Trip distribution and assignment: determined based on the existing traffic routing patterns from the TMCs and
surrounding area characteristics.

Automobile Mode Performance and Analysis:

e Signal warrants and left-turn warrants will be conducted for the proposed accesses and the collector road
intersection to determine their configurations.

e Traffic analysis will be performed using Synchro 11 on Study Area network intersections to determine the LOS,
delay, V / C ratio and the 95 percentile queues.

0 Critical movements will be defined using intersection definitions used by Niagara’s Guidelines for Traffic
Impact Studies.

0 Heavy Vehicle % and Peak Hour Factors will be taken from the collected TMC data of the adjacent
intersections. Where information is not available, a Heavy Vehicle % of 2%, and a Peak Hour Factor of 0.92
will be applied.

0 Other Synchro inputs will be based on Niagara’s Guidelines for Traffic Impact Studies, as well as Synchro
default parameters.

®  Access location analysis, and concept plan circulation to be considered where necessary.

e  Parking spaces for the single detached and townhome units will be provided within the garages or in front of the
garages. A total of 538 parking spaces are proposed for the medium density use. The parking provision is
anticipated to satisfy the City of Welland’s Zoning By-law.

Recommendations, Implementation Plan, and Conclusions:

® Any recommended offsite improvements or mitigation measures, which may include physical improvements to
Study Area intersections, signal timing plan optimization, pedestrian / cycling / transit amenities, safety measures
etc.

(5ceH
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Preliminary Block Plan
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City of Welland

1 INTRODUCTION

Associated Engineering (AE) was previously retained by SGL Planning and Design (SGL) to conduct a transportation
assessment for the Northwest Welland Secondary Plan (NWWSP). The intended function of this report is to document
the assessment of the transportation facilities within the proposed development area situated within the City of
Welland’s rural boundary. Because of the development of the area, it is understood that the City’s urban boundary will
be expanded to include these development lands.

This study was updated from the 2020 report to reflect current transportation conditions, including recent traffic data
on Quaker Road at Rice Road and at First Avenue, and the revised population densities for the NWWSP.

11 Development Context

The NWWSP is a proposed mixed-use residential development that will provide housing for full-time residents within
the City of Welland. The development area will be a community marked by sustainable transportation infrastructure
through the implementation of sidewalks, cycling facilities, and/or multi-use pathways creating a unified and
integrated network for all modes of transportation. The development area is comprised of approximately 190 hectares
of primarily rural/agricultural designated lands. Within the project limits, there are approximately 55 hectares (or 29%
of the area) of land presently developed and municipally serviced.

Situated within the northwest quadrant of the City of Welland in a currently zoned rural area, Figure 1-1 illustrates the
location plan of the NWWSP. Situated to the east of the development lands, Highway 406 is accessed via Regional
Road 37 (Merritt Road), Regional Road 50 (Niagara Street/Merrittville Highway), and Quaker Road. Traversing east-
west to the south of the development lands is Regional Road 51 (Woodlawn Road) while Regional Road 36 (Pelham
Road) traverses north-south and is located to the west of the development lands.

While single-detached residential is the predominant existing populated land use within the development lands, there
are other land uses including, but not necessarily limited to: agricultural and fallow land, institutional land (Niagara
Catholic District School Board, Ecole Elémentaire Nouvel Horizon, etc.), open space and recreational land (former
Welland Soccer Club), wetlands, and wooded areas. Of these non-residential land uses, agricultural lands and wooded
areas are the most dominant.

Adjacent to the NWWSP development lands, the surrounding area is comprised of single-detached residential,
agricultural, and fallow lands, institutional (Niagara College), open space and recreational land, and commercial. Lands
to the immediate north are located within the urban boundary of the Town of Pelham (including the recent East
Fonthill Secondary Plan) and City of Thorold (including the proposed Port Robinson West Secondary Plan). The East
Fonthill Secondary Plan and Port Robinson West Secondary Plan are discussed further in the following section of this
report.

1.2 Development Lands and Study Area

The proposed development lands are in the northwest quadrant of the City of Welland, bounded to the north by the
City of Welland’s municipal limits, to the west by Line Avenue/Clare Avenue, and to the east by the rear property line
of those properties fronting onto Regional Road 50 (Niagara Street). The boundary of the development lands to the
south is more complex which is bounded immediately north of Briarsdale Crescent, Northwood Drive, Ash Court, and
the Seneca Trail before jogging to the north avoiding Rollins Drive up to Quaker Road where it continues east. Figure
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1-2 illustrates the approximate location of the boundary of the development lands alongside the arterial and collector
roadways within the limits.

Figure 1-1: Northwest Welland Secondary Plan Location Plan
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Figure 1-2: Northwest Welland Secondary Plan Development Limits

1.3 Objectives and Transportation Assessment

To effectively understand the existing and proposed state of the transportation infrastructure within the NWWSP
development lands, the following objectives are set forth for the transportation assessment documented within this
report:

Base Year (2022), Background Traffic Conditions

e Collect and analyze eight (8) hour turning movement counts (TMCs) and twenty-four (24) hour automated
traffic recorder (ATR) data including traffic volume, vehicle classification, and observed speed for the
intersections and midblock roadway sections within the study area during the weekday morning (AM) and
afternoon (PM) peak hours;

e Assess traffic operations during the base year (2022) for background traffic volumes to set a benchmark for
comparison to the anticipated level of service for future years before and after the full-build out of the
development lands; and

e Undertake a detailed field investigation to document and review existing conditions in terms of roadway
geometry, roadway cross-section, intersection control, and presence of active transportation facilities, and
transit service.



City of Welland

Horizon Year (2033), Background Traffic Conditions

e Project base year (2022) background traffic volumes to horizon year (2033) background traffic volumes based
on projected traffic conditions on key roads within the study area.

Horizon Year (2033), Development Traffic Conditions

o Determine the trip generation and trip attraction with regards to the proposed land use(s) using the Institute
of Transportation Engineers Trip General Manual; and

e Determine the trip distribution of the development traffic volumes based on directional splits in the 2033
background traffic data and existing travel patterns derived from the eight (8) hour TMCs for the study area
intersections.

Horizon Year (2033), Total Traffic Conditions

e Assess traffic operations during the horizon year (2033) for total traffic volumes (background plus
development) and compare to the horizon year (2033) background traffic conditions to identify changes to the
level of service experienced because of development-related growth within the area; and

e Assess the capabilities of the existing transportation infrastructure to accommodate all types of road users
ranging from the increased vehicular volume at intersections as well as how the traffic accesses the existing
road network to the presence of pedestrians and cyclists because of the sustainability-focused design of the
development lands.

2 EXISTING TRANSPORTATION INFRASTRUCTURE

The following section documents the state of the existing multi-modal transportation infrastructure within the study
area and assesses the performance of the subject intersections through the utilization of the existing traffic data and
traffic modelling software. Furthermore, the following subsections describe and discuss the existing transportation
network.

2.1 Roadway Classification

Within the development lands, the major existing roadways are Quaker Road, Regional Road 54 (Rice Road), and First
Avenue. Immediately outside of the western boundary of the study area is Line Avenue/Clare Avenue. Each of the
three north-south roadways (Rice Road, First Avenue, Clare Avenue) intersects Quaker Road at a four-legged
intersection. It is noted that Line Avenue/Clare Avenue is marginally offset between the north and south approaches.

The twenty-four (24) hour ATR data provided by the Regional Municipality of Niagara and the City of Welland was
used to determine the roadway classifications per the Transportation Association of Canada’s Geometric Design Guide
for Canadian Roadways, 2017. Table 2-1 summarizes the traffic volume and resulting roadway classification based on
the average annual daily traffic (AADT) volumes.
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Table 2-1: Existing Roadway Classification

Roadway From/To Roadways NCEL AADT Classification
Quaker Line Avenue/Clare Avenue to 2017 6,000 Rural Arterial
Road Regional Road 54 (Rice Road)

Quaker First Avenue to Regional Road 2017 9,100 Rural Arterial
Road 50 (Niagara Street)

Regional  Port Robinson Road to Quaker 2016 7,500 Rural Arterial
Road 54 Road

(Rice

Road)

Regional  Quaker Road to Regional Road 2016 7,700 Rural Arterial
Road 54 41 (Woodlawn Road)

(Rice

Road)

First Regional Road 37 (Merritt 2017 3,400 Rural
Avenue Road) to Quaker Road Collector
First Quaker Road to Regional Road 2017 6,000 Urban
Avenue 41 (Woodlawn Road) Collector

Two (2) major regional roadways are located to the west and east of the study area: Regional Road 36 (Pelham Street)
and Regional Road 50 (Niagara Street), respectively. Regional Road 36 (Pelham Street) is an arterial roadway that has
an approximate AADT volume of 12,000 to 13,000 vehicles per day, while Regional Road 50 (Niagara Street) is an
arterial roadway that has an approximate AADT volume of 15,000 to 18,000 vehicles per day. Line Avenue/Clare
Avenue carries approximately 2,400 vehicles per day and would be considered a rural collector. Given their proximity
to the development lands, traffic data was assessed since they are roadways likely to be impacted by the development
traffic.

2.2 Roadway Cross-Section and Intersection Control

Within the study development lands, there are three (3) primary roadways that will be impacted because of the
additional traffic generated by the NWWSP: Quaker Road, Regional Road 54 (Rice Road), and First Avenue.

Quaker Road is currently a two-lane roadway comprised of a rural cross-section bisecting east-west through the
middle of the study area. Figure 2-1 illustrates the typical roadway cross-section throughout the corridor. As per the
traffic data, Quaker Road operates as a rural arterial roadway with traffic volumes in the range of 6,000 to 9,000
vehicles per day. From west to east, Quaker Road intersects with Regional Road 36 (Pelham Street) under traffic signal
control, Line Avenue/Clare Avenue under all-way stop control, Regional Road 54 (Rice Road) under all-way stop
control, First Avenue under all-way stop control, and Regional Road 50 (Niagara Street) under traffic signal control. All
minor intersections along this corridor operate under stop control for the minor roadway approaches only. Under
existing conditions, Quaker Road operates with a posted regulatory speed limit of 50 kilometres per hour except for
the school zones where School Zone Maximum Speed When Flashing signs are present, reducing the speed to 40
kilometres per hour. In general, Quaker Road has a relatively straight and flat alignment within the study area.
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Regional Road 54 (Rice Road) is currently a two-lane roadway comprised of a rural cross-section traversing north-
south through the study area. Figure 2-2 illustrates the typical roadway cross-section throughout the corridor. As per
the traffic data, Regional Road 54 (Rice Road) operates as a rural arterial roadway with traffic volumes in the range of
7,500 to 7,700 vehicles per day. Under existing conditions, Regional Road 54 (Rice Road) operates with a posted
regulatory speed limit of 50 kilometres per hour and 40 kilometres per hour to the north and south of Quaker Road,
respectively. In general, Regional Road 54 (Rice Road) has a relatively straight and flat alignment within the study area.

First Avenue is currently a two-lane roadway comprised of a rural cross-section (north of Quaker Road) and an urban
cross-section (south of Quaker Road) traversing north-south through the study area. It is noted that only the section
of First Avenue north of Quaker Road is situated within the study area. Figure 2-3 illustrates the typical roadway
cross-section throughout the corridor. As per the traffic data, First Avenue (north of Quaker Road) operates as a rural
collector roadway with traffic volumes of approximately 3,400 vehicles per day. First Avenue (south of Quaker Road)
operates as an urban collector roadway with traffic volumes of approximately 6,000 vehicles per day. Under existing
conditions, First Avenue operates with a posted regulatory speed limit of 50 kilometres per hour north of Quaker
Road and 40 kilometres per hour south of Quaker Road. In general, First Avenue has a relatively straight and flat
alignment within the study area.

As previously indicated, the intersections of Quaker Road with Regional Road 54 (Rice Road) and First Avenue
currently operate under all-way stop control. All other minor roadways within the development lands operate under
stop control along the minor roadway. The signalized intersections of Quaker Road with Regional Road 36 (Pelham
Street) and Regional Road 50 (Niagara Street) were included in the scope of this assessment due to their proximity to
the development lands and likelihood that they will provide a link to the arterial road network. The intersection of
Regional Road 50 (Niagara Street/Merrittville Highway) and Regional Road 37 (Merritt Road) is also signalized and
included because of its strategic importance as a gateway intersection from Highway 406 into the northwest quadrant
of Welland. Figure 2-4 illustrates the intersection control at the subject intersections within and around the
development lands. Eight (8) hour TMCs and traffic signal phasing and timing plans (as applicable) were requested for
each of these intersections.

Refer to Appendix A for the traffic data collected as part of this study.
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Figure 2-1: Quaker Road Cross-Section (View to West at Montgomery Avenue)

Figure 2-2: Regional Road 54 (Rice Road) Cross-Section (View to South at Quaker Road)
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Figure 2-3: First Avenue Cross-Section (View to North Near Quaker Road)

Figure 2-4: Existing Intersection Control
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2.3 Active Transportation Facilities

Along Quaker Road, limited active transportation facilities are present. There is a separated segment of granular
pathway on the north side of Quaker Road between Regional Road 54 (Rice Road) and 622 Quaker Road with a ladder
crosswalk providing access to Ecole Elémentaire Nouvel Horizon. No dedicated cyclist facilities have been provided
along Quaker Road.

With regards to the north-south roadways within or adjacent to the development lands:

e Regional Road 54 (Rice Road) has no active transportation facilities present;

e First Avenue, north of Quaker Road, has no active transportation facilities present;

e First Avenue, south of Quaker Road has semi-mountable curbs, concrete sidewalks, and bicycle lanes on both
sides of the roadway; and

e Clare Avenue/Line Avenue has semi-mountable curbs with a concrete sidewalk on the west side of the
roadway north of Quaker Road, while the Steve Bauer Trail (a multi-use trail maintained by the Town of
Pelham) is situated alongside the east side of the roadway.

e Niagara Street, south of Quaker Road, has concrete sidewalks on both sides of the roadway. Niagara Street,
north of Merritt Road, has paved shoulders on both sides of the roadway. Pedestrian phases are present on all
approaches at the Niagara Street and Quaker Road intersection.

e Pelham Street, south of Quaker Road, has a concentre sidewalk on the west side of the roadway.

e Merritt Road has no active transportation facilities present.

None of the remaining minor roadways within the development lands have sidewalks or cyclist facilities. According to
the Regional Municipality of Niagara’s Strategic Cycling Network Development Technical Paper (2017), First
Avenue/Cataract Road was confirmed as a candidate for enhanced cyclist facilities.

Opportunities exist to provide or improve active transportation facilities within the development lands to
accommodate pedestrians and cyclists more effectively.

2.4 Transit Routes and Facilities

On January 1%, 2023, the new Niagara Region Transit (NRT) consolidated all previous transit systems in the Region
including Niagara Region Transit, St. Catharines Transit, Welland Transit and Fort Erie Transit into one transit operator.
The existing transit service within and around the development lands is depicted in Figure 2-5.

Within the NWWSP, the only sections of roadway serviced by NRT is along Quaker Road between First Avenue and
Regional Road 50 (Niagara Street). NRT Route 509 Niagara St. travels between Quaker Road and the Welland
Downtown Bus Terminal with important stops at Niagara College Welland Campus and Seeway Mall. The closest bus
stop is located on the north side of Quaker Road, approximately 50 metres west of Niagara Street. The route offers
regular service with buses arriving every 30 minutes during the daytime from Monday to Saturday, and every 60
minutes in the evenings from Monday to Saturday and all day Sunday.

There are also regional NRT bus routes that travel through the study area but no stops within the NWWSP area.
Route 70/75 travels between the City of St. Catharines and the City of Welland with bus stops just outside the
NWWSP area. Route 60A/65A is an express bus that travels between Niagara College Welland Campus and the
Morrison-Dorchester Hub in the City of Niagara Falls.
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Opportunities exist to provide or improve transit routes and facilities within the development lands to accommodate
transit users more effectively.

Figure 2-5: Existing Transit Routes and Facilities

2.5 Turning Movement Counts and Traffic Signal Timing Plans

The Regional Municipality of Niagara and the City of Welland provided eight (8) hour turning movement counts for
each of the five (5) intersections identified within or adjacent to the development lands which may be impacted
because of the NWWSP development. Table 2-2 highlights the weekday one-hour morning (AM) and afternoon (PM)
peak traffic periods.

Additionally, the Regional Municipality of Niagara provided traffic signal timing plans for the signalized intersections.

Table 2-2: Existing Weekday (AM) and Afternoon (PM) Peak Traffic Periods

Intersection AM Peak Hour PM Peak Hour
Regional Road 50 (Rice Road) and Quaker Road 8:00 a.m. —9:00 a.m. 4:00 p.m. =5:00 p.m.
First Avenue and Quaker Road 8:00 a.m. — 9:00 a.m. 4:15 p.m. —5:15 p.m.
Regional Road 36 (Pelham Street) and Quaker Road 8:00 am. —9:00 a.m. 5:00 p.m. —6:00 p.m.
Regional Road 50 (Niagara Street) and Quaker Road 8:00 a.m. — 9:00 a.m. 4:15 p.m. —5:15 p.m.
Regional Road 50 (Niagara Street/Merrittville Highway) 7:45 am. —8:45am. 4:30 p.m. —5:30 p.m.

and Regional Road 37 (Merritt Road)
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2.6 Traffic Analysis Methodology

Within the roadway network, intersections are typically the critical capacity control points. The five (5) intersections
previously discussed have been analyzed to determine the existing level of service, average vehicular delay, and any
capacity constraints as measured by volume-to-capacity ratios using Synchro 12 and SimTraffic 12. The capacity
analysis results are based on the Highway Capacity Manual (HCM) 6t Edition methodology. All the traffic operations
modelling is per the Regional Municipality of Niagara’s Guidelines for Traffic Impact Studies (2012).

2.7 Base Year 2022 Background Traffic Conditions

Figure 2-6 illustrates the turning movement counts during the weekday morning (AM) and afternoon (PM) peak hours
used within the traffic operations assessment. From Figure 2-6, it is apparent that the heaviest traffic flows are along
Regional Road 37 (Merritt Road) and Regional Road 50 (Niagara Street) stressing the importance of these corridors as
connectors to the Provincial Highway Network and as a gateway into the northwest quadrant of Welland. Traffic
flows are approximately balanced between the north-south and east-west movements at the subject intersections.

Level of Service (a performance measure based on delay) was calculated for each approach and movement. Level of
Service is a qualitative measure of traffic flow at an intersection and is dependent upon vehicular delay and vehicle
gueue lengths on the various intersection approaches. The values range from a Level of Service of A (little or no delay)
to Level of Service of F (congested conditions with significant delay). Appendix B provides further information on the
Level of Service definitions (A through F). The Level of Service for each intersection is presented by approach and
movement in Figure 2-7.

The analysis indicates that, overall, the three intersections outside of the NWWSP are all operating below capacity
with an adequate Level of Service; all movements noted as being a Level of Service of B or better.

Within the NWWSP area, the intersection of Rice Road and Quaker Road is experiencing a Level of Service of F on all
approaches during the PM peak. This indicates a congested state and that long delays are occurring during the PM
peak hour. The delays are between 69-112 seconds (per vehicle on average). The northbound and southbound
approaches are operating over capacity, while the eastbound and westbound approaches are operating near capacity.
At the First Avenue and Quaker Road intersection, the Level of Service is F for the westbound approach in the PM
peak, where the delay is 51.5 seconds (per vehicle on average). Appendix B provides the traffic operations assessment
reports for the base year 2022 background traffic.

2.8 Traffic Control Signal Justifications

The intersections of Quaker Road with Regional Road 54 (Rice Road) and First Avenue are currently operating under
all-way stop control. The justification for installing traffic signals was evaluated per the Ontario Ministry of
Transportation’s Ontario Traffic Manual, Book 12: Traffic Signals (2012). Based on the 2022 turning movement counts
provided by the City, both intersections satisfy the minimum 8-hour vehicular volumes warrant. The results, provided
in Appendix C, indicate that, in the base year 2022, background traffic conditions, traffic control signals are justified
for both intersections.

11
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Figure 2-6: Base Year 2022 Background Traffic AM (PM) Peak Hour Turning Movement VVolumes
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Figure 2-7: Base Year 2022 Background Traffic AM (PM) Peak Hour Levels of Service
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2.9 Surrounding Development and Anticipated Impacts to Traffic

As part of the transportation assessment, the surrounding area was reviewed in terms of proposed developments and
the impact of the associated traffic would have on the NWWSP.

29.1 East Fonthill Secondary Plan

The East Fonthill Secondary Plan was included in the Town of Pelham Official Plan and adopted in 2014.

Existing lands within the East Fonthill Secondary Plan are categorized as either “greenfield” or “intensification” zones.
The Land Use Plan describes scheduled land uses within the secondary plan area, and includes a mix of low, medium,
and high-density residential areas, environmental protection zones, mixed-use commercial centres, and public
parkland. The most dominant of these are low-density residential areas and environmental protection zones. With the
implementation of the Secondary Plan, the entire area within the Secondary Plan is expected to achieve a minimum
gross density of 50 persons and jobs combined per hectare.

The residential growth within the East Fonthill Secondary Plan is limited to a maximum of 3,000 residents and jobs
combined by 2021, 4,500 residents and jobs combined by 2026, and 5,350 residents and jobs combined by 2031. The
growth within the Commercial/Employment Centre is limited to a maximum of 785 residents and jobs combined by
2021, and a maximum of 1,190 residents and jobs combined by 2031.

It is anticipated that traffic generated by the East Fonthill Secondary Plan will result in a future increase in traffic flow
along Regional Road 54 (Rice Road) through the study area.

2.9.2 West Port Robinson Secondary Plan

The West Port Robinson Secondary Plan was included in the City of Thorold Official Plan and adopted in 2016.

Existing lands within the Port Robinson West Secondary Plan are considered “greenfield”. The lands generally include
a mix of low, medium, and high-density residential properties, institutional, mixed-use commercial, industrial, and
environmental protection zones. The most dominant of these are low-density residential and environmental protection
zones. With the implementation of the Secondary Plan, the residential areas are expected to achieve a gross density of
50 persons and jobs combined per hectare.

The Secondary Plan area is expected to generate approximately 12,500 people and jobs, divided into 8,500 people for
residential areas, 2,400 jobs for employment areas, and 1,850 jobs for commercial areas. The employment area is
expected to develop as a Business Park and include both light industrial uses and office uses.

It is anticipated that traffic generated by the West Port Robinson Secondary Plan will result in a future increase in
traffic flow along Regional Road 50 (Niagara Street) through the study area.

2.9.3 Niagara College, Welland Campus

The Niagara College, Welland Campus is located between Regional Road 54 (Rice Road) and First Avenue on Regional
Road 41 (Woodlawn Road). According to the City of Welland, they have not been made aware of any significant
expansion plans at Niagara College, Welland Campus that would result in significant impacts on traffic operations
within the study area.

14
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2.9.4 Regional Road 37 (Merritt Road) Extension

In the Regional Municipality of Niagara’s Transportation Master Plan (TMP), Subarea Analysis Summary (2017), it was
recommended that the Capital Budget 2017 include a project to construct a new connector roadway, extending
Regional Road 37 (Merritt Road) between Regional Road 54 (Rice Road) and Cataract Road. The TMP indicated that
design and construction of this extension is planned within the 2017-2021 phase (to be updated as part of the MCEA,
Spring 2024). As of today, the design of the Merritt Road extension is currently being assessed as part of the
Environmental Assessment study for Merritt Road between Rice Road and Highway 406 as discussed in the next
section. This is expected to significantly impact traffic operations in the surrounding area, as the section would be a
candidate to become a Regional Roadway and act to relieve Regional Road 20 of additional capacity heading towards
Highway 406.

295 Merritt Road (Regional Road 37) and Rice Road (Regional Road 54) Widening

Niagara Region is undertaking a Schedule C Municipal Class Environmental Assessment, including a detailed
transportation assessment for Merritt Road (Regional Road 37) and Rice Road (Regional Road 54) in Pelham, Thorold,
and Welland. The study was initiated in December 2020 and three Public Information Centre sessions were conducted
in 2021. The Environmental Study Report is anticipated to be completed in Spring 2024. The objectives of the study
are to identify intersection improvements, provide a direct connection between Rice Road and Highway 406 via
Merritt Road, and provide dedicated active transportation facilities.

The preliminary indication (to be confirmed through the MCEA) for preferred design for Rice Road between Quaker
Road and Merritt Road is a four-lane cross-section with a two-way cycle track on the west side and sidewalks on both
sides of the roadway with an anticipated completion date of 2041. At the Rice Road and Quaker Road intersection,
left-turn lanes are recommended on all approaches with the south leg widened to four lanes to transition to the four-
lane cross-section north of Quaker Road.

The preliminary indication (to be confirmed through the MCEA) for preferred design for Merritt Road between Rice
Road and Merrittville Highway/Niagara Street is a two-lane cross-section with a two-way cycle track and sidewalk on
the north side of the roadway. Between Merrittville Highway/Niagara Street and Grisdale Road, the preliminary
preferred design is a four-lane cross-section with a two-way cycle track and sidewalk on the south side of the
roadway. At the Merrittville Highway/Niagara Street and Merritt Road intersection, the potential design includes
eliminating the channelized island in the southeast corner, replacing the northbound right-turn slip lane with a
standard auxiliary right-turn lane, and adding separate left-turn lanes at the northbound, southbound, and eastbound
approaches. The west leg is widened to four lanes to transition to the four-lane cross-section east of Merrittville
Highway/Niagara Street. Pedestrian and cyclist crossings will be provided on all approaches at the intersection.

3 PREFERRED PLAN

Figure 3-1 shows the preferred plan representing the full build-out of the NWWSP. A series of collector roads have
been proposed that will service low density residential development within the development. The collector roads will
provide new points of access and create new intersections (based on preliminary design options): on Clare Avenue and
Regional Road 54 (Rice Road) south of Quaker Road; on Quaker Road between Regional Road 54 (Rice Road) and First
Avenue; and First Avenue, north of Quaker Road.

15
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Medium density development (townhouse and condominium complexes) will be located along Quaker Road, with
direct access to Quaker Road. Low density development (single family dwellings) will be located along the collector
roads or local roads (not shown in the preferred land use plan). Mixed use development will be located on the
northwest, northeast and southeast quadrants of the intersection of Quaker Road and Regional Road 54 (Rice Road).

Given the above, for the traffic analysis relating to the collector roads, these roads were given a name Street ‘A’, Street
‘B’, Street ‘C’ and Street ‘D’ as shown in Figure 3-2, corresponding to Blocks A through D. It has also been assumed
that all medium density development will have direct access onto the existing road network (Regional Road 54 (Rice
Road), Quaker Road or First Avenue). The collector roads will provide access to the low-density development (single
family dwellings) except for single-family development located on the west side of Rice Road. SGL indicated the total
number of single-family dwelling units located within the NWWSP.

Figure 3-1: Preferred Land Use Plan
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Figure 3-2: Street Names and Residential Units

4 FUTURE TRAFFIC CONDITIONS

To assess future traffic conditions in 2033, the Region of Niagara retained IBI Group to use the Niagara Region Travel
Forecasting Model to forecast traffic flow along key roads in the study area. A copy of the memorandum containing
the results of their analysis is provided in Appendix D. In the study area, it was presumed that there would be no
changes to the cross-section of Regional Road 36 (Pelham Street), First Avenue, Regional Road 50 (Niagara Street) or
Quaker Road because of area development (including the NWWSP). However, the Region is forecasting that Regional
Road 54 (Rice Road) will need to be widened to a 4-lane cross-section by 2041. Also, Merritt Road would need to be
widened to a 4-lane cross-section and an extension would be built between Regional Road 54 (Rice Road) and
Cataract Road. The extension would also have a 4-lane cross-section.

SGL provided the Region of Niagara and their modelling consultant IBI Group with population and employment figures
for the growth zones within the study area for the preferred option as previously shown in Figure 3-1. A copy of the
growth zones and the corresponding population and employment growth is shown in Figure 4-1 and Table 4-1. A
population increase of 12,181 is anticipated to occur by 2033 as a direct result of the new development in the
NWWSP. A modest increase in employment is anticipated to occur, 84 jobs in total.
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Figure 4-1: North West Welland Secondary Plan Growth Zones

Table 4-1: Population and Employment Growth

203183 | goconcypan | 203tNwwsp | T
HEHEHOEHEEE
Pop Jobs Pop Jobs Pop Jobs Pop Jobs
7740 1,100 1,151 3,528 4,679 325% 68%
7741 522 242 447 288 3,640 84 4,087 372 683% 54%
7742 1,148 403 982 491 1,723 0 2,705 491 136% 22%
7743 418 942 357 1,185 3,290 0 3,647 1,185 772% 26%
Total 3,187 1,966 2,937 2598 12,181 84 15,118 2,682 374% 36%
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Table 4-2 shows the change in traffic flow between 2011 and 2031 during the AM peak, as a result of the increase in
population and employment within the NWWSP area, in addition to the forecasted increase in population and
employment in the surrounding area, along with changes to the surrounding road network (i.e., the widening of Rice
Road and Merritt Road and the extension of Merritt Road between Cataract Road and Rice Road). The following is
noted in the AM peak:

e Regional Road 54 (Rice Road) between Port Robinson Road and Regional Road 41 (Woodlawn Road) will
experience a significant increase in traffic flow (188% northbound; 17% southbound);

e Niagara Street between Port Robinson Road and Regional Road 41 (Woodlawn Road) will experience a
significant increase in traffic (55% northbound; 34% southbound)

e Merritt Road between Pelham Street and Rice Road will experience a significant increase in traffic flow (151%
eastbound; 487% westbound)

e Regional Road 37 (Merritt Road) between Cataract Road and Highway 406 will experience a significant
increase in traffic flow (452% eastbound, 147% westbound);

e Quaker Road will experience a significant increase in traffic flow (101% eastbound, 47% westbound)

Increases in traffic flow show a potential order of magnitude for anticipated traffic usage. Actual usage will depend on
final development characteristics, accesses and road network configuration as defined by the MCEA for Regional Road
37 (Merritt Road) and Regional Road 54 (Rice Road). Sections of Regional Road 36 (Pelham Street) and First Avenue
will not experience a significant change in traffic because of the changes to the surrounding road network.

IBI Group did not provide results for the PM peak, indicating that they had less confidence in the model outputs.

Table 4-2: Traffic Growth 2011-2031

2011 AM Peak Hour | 2031 AM Peak Hour | 2011-2031 NWWSP
Street Corridor Volume Volume- NWWSP Growth

Pelham Street | [ CIURObINsONRcackt 221 256 257 283 16% 11%
Woodlawn Road

Rice Road Port Robinson Road to 212 189 611 221 188% 17%
Woodlawn Road

Cataract Road/ Port Robinson Road to

-40, 0
First Avenue Woodlawn Road e e 2t i i e

Niagara Street | Ort Robinson Road to 286 237 443 317 55% 34%
Woodlawn Road

Merritt Road ;zg‘;m Street and Rice 146 31 367 182 151% 487%

MerrittRoad ~ Rice Road and Cataract - - 867 310 . -
Road (Extension)

Merritt Road || avaract Road and 214 330 1181 815 452% 147%
Highway 406
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2011 AM Peak Hour | 2031 AM Peak Hour | 2011-2031 NWWSP
Street Corridor Volume Volume- NWWSP Growth

NB/EB SB/WB NB/EB SB/WB NB/EB SB/WB

Quaker Road E?;gi?;ssttrrzztta”d 253 78 509 115 101% 47%

*Note Auto volumes have not been calibrated to local level

S ANALYSIS OF FUTURE TOTAL TRAFFIC CONDITIONS

Based on the above, AE developed an estimate of future traffic conditions at the five study intersections during the
AM and PM peak, in addition to anticipated traffic conditions at the four new collector road intersections (AM only)
because of development within the NWWSP. The following section presents the findings under horizon year
conditions (with no changes to traffic control) and with any identified improvements (because of the additional traffic).

51 Horizon Year Conditions (2033)

Using the growth factors provided in Table 4-2, an estimate of future turning movement counts was developed for the
five study intersections. For the AM peak, the 2011-2031 growth factor was applied to the 2022 turning movement
counts (specific to each approach), prorated to reflect an exponential growth and the year of the count (2022). For the
PM peak, as directed by the Region, the same 2011-2031 growth factor (in the AM) was applied to the 2022 turning
movement counts (specific to each approach) and prorated to reflect an exponential growth and the year of the count
(2022). As such, the results presented in this report for the PM peak are only meant to highlight potential future issues
with capacity (by inference) and should be treated with caution.

Figure 5-1 shows the turning movement counts (AM and PM) for the five study intersections in addition to link
volumes. Of note, is a heavy northbound right/westbound left traffic flow at the intersection of Regional Road 50
(Niagara Street) and Regional Road 37 (Merritt Road), and a significant increase in through traffic along Regional Road
54 (Rice Road) and Quaker Road.

52 Trip Generation and Distribution on Collector Roads

It was assumed that the collector roads (Street ‘A’, Street ‘B’, Street ‘C’ and Street ‘D’) would only service low density
residential development. Traffic generated by medium density and mixed-use development indicated in the preferred
plan would have direct access to Quaker Road, Regional Road 54 (Rice Road) or First Avenue and would, therefore,
have already been accounted for in the analysis prepared by IBI Group (Table 4-2). Trip generation on the collector
roads in Block A, B, C and D was estimated using the ITE Trip Generation Manual, 10th Edition for Single Family
Detached Housing (Land Use Code 210) and is shown in Table 5-1. Trips generated by low density residential
development on the west side of Regional Road 54 (Rice Road) north of Quaker Road would directly access Regional
Road 54 (Rice Road) via a local road and is presumed to have been accounted for in the analysis prepared by IBI
Group.

20



City of Welland

Table 5-1: Trip Generation - Single Family Detached Housing

AM Peak PM Peak
Location # Units
Block A 615 97 292 345 203
Block B 1,175 175 526 635 372
Block C 914 139 419 501 294
Block D 1,260 187 560 678 397

Inbound and outbound trips at the intersection of Regional Road 54 (Rice Road) and Street ‘A’/Street ‘B’, Quaker Road
and Street ‘B’/Street ‘C’ and First Street and Street ‘D’ were distributed per the traffic flow on the major road (Regional
Road 54 (Rice Road), Quaker Road and First Street) as noted in Table 4-2, with an equal amount of traffic entering and
exiting Blocks A, B, C by the two proposed collector road accesses provided. At the intersection of Clare Avenue and
Street ‘A’, a 50/50 split was presumed in the distribution of northbound/southbound traffic, reflecting AM peak hour
traffic conditions based on a recent ATR count provided by the City of Welland. Traffic generation was calculated for
the PM peak hour assuming the same directional flow as the AM peak hour.

Figure 5-2 shows the distribution of traffic at the four collector road intersections during the AM peak hour. Major
road through movements (Quaker Road, Regional Road 54 (Rice Road) and First Avenue) were estimated at the four
collector road intersections based on the traffic volumes on the downstream intersection. A growth factor was applied
to northbound/southbound through movements on Clare Avenue based on AM peak hour data collected from a
recent Automated Traffic Recorder count®. Finally, it was assumed that there would be no eastbound-westbound
through traffic across Regional Road 54 (Rice Road) or First Avenue or northbound-southbound through traffic across
Quaker Road.

53 Horizon Year Traffic Conditions (No Improvements)

Figure 5-3 shows the anticipated Level of Service at the study intersections for the 2033 horizon year with no
improvements (i.e., additional auxiliary lanes or changes to traffic control). Appendix E shows the Synchro outputs for
the horizon year (2033) with no improvements.

Regional Road 36 (Pelham Street) and Quaker Road

The intersection of Regional Road 36 (Pelham Street) and Quaker Road, currently signalized, is anticipated to continue
to operate well below capacity, with a Level of Service of B or better, during the AM peak hour. However, during the
PM peak hour, the left-turns for the eastbound, westbound, and southbound approaches will be operating near or
over capacity with Level of Service E or worse. It is recommended that separate left-turn lanes are provided for the
eastbound and westbound approaches, and separate right-turn lanes for the northbound and eastbound approaches.
Advanced left-turn phases for the westbound and southbound left-turns, as well as increasing the cycle length are
recommended.

1 The growth factor was 22% for northbound traffic and 16% for southbound traffic, based on the average growth for other
north-south roadways in the study area as presented in the IBI Group report.
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Regional Road 54 (Rice Road) and Quaker Road

The intersection of Regional Road 54 (Rice Road) and Quaker Road, currently under all-way stop control, will
experience significant congestion because of the noted increase in traffic in the AM and PM peak hour. In the AM and
PM peak hours, significant delay (Level of Service of F) was noted on all four approaches (ranging from 90
seconds/vehicle to 557.5 seconds/vehicle in the AM peak hour and from 200.4 seconds/vehicle to 1,090
seconds/vehicle in the PM peak hour). Based on anticipated traffic conditions, a traffic signal at this intersection plus
the planned road widening to a four-lane cross-section on Regional Road 54 (Rice Road) are expected to improve
traffic conditions.
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Figure 5-1: Future (2033) Peak Hour Turning Movement Volumes — Major Roads
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Figure 5-2: Future (2033) Peak Hour Turning Movement Volumes — Collector Roads
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First Avenue/Cataract Road and Quaker Road

The intersection of First Avenue and Quaker Road, also currently under all-way stop control, will experience
significant congestion because of the noted increase in traffic in the AM and PM peak hour on Quaker Road. In the
AM peak hour, significant delay (Level of Service of F) was noted on all four approaches (ranging from 55
seconds/vehicle to 617.9 seconds/vehicle). In the PM peak hour, significant delay (Level of Service of F) was also
noted on all four approaches (ranging from 83.2 seconds/vehicle to 805.5 seconds/vehicle). Based on anticipated
traffic conditions, a traffic signal along with separate left-turn lanes on all approaches and right-turn lanes for the
eastbound approach are recommended. Separate right-turn lanes may also be needed in the northbound approach to
alleviate congestion during the PM peak hour.

Regional Road 50 (Niagara Street) and Quaker Road

The intersection of Regional Road 50 (Niagara Street) and Quaker Road, currently signalized, will continue to operate
well below capacity in the AM peak hour, with all movements at a Level of Service of C or better, except for the
eastbound through/right-turn movement, which will be operating with a v/c ratio of 0.88. at a Level of Service of D
during the PM peak. In the PM peak hour, the eastbound through/right-turn movement will be operating at Level of
Service of F (205.2 seconds/vehicle) and a v/c ratio of 1.36, and the northbound left-turn will be operating at Level of
Service of E (56.9 seconds/vehicle) and a v/c ratio of 0.96. The eastbound left-turn will also be operating with a v/c
ratio of 0.91 during the PM peak hour but the Level of Service is D (54.1 seconds/vehicle). It appears that there will
continue to be sufficient storage in the eastbound left turn lane to accommodate left turn movements. A separate
eastbound right-turn lane and an advanced eastbound left-turn phase are recommended to improve traffic conditions.
During the PM peak hour, additional mitigation measures may include a separate southbound right-turn lane and an
eastbound right-turn overlap phase with the northbound left-turn phase.

Regional Road 50 (Niagara Street) and Regional Road 37 (Merritt Road)

The intersection of Regional Road 50 (Niagara Street) and Merritt Road, currently signalized, will experience
considerable delay and will be operating beyond capacity for the eastbound left-turn during the AM peak hour (Level
of Service of F and a volume-to-capacity ratio of 1.04) and for the westbound left-turn during the PM peak hour (Level
of Service of F and a volume-to-capacity ratio of 1.55). Storage for the westbound left turn will not be able to
accommodate the anticipated traffic volume. While Merritt Road is planned to be widened to a four-lane cross
section, dual westbound left-turn lanes should be considered.

Collector Road Intersections

Figure 5-4 shows the anticipated Level of Service at the collector road intersections for the 2033 horizon for the AM
and PM peak hours. Based on the analysis, it was noted that all stop-controlled movements on the minor approaches
except for at the Street A and Rice Road intersection would be operating beyond capacity with significant delays
(Level of Service of E or worse), likely due to the relatively high amount of traffic generated by Blocks A through D. A
review of the anticipated minor road traffic volumes indicates that a traffic signal or roundabout may be considered at
the collector intersections.

In the AM peak, there is no evidence to suggest that a left turn lane would be warranted on the major roads to

facilitate left turn movements into any of the developments at the collector road intersections, given the anticipated
left turn volumes. However, in the PM peak, a review of the ITE Trip Generation Manual, 10th Edition, left turn
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volumes (into the residential developments) will be higher on the major roads (Regional Road 54 (Rice Road), Quaker
Road and First Avenue), reflecting the higher potential of inbound trips (63% compared to 25%) according to the ITE
Trip Generation Manual, 10th Edition. Furthermore, the review indicates that there is a higher amount of traffic
generated during the PM peak hour for single family detached housing (Land Use Code 210). Given this, there may be
a possibility for left turn lanes to be required in the future on the major approaches.

54 Horizon Year Traffic Conditions (with Improvements)

Based on the results of the previous assessment of traffic operations at the study intersections, the following
improvements were considered, aside from the widening anticipated to occur on Regional Road 54 (Rice Road) to 4-
lanes, on Merritt Road to 4-lanes and the Merritt Road extension between Regional Road 54 (Rice Road) and Cataract
Road (4-lanes).

e Quaker Road and Regional Road 54 (Rice Road) — signalization and addition of left turn lanes on all four
approaches;

e Quaker Road and First Avenue — signalization and addition of left turn lane on all four approaches, and right-
turn lanes on the eastbound and northbound approaches;

e Regional Road 36 (Pelham Street) and Quaker Road — addition of left-turn lanes on eastbound and westbound
approaches, and right-turn lanes on eastbound and northbound approaches, increase cycle length, and
implement advanced left-turn phases for the westbound and southbound approaches in the PM peak;

e Regional Road 50 (Niagara Street) and Quaker Road — addition of right-turn lane on eastbound and
southbound approaches, advanced left-turn phase for eastbound left-turn, and overlap phase for eastbound
right-turn and northbound left-turn; and

e Regional Road 50 (Niagara Street) and Regional Road 37 (Merritt Road) — addition of a second westbound left-
turn lane, implement pedestrian phases on all approaches, and exclusive westbound left turn phase.

Figure 5-5 shows the anticipated Level of Service at the study intersections for the 2033 horizon year with the
indicated improvements in the AM and PM peak hours. The following was noted:

e Under signal control, the intersection of Quaker Road and Regional Road 54 (Rice Road) will operate at a Level
of Service of C or better during both the AM and PM peak hour.

e Under signal control, the intersection of Quaker Road and First Avenue will operate at a Level of Service of C
or better during both the AM and PM peak hour. A Level of Service of E is noted for the southbound
movements in the AM peak hour.

e With the additional turn lanes and signal timing changes, the intersection of Quaker Road and Regional Road
36 (Pelham Street) will operate at a Level of Service of C or better during both the AM and PM peak hour.

e With the additional turn lanes and signal timing changes, the intersection of Quaker Road and Regional Road
50 (Niagara Street) will operate at a Level of Service of C or better during both the AM and PM peak hour.

e With the dual westbound left-turn lanes, the Level of Service for the AM and PM peak will improve to C and B
respectively at the intersection of Regional Road 37 (Merritt Road) and Regional Road 50 (Niagara
Street/Merrittville Highway).
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Figure 5-3: Level of Service Study Intersections (2033 Horizon Year)
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Figure 5-4: Level of Service for Collector Road Intersections (2033 Horizon Year)
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Figure 5-5: Level of Service for Study Intersections (2033 Horizon Year) with Improvements
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Table 5-2 shows the recommended storage for the left turn and right-turn lanes based on the above analysis.

Table 5-2: Recommended Storage

Intersection EBL EBR WBL WBR NBL NBR SBL SBR
Quaker Road and Regional
Road 50 (Rice Road) 30 N/A 30 N/A 30 N/A 30 N/A
Quaker Road and First Avenue 30 30 30 N/A 30 40 35 N/A
Quaker Road and Regional
Road 36 (Pelham Street) 30 30 30 N/A 30 30 30 N/A
Quaker Road and Regional
Road 50 (Niagara Street) 70 70 30 N/A 60 N/A 30 55
Regional Road 37 (Merritt
Road) and Regional Road 50 30 N/A 55 N/A 30 60 30 N/A

(Niagara Street/Merrittville
Highway)

Appendix F shows the Synchro outputs for the horizon year (2033) with the improvements described in this section.

Since traffic signals are warranted at the intersection of Quaker Road and Regional Road 54 (Rice Road) and the
intersection of Quaker Road and First Avenue, a high-level roundabout screening and roundabout capacity analysis
using Sidra were conducted. Given that Regional Road 54 (Rice Road) will have a four-lane cross section, a multi-lane
roundabout is recommended for the intersection of Quaker Road and Regional Road 54 (Rice Road). A single-lane
roundabout is considered for the intersection of Quaker Road and First Avenue.

Since Niagara Region does not have an established procedure for roundabout screening, AE referred to Waterloo
Region’s roundabout screening tool. The assessment compares the life cycle costs for the signal and roundabout
scenarios. Based on the assessment, a roundabout is determined to be a feasible option since the life cycle costs of a
roundabout is less than 1.5 times that of a signal.

Due to the relatively high traffic volumes in the eastbound direction, a second entry lane is needed to increase
capacity. For the roundabout configuration, a Level of Service of E, and a v/c ratio of 0.86 is noted in the northbound
approach at the intersection of Quaker Road and First Avenue in the PM peak hour. All other movements are
anticipated to operate with Level of Service C or better during both the AM and PM peak hours. Figure 5-6 shows the
anticipated Level of Service under a roundabout configuration at the two intersections for the 2033 horizon year.

Appendix G shows the roundabout screening worksheets and the Sidra outputs for the horizon year (2033).
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6 CONCLUSIONS AND RECOMMENDATIONS

The previous sections within this report document the review of existing and future horizon year conditions from a
transportation engineering perspective. The following is noted.

6.1 Existing Conditions

A review of existing conditions indicates that both Quaker Road and Regional Road 54 (Rice Road) through the study
area are characterized as rural arterial roadways. First Avenue acts as a collector roadway, having an urban cross-
section south of Quaker Road and a rural-cross section north of Quaker Road. Immediately west and east of the study
area, Regional Road 36 (Pelham Street) and Regional Road 50 (Niagara Street) function as arterial roadways.

The two (2) major intersections within the study area are Quaker Road and Regional Road 54 (Rice Road) and Quaker
Road and First Street; both of which currently operate under all-way stop control. Regional Road 36 (Pelham Street)
and Quaker Road, Regional Road 50 (Niagara Street) and Quaker Road, and Regional Road 37 (Merritt) and Regional
Road 50 (Niagara Street/Merrittville Highway) all operate under traffic signal control. These intersections were chosen
due to the proximity to the study area and the potential for traffic generated by the development to impact traffic at
these intersections.

The roadways within the study area have very limited active transportation facilities. There is a separated segment of
granular pathway on the north side of Quaker Road between Regional Road 54 (Rice Road) and 622 Quaker Road with
a ladder crosswalk providing access to Ecole Elémentaire Nouvel Horizon. No dedicated cyclist facilities have been
provided along Quaker Road.

With the development of the NWWSP, there is an opportunity to provide dedicated active transportation facilities for
pedestrians and cyclists. According to the Regional Municipality of Niagara’s Strategic Cycling Network Development
Technical Paper (2017), First Avenue/Cataract Road was confirmed as a candidate for enhanced cyclist facilities.
Limited transit service is provided within the study area with only a short segment of Quaker Road between First
Street and Regional Road 50 (Niagara Street) being serviced by Niagara Region Transit. Expanded transit service
should be considered in conjunction with the development of the subject lands.

Under existing conditions, the traffic operations analysis indicates that overall, most of the study intersections are all
operating below capacity with an adequate Level of Service; all movements noted as being a Level of Service of C or
better. However, the intersection of Rice Road and Quaker Road is operating with LOS F during the PM peak. The
westbound approach at the First Avenue and Quaker Road intersection is operating with LOS F during the PM peak.
The traffic signal warrants indicate that traffic signals are justified at both intersections based on 2022 traffic data.

6.2 Future Conditions (2033 Horizon Year)

The preferred plan representing the full build-out of the NWWSP will result in a population increase of 12,181 and an
increase in employment of 84 jobs. Collector roads have been proposed that will service residential development
within the development. The collector roads will provide new points of access on Clare Avenue and Rice Road south
of Quaker Road, on Quaker Road between Rice Road and First Avenue and First Avenue north of Quaker Road,
creating new intersections and is assumed to service low density residential development within different portions of
the development.
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Traffic conditions were assessed for the horizon year (2033), in consideration of the anticipated development of the
NWWSP, in addition to surrounding development. The Region has indicated that Regional Road 54 (Rice Road) and
Merritt Road will be widened to a four-lane cross-section, and Merritt Road will be extended west to connect Regional
Road 54 (Rice Road) to Cataract Road.

AE applied growth factors to the study intersections based on a memo provided by IBI Group. The memo presents
growth factors between 2011-2031 indicating changes in traffic patterns during the AM peak hour because of the
anticipated growth both within the NWWSP, in the surrounding area, and because of the road improvements within
the study area. Several roads within the study area will see a marked increase in traffic, particularly Regional Road 54
(Rice Road) and Regional Road 37 (Merritt Road) and to a lesser degree, Quaker Road. 1Bl Group did not provide
results for the PM peak, indicating that they had less confidence in the model outputs.

Based on the above, AE developed an estimate of future traffic conditions at the five study intersections during the
AM and PM peak. The PM peak results should only be used to make general inferences about future traffic conditions.
Additionally, AE developed an estimate of anticipated traffic conditions at the four new collector road intersections
because of development within the NWWSP.

Under the horizon year (2033), the intersection of Regional Road 54 (Rice Road) and Quaker Road and the intersection
of First Avenue and Quaker Road will experience congestion and a Level of Service of F on all approaches to the
intersection.

The left-turns for the eastbound, westbound, and southbound approaches will be operating near or over capacity with
Level of Service E or worse at the intersection of Pelham Street and Quaker Road. The eastbound through/right-turn
movement at the intersection of Regional Road 50 (Niagara Street) and Quaker Road will operate with significant
delays and beyond capacity during the PM peak hour, while the northbound left-turn and eastbound left-turn will be
operating near capacity. The eastbound left turn and westbound left-turn movements at the intersection of Regional
Road 50 (Niagara Street) and Regional Road 37 (Merritt Road) will operate beyond capacity.

Under the horizon year (2033), the collector road intersections are anticipated to operate with capacity issues for the
stop-controlled movements on the minor approaches except at the Street A and Rice Road intersection. There may be
a need for left turn lanes (on the arterial road) in the future.

Based on the results of the previous assessment of traffic operations at the study intersections, the following
improvements were considered:

e Quaker Road and Regional Road 54 (Rice Road) — signalization and addition of left turn lanes on all four
approaches;

e Quaker Road and First Avenue — signalization and addition of left turn lanes on all four approaches, and right-
turn lanes on the eastbound and northbound approaches;

e Regional Road 36 (Pelham Street) and Quaker Road — addition of left-turn lanes on eastbound and westbound
approaches, and right-turn lanes on eastbound and northbound approaches, increase cycle length, and
implement advanced left-turn phases for the westbound and southbound approaches;

e Regional Road 50 (Niagara Street) and Quaker Road — addition of right-turn lane on eastbound and
southbound approaches and advanced left-turn phase for the eastbound left-turn; and

e Regional Road 50 (Niagara Street) and Regional Road 37 (Merritt Street) — addition of a second westbound
left-turn lane, implement pedestrian phases on all approaches, and exclusive westbound left turn phase.
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Based on the review of the anticipated Level of Service, the study intersections are anticipated to operate adequately
under signal control and with the improvements outlined above.

Since traffic signals are warranted at the intersection of Quaker Road and Regional Road 54 (Rice Road) and the
intersection of Quaker Road and First Avenue, a high-level roundabout screening and roundabout capacity analysis
were conducted. Based on the assessment, a roundabout is determined to be a feasible option since the life cycle
costs of a roundabout is less than 1.5 times that of a signal. Based on the review of the anticipated Level of Service,
the two intersections are anticipated to operate with better Levels of Service as a roundabout configuration compared
to under signal control.

6.3 Anticipated Improvements

Based on the above, the following improvements are anticipated to be required to accommodate the level of traffic
and for meeting future active transportation and transit needs because of the NWWSP. Further traffic analysis should
be undertaken closer to full build-out to further evaluate the timing and extent of the improvements.

Capacity Improvements

e Signalization of the intersection of Regional Road 54 (Rice Road) and Quaker Road with separate left turn
lanes (30 metres on each approach) or a multi-lane roundabout (subject to a review of adjacent utilities and
property requirements);

e Signalization of the intersection of First Avenue and Quaker Road with separate left turn lanes (35 metres on
southbound approach and 30 metres on all other approaches) and separate right turn lanes (30 metres on the
eastbound and 40 metres on the northbound approach) or a single-lane roundabout (subject to a review of
adjacent utilities and property requirements);

e Separate left-turn (30 metres on each approach) and right-turn lanes (30 metres on the northbound and
eastbound approaches) at Regional Road 36 (Pelham Street) and Quaker Road, and signal timing adjustments
by increasing cycle length and implementing advanced left-turn phases;

e Separate right-turn lanes (70 metres on the eastbound and 55 metres on the southbound approach) at
Regional Road 50 (Niagara Street) and Quaker Road;

e Provide 30 metre left turn lanes for the collector road intersections on the major approaches:

o0 Northbound/southbound Rice Road at Street ‘A’/Street ‘B’;
0 Eastbound/westbound Quaker Road at Street ‘B'/Street ‘C’; and
o0 Northbound/southbound First Avenue at Street ‘C’/Street ‘D’.

Active Transportation

e Consider the provision of either dedicated bicycle lanes (both sides) or a multi-use pathway (on one side) of
Quaker Road, Regional Road 54 (Rice Road) and First Avenue

e If bicycle lanes are being considered, provide 1.8 metre sidewalks along both sides of Quaker Road, Regional
Road 54 (Rice Road) and First Avenue within the NWWSP area

e Provide a 1.8 metre sidewalk on one side of the collector roads (Street ‘A’, Street ‘B’, Street ‘C’ and Street 'D’)

e Install pedestrian signals at Regional Road 54 (Rice Road) and Quaker Road, and First Avenue and Quaker
Road.
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Transit

e A dedicated transit line along the entire length of Quaker Road within the NWWSP area
e Consider a transit line that services the low-density residential areas on the north and south side of Quaker
Road

6.4 Order of Magnitude Costs

The estimated order-of-magnitude cost for all the road works associated with the NWWSP, including all the required
improvements, is approximately $22.15 million. The order-of-magnitude cost assumes the following:

e Full reconstruction of City roads within the study limits (Quaker Road and First Avenue);
e 2,800 metres of new collector road (Street ‘A’, Street ‘B’, Street ‘'C’, and Street ‘D’), built to City of Welland
standards for a collector road;
e 7,300 metres of new local road (not shown on preferred plan), built to City of Welland standards for a local
road;
e Signalization of two intersections (Regional Road 54 (Rice Road) and Quaker Road and First Avenue and
Quaker Road with auxiliary turn lanes
e Auxiliary turn lanes and signal phasing adjustments at Quaker Road and Regional Road 36 (Pelham Street),
Quaker Road and Regional Road 50 (Niagara Street), and Regional Road 37 (Merritt Road) and Regional Road
50 (Niagara Street/Merrittville Highway)
e 30 metre left turn lanes on
e Northbound/southbound Rice Road at Street ‘A’/Street 'B’;
e Eastbound/westbound Quaker Road at Street ‘B'/Street ‘C’; and
¢ Northbound/southbound First Avenue at Street ‘C'/Street ‘D’

There are potential construction cost savings of about $0.4 Million if roundabouts are considered at Regional Road 54
(Rice Road) and Quaker Road, and First Avenue and Quaker Road instead of signalization.
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From: Ali Khan <ali.khan@welland.ca>

Sent: May 15, 2024 3:28 PM

To: May Lai

Cc: Taylor Meadows; Mark Crockford; Samantha McCauley

Subject: RE: Primont Welland Transportation Impact Study Terms of Reference
Hi Mai,

I’m ok with the scope of work you have shared.

Regards.

Muhammad Ali Khan, M.A.Sc; P.Eng.
Manager, Traffic/Parking/ Bylaws

Planning and Development Services

60 East Main Street, Welland, Ontario L3B 3X4

«/ Phone: 905-735-1700 x2202
€& welland.ca

o

CITY OF f#i engagewelland.ca

Welland ARAE

This email may contain confidential and/or privileged information for the sole use of the intended recipient. Any review, disclosure, or distribution by
others is strictly prohibited. If you have received this email in error, please contact the sender immediately and delete all copies.

From: May Lai <may.lai@cghtransportation.com>

Sent: Wednesday, May 15, 2024 3:19 PM

To: Ali Khan <ali.khan@welland.ca>

Cc: Taylor Meadows <taylor.meadows@welland.ca>; Mark Crockford <mark.crockford@cghtransportation.com>
Subject: RE: Primont Welland Transportation Impact Study Terms of Reference

WARNING: This email originated from an external sender. eMail from City of Welland email accounts will not
begin with this warning! Please do not click links or open attachments unless you are sure they are safe!

Hi Ali,

I am writing to follow up with the TOR that | sent last week. Could you please review the TOR and provide feedback
on the proposed scope from the City's perspective?

Best regards,



mailto:mark.crockford@cghtransportation.com
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mailto:may.lai@cghtransportation.com
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S == | May Lai, E.|.T.
CGH Transportation Inc.

( P:289-834-0646

e | E:May.Lai@CGHTransportation.com
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From: Taylor Meadows <taylor.meadows@welland.ca>

Sent: Thursday, May 9, 2024 10:14 AM

To: May Lai <may.lai@cghtransportation.com>

Cc: Ali Khan <ali.khan@welland.ca>

Subject: FW: Primont Welland Transportation Impact Study Terms of Reference

Morning,
I have copied Ali Khan from our City’s Traffic Division. Ali can assist with this TOR.

Regards,

Taylor Meadows

Planning Supervisor - Development

Planning Division

60 East Main Street, Welland, Ontario L3B 3X4

o) Phone: 905-735-1700 x2246
8 welland.ca

CITY OF 8 _engagewelland.ca

Welland AERME

This email may contain confidential and/or privileged information for the sole use of the intended recipient. Any review, disclosure, or distribution by
others is strictly prohibited. If you have received this email in error, please contact the sender immediately and delete all copies.

From: May Lai <may.lai@cghtransportation.com>

Sent: Thursday, May 9, 2024 8:30 AM

To: Taylor Meadows <taylor.meadows@welland.ca>

Subject: Primont Welland Transportation Impact Study Terms of Reference

Hi Taylor,

CGH has been retained by Primont to undertake a Transportation Impact Study for a proposed residential
development in the City of Welland. We have prepared the attached TOR to support our proposed TIS.

Itis anticipated that a scoped TIS will su ice as a transportation study has recently been conducted for the
Northwest Welland Secondary Plan Area Transportation Assessment which covers the proposed development.
Please let us know if City Staff have any comments or questions.

Thanks and if City Staff would like to discuss any aspect of our TOR please do not hesitate to reach out.

Bestregards,


mailto:taylor.meadows@welland.ca
mailto:may.lai@cghtransportation.com
https://engagewelland.ca
https://welland.ca
mailto:ali.khan@welland.ca
mailto:may.lai@cghtransportation.com
mailto:taylor.meadows@welland.ca
mailto:E:May.Lai@CGHTransportation.com

May Lai, E.I.T.

CGH Transportation Inc.
P:289-834-0646

E:May.Lai@CGHTransportation.com

)

(

This email has been scanned for spam and viruses by Proofpoint Essentials. Click here to report this
email as spam.


mailto:E:May.Lai@CGHTransportation.com

Appendix B

Turning Movement Count Data



Quaker Rd @ First Ave

Morning Peak Diagram

To:

Specified Period
From: 7:00:00
9:00:00

One Hour Peak

From:
To:

8:00:00
9:00:00

Municipality: Welland

Site #: 0000000001
Intersection: Quaker Rd & First Ave
TFR File #: 1

Count date: 2-Nov-2022

Cloudy/Dry

Cam

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection **

Major Road: Quaker Rd runs W/E

North Leg Total: 304 Heavys 0 0
North Entering: 161 Trucks 0 1
North Peds: 0 Cars 16 137
Peds Cross: > Totals 16 138

1 1
6 159
7

<ﬂ @ E> First Ave

Heavys
Trucks
Cars

Totals

3
0
140

143

636
East Entering: 311
East Peds: 0
Peds Cross: X

East Leg Total:

Heavys Trucks Cars Totals Cars  Trucks Heavys Totals
10 2 222 234 ﬁl 6 0 1 7

<:| 154 2 8 164
< ‘ N @ 182 0 8 |140

Quaker Rd 292 2 17
w E

Heavys Trucks Cars Totals Quaker Rd
0 0 25 |25 ﬁ S ‘ >
9 2 195 | 206 |:>
4 0 33 37 @ Cars Trucks Heavys Totals
13 2 253 First Ave <:ﬂ ﬁ G> 306 3 16 325
Peds Cross: X Cars 302 Cars 52 109 105 266 Peds Cross: >
West Peds: 0 Trucks 1 @ Trucks 0 0 1 1 South Peds: 0
West Entering: 268 Heavys 12 Heavys 2 2 6 10 South Entering: 277
West Leg Total: 502 Totals 315 Totals 54 111 112 South Leg Total: 592

Comments




Quaker Rd @ First Ave

Afternoon Peak Diagram

Specified Period One Hour Peak
From: 14:00:00 From: 16:15:00
To: 19:00:00 To: 17:15:00

Municipality: Welland

Site #: 0000000001
Intersection: Quaker Rd & First Ave
TFR File #: 1

Count date:  2-Nov-2022

Weather conditions:
Cloudy/Dry

Person(s) who counted:
Cam

** Non-Signalized Intersection **

Major Road: Quaker Rd runs W/E

North Leg Total: 368 Heavys 0 0 0 0 Heavys 0 East Leg Total: 845
North Entering: 196 Trucks 1 1 0 2 H Trucks 1 East Entering: 425
North Peds: 0 Cars 35 147 12 194 Cars 171 East Peds: 0
Peds Cross: > Totals 36 Totals 172 Peds Cross: X

148 12
First Ave
Heavys Trucks Cars Totals <ﬂ @ E> ﬁl Cars  Trucks Heavys Totals

0 2 345 347

X |

Quaker Rd

Heavys Trucks Cars Totals Iﬁ
0 0 26 26

243 245 :>

15 0 0 15

@ 281 1 0 282
N @ 121 0 7 128
417 A 7

Quaker Rd
S ‘ >

Cars Trucks Heavys Totals

1 1
0 0 35 35 @

412 2 42
1 ! 304 First Ave <:ﬂ ﬁ G> 6 0

Peds Cross: X Cars 303

West Peds: 0 Trucks 1 @
West Entering: 306 Heavys 7

West Leg Total: 653 Totals 311

Cars 29 130 157 316 Peds Cross: >
Trucks 0 1 1 2 South Peds: 0
Heavys 0 0 5 5 South Entering: 323
Totals 29 131 163 South Leg Total: 634

Comments




Quaker Rd @ Rice Rd

Specified Period One Hour Peak

Morning Peak Diagram

From: 7:00:00 From: 8:00:00
To: 9:00:00 To: 9:00:00
Municipality: Welland Weather conditions:
Site #: 0000000004 Clear/Dry
Intersection: Rice Rd & Quaker Rd Person(s) who counted:
TFR File#: 4 Cam

Count date: 14-Sep-2022

** Non-Signalized Intersection ** Major Road: Rice Rd runs N/S

North Leg Total: 682 Heavys 7 9 2 18 Heavys 5 East Leg Total: 416
North Entering: 332 Trucks 1 1 0 2 H Trucks 4 East Entering: 160
North Peds: 0 Cars 41 246 25 312 Cars 341 East Peds: 0
Peds Cross: > Totals 49 256 27 Totals 350 Peds Cross: X
<ﬂ @ E> Rice Rd

Heavys Trucks Cars Totals Cars  Trucks Heavys Totals
12 1 153 166 ﬁ 19 0 1 20

<::| 79 0 1 80
< ‘ N @ 58 0 2 |60

Quaker Rd 156 0 4
w E

Heavys Trucks Cars Totals Quaker Rd
2 1 72 |75 ﬁ S ‘ >
2 0 151 153 |:>
5 0 67 72 @ Cars Trucks Heavys Totals
9 1 290 Rice Rd @ ﬁ G> 247 A 8 256
Peds Cross: X Cars 371 Cars 33 250 71 354 Peds Cross: >
West Peds: 0 Trucks 1 @ Trucks 0 3 1 4 South Peds: 0
West Entering: 300 Heavys 16 Heavys 4 2 4 10 South Entering: 368
West Leg Total: 466 Totals 388 Totals 37 255 76 South Leg Total: 756

Comments




Quaker Rd @ Rice Rd

Afternoon Peak Diagram

Specified Period One Hour Peak
From: 15:00:00 From: 16:00:00
To: 18:00:00 To: 17:00:00

Municipality: Welland

Site #: 0000000004
Intersection: Rice Rd & Quaker Rd
TFR File#: 4

Count date:  14-Sep-2022

Weather conditions:
Clear/Dry

Person(s) who counted:
Cam

** Non-Signalized Intersection **

Major Road: Rice Rd runs N/S

North Leg Total: 736 Heavys 0 4 0 4 Heavys 4 East Leg Total: 620
North Entering: 367 Trucks 1 2 0 3 H Trucks 1 East Entering: 332
North Peds: 0 Cars 55 283 22 360 Cars 364 East Peds: 0
Peds Cross: > Totals 56 Totals 369 Peds Cross: X

289 22
Rice Rd
Heavys Trucks Cars Totals <ﬂ @ E> ﬁl Cars  Trucks Heavys Totals

4 4 362 370

X |

Quaker Rd

Heavys Trucks Cars Totals Iﬁ
1 0 92 93

201 202 :>

33 0 0 33

@ 224 2 2 228
N @ 71 0 0 71
328 2 2
Quaker Rd
S ‘ >

Cars Trucks Heavys Totals

1 0
2 0 51 53 @
4 0 344 Rice Rd @ ﬁ G> 287 0 1 288

Peds Cross: X Cars 405

West Peds: 0 Trucks 2 @
West Entering: 348 Heavys 6

West Leg Total: 718 Totals 413

Cars 83 239 64 386 Peds Cross: >
Trucks 1 1 0 2 South Peds: 0
Heavys 2 3 0 5 South Entering: 393
Totals 86 243 64 South Leg Total: 806

Comments




Appendix C

Heavy Vehicle Percent Calculations



AM/PM Intersection

1
S

Rice Road at Quaker Road

P 8:00-9:00
ts after out 16:00-17:00

ts after output

14-Sep-22

2 First Avenue at Ouaker Road

8:00-9:00
16:15-17:15

02-Nov-22

Street 'A' at Quaker Road

Street 'D' at First Avenue

Street 'A' at Street 'D'

AM
PM
SAT

AM
PM
SAT

AM
PM
SAT

AM
PM
SAT

AM
PM
SAT

NBL NBT NBR WBL WBT WBR SBL SBT SBR EBL EBT EBR
4 5 5 2 1 1 2 10 8 3 2 5
3 4 0 0 4 0 0 6 1 1 1 2
11%(3%)  2%(2%)  7%(2%)  3%(2%)  2%(2%)  5%(2%)  7%(2%)  4%(2%) 16%(2%) 4%(2%)  2%(2%)  7%(4%)
NBL NBT NBR WBL WBT WBR SBL SBT SBR EBL EBT EBR
2 2 7 3 10 1 1 1 0 0 11 4
0 1 6 7 1 0 0 1 1 0 2 0
4%((2%)  2%(2%)  6%(4%)  6%(5%)  6%(2%) 14%(2%) 14%(2%) 2%(2%)  2%(3%)  2%(2%) 5%(2%) 11%(2%)
NBL NBT NBR WBL WBT WBR SBL SBT SBR EBL EBT EBR
2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%) 2%(2%)  2%(2%)
NBL NBT NBR WBL WBT WBR SBL SBT SBR EBL EBT EBR
2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)
NBL NBT NBR WBL WBT WBR SBL SBT SBR EBL EBT EBR
2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%)  2%(2%) 2%(2%)  2%(2%)




Appendix D

Rice Road Preferred Design



Schedule ‘C’ Municipal Class Environmental Assessment for Merritt Road (Regional Road
37) and Rice Road (Regional Road 54) in the Town of Pelham, the City of Thorold and the
City of Welland

APPENDIX

Q Preferred Design

If technical reports are required in an alternative format for accessibility needs, please
contact:

Maged ElImadhoon, M.Eng., P.Eng.

Manager, Transportation Planning - Public Works, Niagara Region
Phone: 905-980-6000 ext. 3583

Email: Maged.ElImadhoon@niagararegion.ca
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